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The invention relates particularly to torpedoes 
which are guided by sound waves. 
A principal object of my invention is to pro 

vide a torpedo which will have general utility, 
and which may be dropped from a parachute 
near an enemy vessel, or may be fired from a 
torpedo tube, or may be launched by dropping 
Overboard from the deck of a surface vessel, or 
may be moored at any desired point, where it 
will wait until a vessel comes within range of 
its sound apparatus, when it will release itself 
from its mooring, and proceed toward its tar 
get. 
A further object of my invention is to provide 

a torpedo which may be launched without re 
Spect to aim, and which when launched will se 
lect its target from any point on a 360 degree 
horizon. 
A further object of my invention is to provide 

a torpedo which may be launched by parachute 
from aircraft. 
A further object of my invention is to provide 

a torpedo which can move in a vertical plane, 
and seek out submarines coming within range 
of its Sound apparatus. 
A further object of my invention is to provide 

a torpedo which may be moored at a stationary 
point until a Sound target comes within range, 
when it will release itself from its mooring and 
proceed toward its target. 
A still further object of my invention is to pro 

vide a system whereby the torpedo control ap 
paratus is able to discriminate between various 
sounds reaching its microphones. 
A still further object of my invention is to 

provide apparatus responsive to sound waves 
for detaching the parachute from the torpedo. 
A still further object of my invention is to 

provide apparatus responsive to light waves for 
rendering the torpedo inoperative. 

Still a further object of my invention is to 
provide a discriminating mechanism to control 
the manner in which light may affect 
pedo. 

Still a further object of my invention is to 
provide a discrimination mechanism responsive 
to radiant energy for rendering the torpedo tem 
porarily inoperative so that friendly vessels may 
pass unharmed within range. 
Other objects of my invention will appear 

after a consideration of the following descrip 
tion taken in connection with the accompanying 
drawings, in which: 

Figure 1 is a diagram showing the electrical 
circuits actuated by the microphones which con 
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trol motion in the horizontal and vertical planes, 
and the electrical circuits which control the 
steering apparatus. 

Figure 2 is a diagram showing the light Sensi 
tive circuit, the "listening' microphone, and.the 
sound discriminating circuit. 

Figure 3 is a radio control circuit. . 
Figure 4 is an illustration of the various arcs 

from which the four microphones shown in Fig 
ure 1 controlling the motion in the horizontal 
plane will respond to sounds, arcs I, II, III, and 
IIII corresponding to microphones f, 2, 3, and 4 
respectively. 

Figures 5 and 6 are external views showing 
the location of the various microphones on the 
Outside of the torpedo, and the rudders. 

Figures and 8 are Sectional views of the rear 
portion of the torpedo showing the steering ap 
paratus in more detail, 

Figure 9 is a view of the arrangement of the 
Various parts of the torpedo. 

Figures 10, 11, 12, and 13 are views of the 
mechanism by which the parachute is attached 
to the torpedo, and the mechanism for releasing 
it when the torpedo reaches the surface of the 
Water. 

Figures 14 and 15 are illustrations of the moor 
ing of the torpedo, and the mechanism for re 
leasing it. 

Figure 16 is a Sectional view of the fuse of the 
torpedo, and the mechanism for rendering it 
temporarily inoperative. s 

Referring to Figure 1, microphones and 2, 
located near the front or head of the torpedo 
(Figure 5), excite thermionic tubes if and f2 
respectively, which are biased by battery 3. 
The plate circuit of tube if includes resistance 
0, battery 5, and the audio filter consisting 

of choke 4 and condenser 42. The plate circuit 
of tube 2 includes resistance 102, battery 52, 
and the audio filter consisting of choke 4 and 
condenser 42. Tube is coupled to tube 2 by 
coupling condenser 9, and bias is supplied to 
tube 2 through resistance f by battery 6. 
Tube 2 is coupled to tube 22 through condenser 
92, and bias is supplied to tube 22 through re 
sistance 2 by battery 62. Battery 7 supplies 
the plate potential to both tubes 2 and 22, the 
plate currents of the two tubes flowing through 
Separate windings of the double polarized relay 
20, and the combined plate currents of tubes 2 and 22 flowing through the winding m of differ 
ential relay: 30. 
Microphones and 2 are identical, except that 

65 their patterns of response are directed to differ. 

  



2 
ent arcs as shown in Figure 4. Tubes and f2, 
tubes 2 and 22, resistances Of and O2, bat 
teries 5f and 52, batteries 6 and 62, and re 
sistances and 2 are identical or of equal 
characteristics or values, so that when sounds. 
reach microphones and 2 in equal intensities, 
the plate currents of tubes 2 and 22 are equal. 
The double polarized relay 20 has two wind 

ings. The plate currents flow through these 
Windings in opposite directions, so that the mag 
netic fields tending to be set up as a result of 
the currents oppose each other, with the result 
that When the two plate currents are equal, the 
resulting magnetism is zero, and neither con 
tact of the relay closes. The two armatures of 
the relay are permanently magnetized, so that 
they will be attracted to their respective ends 
of the core only when the poles of the relay core 
are of the proper polarity. As a result of this, 
Only contact a will close when the plate current 
of tube 2. exceeds that of tube 22, and only con 
tact b will close when the plate current of tube 
22 exceeds that of tube 2 . V 
Contact a of relay 20 when closed energizes 

magnet 8 through battery 8 A. Contact b of re 
lay 20 when closed energizes magnet 7 through 
battery 8. 

Refer now to Figures 5 and 6, showing top and 
Side views respectively of the torpedo, with the 
rudder 98 controlling motion in the vertical plane, 
hereafter to be called the vertical control rud 
der, and the rudder f07 controlling motion in the 
horizontal plane, hereafter to be called the hori 
ZOntal control rudder. 

Refer next to Figures 7 and 8 which show side 
and top sectional views respectively of the rudder 
control mechanisms. In Figure 8, magnet 8 
When energized pulls' rudder arm 6 toward it, 
noving rudder f07 (Figure 7) so that the torpedo 
if moving forward turns toward the right. Mag 
net when energized pulls rudder arm 6 to 
Ward it, tending to turn the torpedo toward the 
left. The rudder arm is normally held in a 
"straight ahead' position by springs 7 and 8. 
The propeller shaft passes above this portion of 
the rudder control mechanism, as shown in Fig 
lure 7. In Figure 8, the vertical control rudder 98 
is moved by rudder arm 5. Magnets 8 and i? 
when ehergized pull the rudder arm down, making 
the torpedo turn downward. Turning again to 
Figure 7, magnet 9 when energized pulls the rud 
der arm up, turning the torpedo upward. Rudder 
arm 5 is normally held in a “straight ahead' 
position by springs 09 and O. Magnet shown 
in Figure 1 as being energized at the same time 
as magnet 9 is not shown in either of the sectional 
views for the Sake of clearness, but would occupy 
a position parallel to and back of magnet 9 in 
Figure 7, and directly over magnet 8 in Figure 8. 
Returning to Figure 1, if the microphones and 

2 and associated apparatus are identical or bal 
anced, when the sounds reaching the two micro 
phones are equal in intensity, the plate currents 
of tubes 2 and 22 will be equal, and neither con 
tact of relay 20 will close. But if the sound reach 
ing microphone is greatest, contact a of relay 
20 closes, energizing magnet 8, and making the 
torpedo turn to the right, while if the sound reach 
ing microphone 2 is greater in intensity, contact 
b of relay 20 closes, energizing magnet 7, turn 
ing the torpedo toward the left. For example, if 
the torpedo is moving directly toward its target, 
and the target then moves so that it is slightly to 
the right of the torpedo's direction of motion, the 
Sound reaching microphone will become slightly 
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greater in intensity than that reaching micro 
phone 2, with the result that magnet f8 is ener 
gized, turning the torpedo toward the right until 
it is again pointed directly at the target, at which 
time the sound reaching microphones f and 2 
again becomes equal, contact a of relay 29 opens, 
and the torpedo straightens out. Had the target 
moved toward the left of the line of motion, mag 
net would have been energized as explained 
above, and the torpedo turned toward the left. 
In this way, the torpedo is kept pointed directly 
at the Source Of Sound, which is the only direc 
tion of motion. Which will permit the sound to 
reach microphones and 2 in equal intensity. 

In Figures 5 and 6, a second pair of microphones 
3 and 4 shown, placed on the torpedo. In Figure 
1, these microphones 3 and 4 excite tubes 3 and 
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4 respectively, which are biased by battery 33. 
The plate of tube 3 is coupled to the grid of tube 
23 in a manner similar to that described in the 
case of tubes and 2, and tube 4 is similarly 
coupled to tube 24. Batters-63 and 64 may bias 
tubes 23 and 24 at cut-off respectively. Assuming 
switch 2 6 closed, the combined plate currents of 
tubes 23 and 24 flow through winding n of differ 
ential relay 30. This relay is so designed that aS 
long as the current in winding in exceeds that in 
winding m, the relay contacts will remain closed. 
When the current in winding 72 equals or falls 
below that in winding m, the contact c is broken. 
This is to say that as long as the Sum of the plate 
currents of tubes 23 and 24 exceeds the sum of 
the plate currents of tubes 2 and 22, the con 
tacts are closed at c. When the contacts at C are 
closed magnet is energized through battery 8, 
moving the torpedo toward the left. 
The switch 2F 6 is provided in the plate circuits 

of tubes 23 and 24 to break the circuit of winding 
n when opened. The purpose of this switch will 
be disclosed subsequently. 

Refer now to Figure 4, which shows the direc 
tional characteristics of the microphones i, 2, 3, 
and 4, the arcs of response I, II, III and III. 8 
longing to the microphones respectively. Th 't- 
terns of response of the various microphones aire 
not uniform within their respective arcs, but the 
microphones have their maximum sensitivity to 
sounds approaching from the center of the arc, 
the sensitivity falling off uniformly on each side of 
the center until it reaches Zero or approaches Zero 
at the boundaries of the arcs shown by the dotted 
lines. These directional characteristics may be 
obtained by the desired shaping of an accoustical 
horn or sound chamber used to conduct Sound 
to the diaphragm, or the directional characteristic 
might be inherent in the design of the microphone 
itself. The arcs of response of all of the micro 
phones overlap at both ends. 
Suppose now that the torpedo is launched 

from an airship, and lands so that the sound of 
its target approaches from the middle arc III. 
In that event, microphones and 2 will not be 
excited, but microphone 3 will, hence more plate 
current will flow through winding n of relay 30 
than will flow through winding m. Contact c will 
close, exciting magnet 7, causing the torpedo to 
turn in a counter-clockwise direction (Figure 4), 
or in other words, turn left. It will continue to 
turn in this direction until the Sound approaches 
from arc III. From this direction, also, micro 
phones f and 2 are not excited, but the excitation 
of microphone 4 causes the current in winding in 
of relay 30 to exceed that in winding m, so that 
contact c remains closed, and the torpedo con 
tinues to turn left or counter-clockwise. It will 
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continue to turn until the point Z on the arcs 
is reached, which point is included in both arcs 
II and III. From this point the SOund reaches 
both microphones 2 and 4. The plate current 
begins to rise in Winding m of relay 30 due to 
the excitation of microphone 2 and tubes 2 
and 22. Motion will continue in a counter-clock 
Wise direction until the plate currents of wind 
ings m and n are equal, de-energizing the relay 
30, and breaking contact c. But at this moment 
when contact c of relay 30 breaks, contact b of 
relay 20 closes, for microphone 2 is' being ex 
cited while microphone is not, and because the 
plate current in one winding of relay 20 due to 
the current in tube 22 exceeds that in the other 
winding of relay 20. 

of 2, only contact b closes. When contact b 
closes, it excites magnet , turning the tor 
pedo left Or Counter-clockwise. It continues 
to turn until point Y is reached, that is, until 
the Sound cones from the direction of Y. At 
this point, the sound reaching microphones 
and 2 is equal, and contact b Opens due to the 
de-energization of double polarized relay 20, as 
previously explained. 

Resistances 03 and 04 are made variable so 
that the plate currents of tubes "23 and 24 may 
be adjusted in relation to the plate currents of 
tubes 2 f and 22. 

Motion in the vertical plane is controlled by 
microphones 5 and 6 and associated apparatus. 
These two microphones are placed as shown in 
Figures 5 and 6, near the head of the torpedo, 
One on the top surface, and the other on the 
under Strface, Microphone 5 is on the top sur 
face. The operation of this portion of the cir 
cuit of Figure 1 is substantially as follows: 
Microphone 5 excites tube f5 which is biased 

by battery 35. Microphone 6 excites tube is 
which is biased by battery 25. The plate cir 
cuit of tube 5 includes resistance. 65, battery 36, 

w 

outputs, and tubes 5 and 6 are identical. 

... and the audio filter consisting of choke 45 and 
condenser 46. The plate circuit of tube f6 in 
cludes resistance 66, battery 36, and the audio 
filter consisting of choke 45 and condenser 46. 
Microphones 5 and 6 have equal sensitivities and 

AS 
suming that resistances 65 and G6 are adjusted 
to be equal, when sounds of equal intensity reach 
microphones 5 and 6, the plate currents of tubes 
5 and 6 are equal. Since resistances 65 and 

66 are made equal, equal voltage drops occur 
across them due to the currents flowing through 
them. a 

The grid circuit of tube 25 consists of battery 
55, and both resistances 65 and 66, as shown. 
The grid circuit of tube 26 consists of battery 56 
and both resistances 65 and 66. The potentials 
of batteries 55 and 56 are alone sufficient to bias 
their respective tubes to cut-off, or to the point 
where no or very little plate current flows. Re 
lay 50 is energized when plate current flows in 
tube 25, and relay 60 is energized when plate 
current flows in tube 26, plate potential being 
supplied tubes 25 and 26 by plate batteries 75 
and 76 respectively. When relay 58 is ener 
gized, contact e closes, energizing magnets 8 and 
O through battery 85, and moving the rudder 98 
downward as previously explained, causing the 
torpedo to turn downward. When relay 60 is 
energized, contact g closes, energizing magnets 
and 9 through battery. 85, and moving the rud 
der upward, causing the torpedo to turn upward. 
(See Figures 7 and 8.) . . i 

As previously explained, 
when the plate current of tube 22 exceeds that 

3 
Assuming now that the sound approaches from 

the Same plane in which the torpedo is already 
moving. It reaches microphones 5 and 6 in equal 
intensities, causing equal plate currents in tubes 

5 5 and 6 and equal voltage drops across resist 
ances 65 and 66. The voltage drop across re 
sistance 65 tends to put a negative potential on 
the grid of tube 25, while the voltage drop across 
resistance 66 tends to apply a positive potential 

10 to the grid of tube 25. These voltage drops being 
equal and opposite in polarity, no effective volt 
age is introduced into the grid circuit of tube 
25, which remains biased to cut-off by battery 
55, and no plate current flows. Similarly, the 

15 voltage drop across resistance 66 tends to put a 
negative potential on the grid of tube 26, while 
the voltage drop across resistance 65 tends to put 
a positive potential on the grid of tube 26. These 
voltage drops being equal and of opposite polar 

20 ity, no effective voltage is introduced into the 
grid circuit of tube 26, which remains biased to 
cut-off, and no plate current flows. 

For example, assume that when the Sound was 
reaching microphones 5 and 6 in equal intensity, 

25 the peak plate currents of tubes 5 and 6 were 
10 milliamperes each. If resistances 65 and 66 
are of 1000 ohms each, the peak voltage drops 
across each would be 10 volts. Assume now that 
the Sound Source moves downward Out Of the 

30 plane of motion of the torpedo, and reaches mi 
crophone 6 with greater intensity than micro 
phone 5. As a result of this the plate current of 
tube 6 becomes 12 milliamperes, while that of 
tube fS falls to 8 milliamperes. The voltage drop 

35 across resistance 66 will now be 12 volts, while 
that across resistance 65 will be 8 volts. These 
voltage drops are applied to the grid circuits of 
tubes 25 and 26. The effective voltage intro 
duced into the grid circuit of tube 25 is 12 posi 

40 tive minus 8 negative, or 4 peak volts of added 
positive potential or between 1 and 2 volts average, 
reducing the bias of tube 25 to less than Cut-Off, 
causing plate current to flow, energizing relay 
50, causing contact e to close, energizing magnets 

45 8 and 0, and causing the rudder to move down, 
causing the torpedo to turn downward. 
Under the same conditions mentioned above, 

when the voltage drop across resistance 66 was 
12 volts, and that across resistance 65 Was 8 volts, 

60, the effective voltage added in the grid circuit of 
tube 26 would be 4 peak volts of negative poten 
tial, increasing the bias of that tube beyond cut 
off, and not energizing relay 60. 

Similarly, if a sound came from above the plane of motion of the torpedo, it would reach mi 
crophone 5 in greater intensity, causing current 
to flow in tube 26, energizing relay, 60, causing 
contact g to close, and energizing magnets and 
9 through battery 85, causing the rudder 98 to 
turn upward, causing the torpedo to move, u 

- ward. 
Resistances 65 and 66 are made variable to 

permit of slightly unbalancing the circuit. If 
is the torpedo were operating in shallow water, the 

normal reflection of sound from the bottom or 
bed of the channel, lake, or stream, might cause 
the sound from any source within the water to 
reach microphone 6 in slightly greater intensity 

70 than microphone 5. This effect can be compen 
Sated for by making resistances 65 and 66 slightly 
unequal in value. - 

Relays 50 and 60 each have a second set of con 
tacts, d. On relay .50 and f on relay GO. These. 

60 

ra 

75 contacts d and fare connected in parallel. The 
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torpedo as disclosed may be modifieu y the in 
clusion in it of a device operated by water pres 
sure to determine that the torpedo will travel at 
a certain distance under water, or at a certain 
depth under the surface. At 28 is shown an 
electrically operated device for rendering inop 
erative the depth-setting mechanism. 28 is ener 
gized through battery 8 by contacts d or f, so 
that the torpedo may move upward or downward 
freely in response to differences in sound intensi 
ties reaching microphones 5 and 5. 
Three audio frequency filters are shown in the 

circuit, at 4 and 42, 43 and 44, and 45 and 66. 
These filters are included to minimize the effect 
upon the apparatus of the sound emanating from 
the torpedo's own engine and propeller, and con 
sist of parallel resonant circuits predesigned to 
be resonant at the dominarit sound frequency of 
the engine. Since choke coils A and 43 carry 
the filament currents of tubes 2, 22, 23, and 24 
as shown, they have low resistance windings. 
A further means of compensating, for the sound 
of the torpedo's engine is to increase the bias of 
tubes and 2, and of tubes 3 and 4, and of 
tubes S and 6 or any of the other tubes of 
Figure 1 to the point where the sound of the 
torpedo's own engine is not sufficient to cause 
Substantial plate current increases, and only when 
an extraneous Sound is added will the amount of 
plate current be sufficient to operate the control 
ling mechanism. It is contemplated that the 
Various batteries will be pre-designed to supply 
the correct potentials to bias all tubes as desired. 

Relay when energized closes contacts h, j, 
k, and l, lighting all the filaments of the various 
-tubes in Figure 1. Battery 34 supplies the fila 
ment current for tubes A, 23, 2, 22, 3, 23, 4, 
and 24. Battery 37 supplies tube 25, battery 38 
supplies tube 28, and battery 33 supplies tubes 5 
and 6. Relay T is energized as a result of the 
operation of the selector and 'listening' circuits 
of Figure 2, to be subsequently explained, wires 
XX in Figure 1 being connected to wires XX in 
Figure 2. 

Relay 7, and all other relays shown in the 
drawings and mentioned in the specification, un 
less otherwise stated, are of the conventional 
type, in which the armature is normally held 
away from the relay core by spring pressure until 
the relay is energized, when the armature moves 
toward the relay core, r aking or breaking con 
tact, or both, as the ' se may be. When the 
relay is de-energized, t relay armature Swings 
back to its former posit . . 
A switch 5 is illclude i in the grid circuit of 

tubes 5 and A6, for making the vertical control 
rudder mechanism inoperative if it is desired that 
the torpedo respond oriy to surface targets. A 
switch 25 is provided as shown for shor-circuit 
ing the winding of relay so that none of the 
filaments of the tubes of the sound-Sensitive 
steering control circuits may be lit. As Was pre 
viously stated, the torpedo is designed to have 
general utility, so that it may be fired from a tor 
pedo tube aimed at its target, just as an ordinary 
torpedo is fired. In this event, no sound steering 
control is necessary or desirable. Switch 26 
when opened breaks the circuit to winding' in of 
relay 30, rendering the microphones 3 and 4 in 
potent to influencC the action of the torpedo, but 
leaving the control functions of microphones f 
and 2 unimpaired. It is contemplated that the 
torpedo may be fired from a torpedo tube in the 
general direction of its target, but not aimed 
exactly. Microphones, and 2 pick up the sound 
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of the target, and steer the torpedo toward it, 
as previously explained. Microphones 3 and 4 
are rendered impotent by opening switch 26, So 
that the direction of the torpedo will not be in 
fluenced by the sounds coming from the Sub 
marine or vessel discharging it, and so that the 
torpedo will not turn and destroy the vessel or 
craft firing it. As will be explained subsequently, 
when the torpedo is fired from a torpedo tube, 
a latch Switch on the outside of the torpedo is 
tripped, energizing relay 77 if switch 25 is open. 
By the time the filaments of the tubes of Figure 
1 have heated to normal emission, the torpedo 
has moved some distance from the vessel firing it. 

Refer now to Figure 2, a selector and discrimi 
nating circuit. One use of the invention disclosed 
herein contemplates that the torpedo may be 
moored at a desired point, and left until an enemy 
vessel comes within range of its sound apparatus, 
when the torpedo will release itself from its moor 
ing, and proceed to its target. During this in 
active period, it is essential that as little current 
as possible be drawn from the batteries in the 
torpedo. For that reason, in the present inven 
tion, a separate non-directional microphone is 
included, associated with a vacuum tube which 
may remain turned on all the time, the filaments 
of the tubes of the rest of the rudder control 
mechanism being turned off. When the 'listen 
ing' microphone detects a sound, a sound which 
the discriminating circuit will allow to operate 
the proper relays, the filaments of the other tubes 
associated with the directing microphones are lit, 
the power to the motor driving the propeller is 
turned on, and the torpedo is released from its 
mooring. 
The microphone 27 is placed upon the bottom 

of the torpedo as shown in Figure 6. It delivers 
its output to tube 58 of Figure 2, which is biased 

40 by battery 49 to act, as a rectifier. Tube 58 is 
normally biased by battery 49 so that without 
excitation of microphone 27, the plate current is 
insufficient to energize and operate relay 69 when 
Switch 20 is closed. Plate potential is supplied 
to tube 58 by battery 68, and filament potential 
by battery 6. Included in the filament circuit 
is Switch 59, which permits the filaments of both 
tubes 58 and 3 to be turned off and on. 
The circuit comprising tube 80 is essentially 

an electronic timing means. Relay 69 has three 
Sets of contacts,.O, p, and q, so arranged that q 
nakes contact when the relay is energized, while 
O and p break contact when the relay magnet 
is energized. When the magnet is de-energized, 
the armature returns to its original position as 
explained previously. The spacing of the contact 
points determines that p breaks a fraction of a 
Second before q makes. Relay TO has two sets of 
contacts r and S. r having one armature which 
makes contact with two points, one when the 
relay is energized, and the other when it is de 
energized. Relay 82 has one armature which 
makes contact with two points, depending upon 
Whether the relay is energized or de-energized. 
As previously stated, all the relays shown in the 
drawings and mentioned in the specification are 
the conventional type unless otherwise stated, in 
Which the arnature is normally held away from 
the relay core by spring tension, moving toward 
it when the relay is energized, and moving away 
from it when the relay is de-energized. Relay 
88 has two contacts t and u, which are latched 
closed by the latch 87 so that when relay 88 is 
de-energized, contacts t and u do not break until 
the latch is tripped by energization of the latch 

Sa 
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tripping coil 86. A switch 203 is provided for 
Shorting contact al. Relay, 89 has two contacts 
) and 20, both of which make when the relay 
is energized, and open when it is de-energized. 
At 4 is shown a light-sensitive device which 

may be a photo-conductive cell, which, when light 
reaches a certain intensity, energizes sensitive 
relay 48 through battery 40. A switch 29 is in 
cluded for rendering the light-sensitive circuit 
inoperative when desired. When relay 48 is en 
ergized, it breaks the relay contacts opening the 
circuit of microphone 27, and rendering the se 
lector and listening mechanism inoperative. The 
light-Sensitive cell 4 is mounted on the outside 
of the torpedo as shown in Figures 5 and 6. 
The operation of the circuit, of Figure 2 is sub 

stantially as follows: When switch 29 is open, 
Switch 202 is open, switch 203 is open, switch 20 
is closed, and switch 59 is closed, microphone 
27 picks up a sound, causing plate current to flow 
in tube 58 and relay 69 is energized. Contact q 
closes, permitting current from battery 84 to flow 
through resistance 79 charging condenser 78. If 
the Sound continues unbroken for a sufficient 
time, condenser 8 is sufficiently charged to place, 
a Sufficient Voltage on the grid of tube 80 to 
permit the requisite plate current to flow in tube 
80 to energize relay 88, the elapsed time depend 
ing upon the value of the resistance 79 and the 
capacity of 78, for a given value of battery 84. 
If the Sound doesn't continue for a sufficient time 
to operate relay 88 as above, when relay 69 is 
de-energized, contact p makes, discharging by 
shorting through the lower point of contact r 
and contact S of relay 70 the condenser 8, so 
that when the sound begins again, the charging 
process will have to start from zero again. This 
timing mechanism is provided so that the torpedo 
Will not respond to the sound of thunder, gun 
fire, or aeroplanes flying overhead, but will re 
spond to a sustained sound such as a ship's 
engines. 
ASSuming that the sound has continued for 

the required time, and relay 88 has been ener 
gized. Contact u is made, and if the circuit 
containing contact u, relay 89, battery 96, relay 

(Figure 1) and the contacts of relay 72 in 
Figure 3, and connected by wires TT in Figures 
2 and 3, is not broken due to the energization 
of relay 72 by the radio controlled apparatus 
shown in Figure 3, then relay 77 is energized 
and the filaments of the rudder control mech 
anism of Figure 1 are lit, setting these circuits 
in Operation, and relay 89 is energized, closing 
contacts 2) and 20 which complete the battery 
circuits supplying power to 99 and 00. 99 is 
an electrically operated valve for turning on the 
compressed air or other power to the motor driv 
ing the propeller, and keeping it on as long as 
contact w remains closed. This electrically op 
erated valve, shown in Figure 9, may be of any 
desired design, and may consist of a cylinder or 
rod which is normally held by spring tension in 
Such a position that it closes the port, with a 
magnet’arranged to move the rod when energized. 
At 00 in Figure 2 is shown a magnet, part of 

an electrically operated device for releasing the 
torpedo from its mooring, shown in detail in 
Figures 14 and 15. This magnet is energized 
when contact of relay 89 is closed. 
When relay 88 is energized, contact t is also 

made, and latch 8 closes, so that contacts t and 
it remain closed when relay 88 is de-energized. 
Contact t closes the circuit energizing relays 70, 
2, and 82 through battery 83. As a result of 
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these energizations, the armature of relay 82 
makes contact with the inside or left-hand con 
tact point, connecting the output of tube 80 to 
the latch-tripping coil 86. The contacts of relay 
2 should be faster than those of relay 82. The 

contacts of relay 2 close, connecting condenser 
74 in parallel with condenser 78 and thereby in 
creasing the time period of the electronic time 
delay circuit. At relay To, contact s is broken, 
and the armature of r makes contact with the 
inside or upper point. The effect of these con 
tacts making and breaking at relay O is to con 
vert the circuit of tube 80 into a time delay 
relay which is responsive to the de-energization 
of relay 69. When relay 69 is de-energized, con 
tact O is made, Sending the charging current of 
battery 84 through resistance 79 until condensers 
8 and 74, now in parallel, are charged sufi 

ciently to permit enough plate current to flow 
20 

25 

30 

in tube 80 to excite coil 86, tripping the latch 
87, and opening contacts t and u. 
Switch 20 when opened disconnects the plate of 

tube 58 from relay 69, and the switch 202 is pro 
vided for connecting the output of tube. 58 direct 
ly to relay 88, so that any time delay between 
the picking up of the sound by microphone 27 
and the energization of relays and 89 through 
the closing of contact u of relay 88, is avoided. If 
the torpedo were to be dropped from a plane di 
rectly over an enemy ship in motion, it would be 
desirable that the torpedo proceed toward its tar 
get immediately after striking the water. Switch 
203 bridging contact at of relay 88 is provided 
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for shorting out the listening mechanism, so that 
the direction control apparatus may be turned on 
instantly. The switch 203 is a latch switch on the 
outside of the torpedo, designed to be tripped 
closed as the torpedo is discharged from a regu 
lar torpedo tube. 

Figure 3 shows the device responsive to radio 
signals for rendering the torpedo temporarily in 
operative, so that a friendly ship, by sending out 
the required radio transmissions, might traverse 
an area in which the torpedoes had been moored 
without harm. 
Two antennae are provided on the Outside of 

the torpedo at f O5 and 06 as shown in Figure 5, 
consisting of insulated wires running along the 
surface of the torpedo, Figure 3 shows the Con 
nections of these antennae, antenna 05 deliver 
ing its output to the tuned circuit consisting of 
inductance 23 and condenser 25, and antenna, 
f06 delivering its output to the tuned circuit COri 
sisting of inductance 24 and condenser 26. At 
27 is a double-triode vacuum tube acting as a 

rectifier, and having a filament, two grids 36 

60 

and 37, and two plates 35 and 38. The grid 
36 is connected to one side of tuned circuit 
23-125, and the other side of this tuned circuit 

is connected to the filament of tube 27. The 
grid 37 is connected as shown to one side of 
the tuned circuit f24-26, the other side of this 
tuned circuit being connected to the filament of 
tube 27. Plate 35 is connected to a radio fre 
quency filter consisting of choke 128 and by-pass 
condensers 29 and 30, the center Or Common 

0 

75 
sistances. 
of the bridge-as shown, and through switch 20 

connection of the by-pass condensers being con 
nected as shown to the filament of tube 2. The 
equal resistances f3, 32, and 34, and audio 
frequency choke coil 33 comprise a bridge cir 
cuit, which will be unbalanced except at that 
audio frequency which makes the impedance of 
choke f33 equal to the resistance of the three re 

Two leads are taken from the centers 
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are connected to the coil of relay 53 as shown, 
energizing this relay when a sufficient difference 
of potential exists within the bridge. 

Similarly, plate 38 of vacuum tube 27 is con 
nected to a radio frequency filter consisting of 
choke f4 and by-pass condensers 39 and f40, 
the center or common connection of the by-pass 
condensers being connected as shown to the fila 
ment of tube 27. The equal resistances 42, 43, 
and 45, and audio frequency choke coil 44 
comprise a bridge circuit, which will be unbal 
anced except at that audio frequency which 
nakes the impedance of choke 44 equal to the 
resistance of the three resistances 42, 43, and 
45. Two leads are taken from the centers of the 
bridge as shown, and through switch f 19 are con 
nected to the coil of relay 54, energizing this 
relay when a difference of potential exists within 
the bridge. 
The relay 50 is a differential relay designed 

to operate and influence contacts A, B, and C 
only when the current in either one of its wind 
ings exceeds that in the other. The plate current 
of plate 35 of tube 27, in flowing through its 
radio frequency filter and audio frequency bridge 
as shown, flows through the upper winding M of 
relay 50. The plate circuit of plate 35 is thence 
completed through the winding of relay 52 and 
plate battery 47, and thence to the filament of 
tube 27. The plate current of plate 38 of tube 
27, in flowing through its radio frequency filter 
and audio frequency bridge as shown, flows 
through the lower winding N of relay 50. The 
plate circuit of plate 38 is thence completed 
through the winding of relay 5 and plate bat 
tery 47, and thence to the filament of tube 27. 
Relays f and 52 make contact when they are 
energized, while relays 53 and 54 break con 
tact when they are energized. Battery 46 sup 
plies the filament potential for tubes f2 and 58 
as shown, and may be cut out of the circuit by 
Switch. 69. 
Tube 58 is an electronic time delay circuit 

whose time constant is determined by the values 
of resistance f48 and condenser ? 57. Battery 49 
Supplies the charging potential, the current from 
which flows through resistance f48, the contacts 
of relays 54, 53, 52, 5f, and 50 at contact 
C. Tube 58 has its plate connected to the ar 
mature of relay 64, which is normally held by 
Spring tension against the lower contact, so that 
plate current of tube 58 flows through relay 68 
and plate battery 65, with the result that when 
the voltage on condenser 57 has built up suf 
ficiently, sufficient plate current flows in tube f 58 
to energize relay 68. When the armature of 
relay 64 is against the upper contact due to the 
energization of the relay winding, the plate of 
tube 58 is connected to coil f67, as shown. 
The relay 68 has three sets of contacts, F, G, 

and H, all of which make when the relay is en 
ergized. A latch T0 is provided so that the con 
tacts are not broken when the relay is de-ener 
gized. Two tripping coils f66 and f 67 are pro 
vided, the energization of either of which will re 
lease the latch, opening all three contacts. One 
tripping winding 67 is designed to be energized 
by the plate current of tube 58 when the arma 
ture, of relay 64 is held in an upward position 
due to the energization of relay f 64 as previously 
described. The other tripping coil 86 is ener 
gized through battery 63 when the contacts of 
time delay relay f 62 are closed. Time delay relay 
62 may be of any desired type, and may depend 
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air. The circuit for energizing time delay relay 
62 includes contact A of relay 50, battery f60, 
and contact G of relay 68. 
The contact F of relay 68 when closed ener 

gizes relays 59 and 64 through battery 6, as 
shown. 
The function of contact H of relay 68 will be 

disclosed subsequently. 
Relay 59 has two sets of contacts, as shown, 

contact D breaking when the relay is energized, 
and contact E making when the relay is ener 
gized. Contact E when closed connects condenser 
56 in parallel . with condenser 57. Condenser 
f56 is somewhat Smaller in capacity than con 
denser 5, the exact capacity depending upon 
a time factor to be disclosed subsequently. Con 
tact D of relay 59 influences the circuit in a 
manner to be subsequently explained. 

Relay 50 has three sets of contacts. Contact 
A breaks when the relay is energized. Contact 
B breaks when the relay is energized. In the 
third set of contacts C, the armature makes con 
tact with two points, one point when the relay is 
energized, and the other point when the relay is 
de-energized. 
The contact H of relay 68 when closed ener 

gizes relay 72 through battery 7, which re 
mains energized as long as contacts H remain 
closed. When relay f2 is energized, its contacts 
break, breaking the circuit of Figures 1 and 2 
which consisted of relay 7, battery 96, contact 
u of relay 88, and relay 89. The result of break 
ing this circuit is that the filaments of the tubes 
of the sound steering control are turned off, and 
the power to the propeller is turned off at 99. If 
switch 204 is closed, magnet 96 is also ener 
gized through battery 7 when contact H of 
relay 68 is closed. Magnet 96 when energized 
operates a mechanism which renders the fuse of 
the torpedo inoperative, as subsequently disclosed, 
and as shown in Figure 16. 
Having traced the various circuits associated 

with tube 58, the operation of the circuits of 
Figure 3 can be best understood in reference to 
the purpose of the circuit, which is to provide a 
means whereby a ship, by sending out a continu 
ous radio signal or signals, can render the tor 
pedo driving and steering mechanism, and fuse, 
inoperative. To accomplish this, the radio sig 
nais must result in the energization of relay 68, 
but must not energize tripping coils f6 or 67. 
Another purpose is to provide means which are 
to a degree secret and difficult to analyze by an 
enemy. To accomplish this latter purpose, means 
are provided for discriminating between radio 
signals with respect to amplitude, with respect 
to modulation, and with respect to time, so that 
only signals having predetermined qualities will 
operate the relays properly. 
Assuming switches 69, 9, and 20 closed, and 

2 and 22 open, amplitude discrimination is 
accomplished by differential relay 50, which is 
designed to operate only when the current in one 
of its windings exceeds substantially that in the 
other. The upper winding M is energized by the 
plate current of plate 35 of tube 27, and is pro 
portional to the intensity of the signal received on 
antenna 05, in accordance with well established 
and known laws of radio frequency rectifying 
circuits. Similarly, the lower winding N of relay 
f50 is energized by the plate current of plate 38 
of tube 27, and is proportional to the intensity 
or amplitude of the signal received on antenna 
06. The reason two signals are necessary under 

for its time delay action upon the movement of 75 the conditions specified (that is, switches 2 and 
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22 open) is that two other relays, namely, 
and 52, must be energized simultaneously with 
relay 50, and contacts closed, if the subsequent 
timing circuit of tube 58 is to function properly, 
Since the contacts of relays 5 and 52 are in 
the circuit of resistance 48 and condenser f S7. 
Relay 5 is energized by the plate current of 
plate 38, and relay 52 is energized by the plate 
current of plate f35. Switch 2 is provided for 
shorting the contacts of relay 5, and switch 122 
is provided for shorting the contacts of relay 52. 
When both these switches are closed, neither relay 
5 or -52 need be energized to complete the cir 

cuit 49-48-57. Since relay 50 will operate 
contacts A, B, and C when only One antenna is 
furnishing a signal, this Switch arrangement Will 
permit of some secrecy, for the timing circuit of 
tube fS8 is designed to respond only to dashes and 
spaces having definite time relationships, and 
One dash might be Sent on One Wavelength to 
antenna, fo5, and the next dash on the other 
wavelength to antenna 06, and so on, making 
it difficult for the enemy to analyze the required 
transmission and discover the "secret" code, es 
pecially so since the dashes after the first dash 
do not need to be of any exact length, so long a 
as they are less than a certain length, and a 
definite time relationship is maintained between 
the dashes and spaces. 
The modulation discriminating function is ac 

complished by the two audio frequency bridges, 
the one in the circuit of plate 35 comprising 
equal resistances 3, 32, and 34, and induc 
tance f33, and the bridge in the circuit of plate 
38 comprising , equal resistances f42, 43, and 
f45, and inductance 44. As previously explained, 
these bridges will be balanced only when their 
respective radio frequency sources of energiza 
tion are modulated at audio frequencies at which 
the impedances of the inductances are equal to 
the resistances associated therewith. Assuming 
switches. 19 and 20 closed, relay 53 will be 
energized when a sufficient difference of poten 
tial exists across the bridge in the plate circuit 
of 35, and relay. 54 will be energized when a 
Sufficient difference of potential exists across the 
bridge in the circuit of plate 38. Both of these 
relays have their contacts in the circuit of the 
timing mechanism (in the circuit of the grid 
of tube 58), and both contacts must be closed 
for the proper functioning of the timing circuit. 
Energization of either relay breaks its contacts. 
Hence the energization of either of the relays 53 
or 54 due to modulating the radio signals at im 
proper audio frequencies, will render the timing 
circuit inoperative by opening it. Switches 9 
and f 20 are provided for rendering the modula 
tion discriminating circuits inoperative, if de 
sired. When these switches are opened, relays 
f 53 and 54 are rendered inoperative. 
The timing circuit operates as follows: Assume 

that it is desired to provide that a continuous 
code signal consisting of a first dash 5 seconds 
long will render the torpedo inoperative. ASSune 
that the radio signals sent are of the proper 
amplitude and modulated properly to pass the 
amplitude and modulation discriminating cir 
cuits. 
energize relays 50, 5, and 52. The armature 
of contact C of relay 50 closes with the lower 
point, completing the circuit containing battery 
149, resistance 48, and condenser 57. The con 
denser and resistance are so chosen that it will 
take just five seconds for the condenser to charge 
sufficiently to put a sufficient voltage on the grid 

Then when the first dash begins, it will 

7 
of tube 58 to allow sufficient plate current to 
pass to energize relay 68. 
Assume for the moment that the dash lasted 

only 4 seconds. Then relay 50 is de-energized 
5 when the dash ends, the armature of contact C 

swings back making contact with the upper point. 
This point is connected as shown with contact D 
of relay 59, which contacts are closed when the 
relay 59 is not energized. The armature of ID 

l() of relay 59 is connected as shown to a point be 
tween battery 49 and condenser 57, with the 
result that when relay 50 is de-energized, con 
denser 57 is discharged by short-circuiting its 
through contact C of relay 50 and contact D of 

15 relay 59. . At the same moment that the de 
energization of relay 50 causes condenser 57 to 
be shorted and discharged, the armature of C 
swings away from its lower point, breaking the 
battery circuit of battery 49. Hence a means 

20 is provided for making the mechanism responsive 
to a first dash of at least a certain length. 
Assume now that the dash continues for the 

necessary five seconds to energize relay 68. At 
the 5 second point, contacts F, G, and H of relay 

25 68 are closed, and latched. Contact H energizes 
relay 72 as previously explained. Contact G al 
though closed does not energize time delay relay 
162 immediately, because contact A of relay 50 is 
broken when 50 is energized. Contact F of 

30 relay 68 energizes relays 64 and 59 through 
battery 6, keeping them energized until the 
contacts of relay. f68 are unlatched. Relay 64 
pulls its armature upward, connecting the output 
of tube 158 to the latch tripping coil 6. Relay. 

35 59 opens contact D and closes contact E which 
puts condenser 56 in parallel with condenser 
f 57. There is an immediate drop in voltage across 
condenser 57 as a result, causing the plate cur 
rent of tube 58 to fall, with the result that trip 

40 ping coil 67 is not immediately sufficiently ener 
gized to trip the latch 70 of relay 68. It is 
essential to the proper operation of the circuits 

/* that the contacts of relay f64 be slower than those 
of relay 59, for condenser 56 must be connected 

45 an instant before coil 167 is connected into the 
circuit, otherwise the grid voltage of tube 58 
would not fall, the plate current of tube.f58 would 
not fall, and coil. f67 Would be energized the in 
stant the armature of relay 64 touched the up 

50 per contact, tripping the latch of relay 68, 
Hence if the dash stops at five seconds, contact 
H of relay f68 remains closed, and the power to 
the torpedo remains turned off. 
Assume now that the dash lasted longer than 

55 five seconds. After relay 59 has been energized, 
condensers f6 and 57 in parallel continue to be 
charged through resistance f48 until they place a 
sufficient voltage on the grid of tube 58 to allow 
sufficient plate current to flow to energize coil 

60 67, tripping the latch, resulting in the turning 
on of the torpedo's power. So that the mechanism . 
has been made responsive only to a first dash of 
less than a certain duration. 
The circuit also operates to insure that only 

65 spaces of the proper length between dashes, will 
cause the power to the steering, propelling, and 
releasing mechanisms to remain cut off. If the 
spaces are either too short or too long, the power 
will be turned on. This is brought about in the 

70 following manner: Assuming that the dash ended 
after five seconds, the contacts F, G, and H of 
relay 68 remaining latched. When relay f S0 is 
de-energized due to the stoppage of the signal, 
contact A makes, completing the circuit contain 

75 ing time delay relay 62 and battery 160. If the 
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space continues long enough, say two seconds, to 
energize the time delay relay 62 completely, its 
contacts close, energizing latch tripping coil 66 
through battery f63. This trips the latch T0, 
resulting in the turning on of the torpedo power, 
and steering apparatus. But assume that the 
space did not last long enough to close the con 
tact of relay 62. When contact A of relay 50 
is broken at the beginning of the next dash, relay 
62 returns to its normal de-energized position. 
Since the dash is longer than the space, any air 
has time to be replaced in relay 62, or temporary 
residual magnetism or currents to subside. Hence 
the space between dashes can not exceed a cer 
tain value. 

If the space between dashes is not long enough, 
the latch will be tripped. When the dash stops, 
a charge remains on condensers S and 56. As 
suming that the dash was of the correct length to 
energize relay 68 but not to unlatch 70, then the 
de-energization of relay f$0 closes contact B, 
which connects resistance 55 across the two con 
densers. The value of this resistance is chosen 
So that it will just discharge the condensers com 
pletely in the time of the desired space. If the 
Space is not long enough, the condensers will not 
be fully discharged during the space, and when 
the next dash begins, it will find some residual 
charge on the condensers, and the plate current of 
tube 58 will build up in less time than calculated 
to a value sufficient to energize coil 167 tripping 
the latch TO of relay f68, resulting in the power 
being turned on to the torpedo motor and steer 
ing apparatus. 
After the first dash, the dashes can be of any 

length less than the time required to trip the 
latch 70, provided the spaces are sufficiently long 
each time to discharge the condensers. The 
spaces can not be too long or relay 62 will op 
erate to restore the power to the torpedo. 
When the ship has passed, all that is necessary 

to replace the torpedo in its former condition of 
- Waiting is to stop the transmission of radio sig 
nals. The first space exceeding the time, or 
equaling the time, required to close the contact 
I9 relay (62 energizes coil 66 tripping the latch 

4.he effective range of the ship's radio appara 
's should exceed the effective range of the tor 
edo's sound apparatus. 
Figure 9 is a plan view of the inside of the tor 

pedo, showing the placing of the various parts. 
Section K contains the explosive, section L. con 
tains the batteries and electrical equipment. Sec 
tion I is so designed that batteries 67, S8, and so 
of Figure 2, and batteries 46 and 47 of Figure 
3 comprise a separate compartment easily acces 
sible. A plate may be screwed over an opening 
in the wall of the torpedo through which these 
batteries may be moved. These are the only bat 
teries on which there will be a constant drain 
whether the torpedo is in operation or not, and 
proper biasing will reduce the drain of the plate 
batteries. It is contemplated that the torpedo, 
When noored to one spot, may be periodically 
Serviced," by replacing the batteries mentioned 
with new ones. Section P contains the tank of 
copressed air, and section. Q contains the pro 
peller driving motor or engine and associated ap 
paratus. The engine may be an air-driven tur 
bine or any convenient device. The electrically 
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operated valve 99 joins sections P and Q, operat-e 
ing as previously disclosed. sectionw contains 
the steering apparatus, shown in detail in Fig. 
lures 7 and 8. - 75 
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Refer now to Figures 10, 11, 12, and 13, which 

show views of the mechanism for attaching the 
torpedo to a parachute, and releasing it. In Fig 
ure 10, the lever 73 is a wide, thin lever attached 
to the side of the torpedo 200 as shown. At 
tached to the lever is a pin 14. This mecha 
nism is attached to the torpedo on that side of its 
center of gravity which will determine that the 
torpedo in descending strikes the water from Such 
an angle as to cause the lever 3 to move toward 
the right (in Figure 10). The dotted lines show 
the lever and pin folded into the position they will 
occupy after the torpedo has assumed its normal 
motion through the water. Figure 13 shows the 
parachute 7S, a light chain 75 attached to it, and 
the shackle attached to the end of the chain. 
Figure 11 is a view of a part of the mechanism, 
looking along the surface of the torpedo. On 
the side of the torpedo are three collars 80, 8, 
and 82. A bolt it 8 passes through these, and 
also through shackle 7 as shown. A spring 9 
is provided which tends to eject the bolt from the 
collars. Figure 12 shows a section of the mecha 
nism, showing the pin 74 passing through a 
loosely fitting collar 83 and into a groove cut in 
the bolt 7 8. The action of the mechanism dis 
closed in Figures 10, 11, 12, and 13 is substan 
tially as follows: When the torpedo is prepared 
to be launched by parachute, shackle T is placed 
in position, and bolt 78 pressed against the 
spring T9 until the bolt passes through the col 
lars and the shackle. The lever 73, is raised, 
forcing pin f 74 into the groove of bolt 8, hold 
ing the bolt in position passing through the col 
lars and shackle. When the torpedo strikes the 
water after descending, the force of the water 
moves lever f73 back, withdrawing pin f74, where 
upon spring 79 causes bolt (78 to spring to the 
right in Figure 12, releasing the shackle. 
Refer now to Figures 14 and 15, which show the 

method of mooring the torpedo. In Figure 15, 
a floating or submerged buoy 2 f is attached by 
rope 22 to an anchor 24. Rope 206 goes from 
the buoy to the torpedo, and is attached by the 
mechanism shown in section in Figure 14. The 
rope 206 is attached to the eyebolt 205 which 
pases through two collars 98 and 99 attached 
to the side of the torpedo 200. Inside the tor 
pedo, placed as shown, is iron rod 209 having a 
flange 207, and arranged to engage a groove in 
the bolt 205. The rod passes into a solenoid OC 
as shown. The rod 209 is normally held in the 
groove of bolt 205 by the action of spring 208 as 
shown, but when the solenoid is energized, it pulls 
the rod downward or inward compressing the 
spring and enabling the bolt to slip out of its col 
lars. Magnet 0 is energized from a battery as 
shown in Figure 2. At the same moment that 
the solenoid OC is energized, the valve 99 is 
turned on as previously described and as shown 
in Figure 2, and causes the torpedo to move for 
ward causing the bolt to slip from the collars. 
Figure 15 shows a side view of the torpedo, with 
the eyebolt 205 in place in its collars. 

Refer now to Figure 16 which shows a sectional 
view of the contact fuse or percussion fuse men 
tioned previously. As was stated formerly, the 
torpedo is designed so that a friendly vessel, by 
emitting a secret radio signal or signals, may 
safely traverse an area in which the torpedoes 
had been moored. This radio wave renders the 
steering control apparatus and the torpedo motor 
inoperative as previously explained, and also 
renders the fuse mechanism inoperative so that 
if the vessel struck the torpedo from a certain 
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angle, it would not necessarily explode. In Fig 
ure 16, the striker head is shown at 184, to which 
is attached the firing pin 88. The striker head 
is normally held as shown by the pressure of 
spring 85, but when the torpedo strikes its target, 
the striker head is forced back or down, forcing 
the firing pin f88 into the primer f39, exploding 
the detonator 90. At 9 is shown the flash hole 
leading to the main charge of explosive. At 
tached to the side of the fuse is a solenoid 96 
Supported as shown on Support f 94. Inside the 
Solenoid is a rod f 95, normally held in the position 
shown by the action of spring 93. The rod is 
made of two parts, joined in any convenient man 
ner, Part S is of a magnetic material, part R. 
being of a nonmagnetic material. When sole 
noid 96 is energized, part S is drawn in Ward or 
to the left, forcing the rod toward the left, in 
Which position it prevents the firing pin from 
moving by holding the flange 92 of the firing 
pin against the rib 87 of the fuse body. The 
Solenoid 96 is energized from battery 7 as 
shown in Figure 3. Switch 204 is provided for cut 
ting the Solenoid out of the circuit when desired. 

It is not necessary that the arcs of response of 
the various microphones , 2, 3, and 4 cover 
exactly that portion of the 360 degrees as shown 
in Figure 4. For example, the arcs of micro 
phones 3 and 4 might extend somewhat farther 
forward, or the arcs of microphones f and 2 might 
extend toward the rear of the torpedo. 

It is likewise not necessary that the patterns of 
response of microphones and 2 be exactly iden 
tical, but they must provide exactly equal outputs 
when excited by any sound coming from directly 
in front of the torpedo. 

It is contemplated that dynamic type micro 
phones be used in the drawings and Specification 
as disclosed, but it is not intended to limit the in 
Vention thereby. Where tubes 25 and 26 have 
been described as normally biased to cut-off, these 
tubes could be biased at less than cut-off, but 
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biased at a point where sufficient plate current to . 
operate the relays in their plate circuits flows 
Only when a difference of sound intensities reach 
microphones 5 and 6. 
While the various antennae, microphones, 

light-sensitive cell, and apparatus for attaching 
the torpedo to a parachute or buoy, and some of 
the rudders, are shown as protruding beyond the 
plane of the normal surface of the torpedo, it is 
not intended to limit the invention thereby to the 
use of such apparatus. These parts which now 
protrude might all be placed in grooves, slots, or 
indentations below the plane of the surface, so 
that the torpedo may be fired from a regular 
shaped torpedo tube. 

It is contemplated that all of the switches ex 
cept switch 203 of Figure 2 be brought to a com 
mon terminal board, either on the surface of the 
torpedo, or which may be reached by unscrewing 
a plate, so that the various desired combinations 
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of switches may be closed or opened, depending 
upon whether the torpedo is to be launched by 
tube, parachute, or moored, and whether the 
light-sensitive circuit, or the listening circuit, or 
the radio control circuit, or other circuits or ele 
ments are to be used, and in what manner. Switch 
203 of Figure 2 is a latch switch arranged to be 
tripped as the torpedo is shot out of its tube. It 
turns on the power to the torpedo propeller im 
mediately, and, if desired, turns on the sound 
controlled steering apparatus immediately, after 
a brief interval in which the filaments of the 
various tubes Warmup. 
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It is contemplated that the torpedo might be 

used to guard a certain shipping lane during the 
night, in which case it would be moored nearby. 
When daylight came, the light Sensitive cell would 
render the listening microphone inoperative, and 
would also render the fuse inoperative, the power 
valve, and the mechanism for releasing the tor 
pedo from its mooring, by in effect closing the 
circuit at contact Hof relay 68. 
Some other modifications of the circuits are 

possible. Where many separate batteries are now 
shown, in some instances one battery could supply 
many circuits. 

Figure 3 may be modified to include additional 
relays corresponding to relays 5 and 52 respon 
sive to any desired number of different radio 
transmissions on different wavelengths. One ad 
ditional winding on relay 50 may be provided 
for each additional Wavelength. In this Way, the 
proper operation of the timing circuit of tube 58 
would be made dependent on simultaneous trans 
missions on more than two wavelengths, or, if all 
the contacts of the additional relays Were Shorted 
by closing SWitches corresponding in function to 
switches 2 and 22, relay 50 being responsive to 
transmissions on any one of the Wavelengths, the 
series of dashes required to maintain the contacts 
of relay 168 closed could be sent on more than 
two alternate wavelengths, making it more diffi 
cult for an enemy to discover the Secret of the 
transmissions. 
Other modifications are possible, and I there 

fore do not Wish to be limited to the precise de 
tails of the invention as set forth herein, except 
as required by the claims which follow. 

I claim: . 
1. In a torpedo, steering apparatus comprising 

rudders and moving means for turning said rud 
ders, control means for said moving means adapt 
ed to be electrically operated, a source of power 
for said control means, a pair of microphones, a 
first relay having a pair of Windings each carrying 
current substantially proportional to the intensity 
of Sound reaching one of said pair of microphones, 
a third microphone, a second relay having a first 
Winding and a second Winding, the first Winding 
of said second relay carrying a current substan 
tially proportional to the intensity of Sound reach 
ing said third microphone, the second winding of 
said second relay carrying current proportional to 
the intensity of sound reaching at least one of 
said pair of microphones, the contacts of said first 
and said second relays controlling the application 
of said source of power to Said control means. 

2. In a torpedo, steering apparatus comprising 
rudders and moving means for turning said rud 
ders, control means for said moving means adapt 
ed to be electrically operated, a Source of power 
for said control means, a pair of microphones, a 
thermionic rectifier associated with each micro 
phone of said pair wherein the rectified current 
is substantially proportional to the intensity of 
sound reaching the microphone associated there 
with, resistance means connected with each of 
said rectifiers, relay means, means rendering said 
relay means controlled by differences in potential 
existing across said resistance means, the contacts 
of said relay means controlling the application of 
said source of power to Said control means. 

3. In a torpedo, apparatus for steering compris 
ing a first rudder mechanism for turning the tor 

- pedo in a horizontal plane, a second rudder mech 
anism for turning the torpedo in a vertical plane, 
first and second moving means for turning said 
rudder mechanisms, first and second control 
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means for said moving means adapted to be elec 
trically operated, at least one source of power for 
said first and second control means, a first pair 
of microphones, a first relay having a pair of 
windings each carrying current substantially pro 
portional to the intensity of Sound reaching one 
of said first pair of microphones, a third nicro 
phone, a Second relay having a first Winding and 
a second Winding, the first Winding of said second 
relay carrying a current substantially propor 
tional to the intensity of sound reaching said 
third microphone, the second winding of said 
second relay carrying current proportional to the 
intensity of Sound reaching at least cine oi said 
first pair of microphones, the contacts of Said first 
and said second relays controlling the applica 
tion of said source of power to said first control 
means; a second pair of microphones, a thern 
ionic rectifier associated with each microphone 
of Said Second pair wherein the rectified current 
is substantially proportional to the intensity of 
sound reaching the nicrophone associated there. 
with, resistance means connected with each of 
Said rectifiers, relay means, realins redering said 
relays means controlled by the differences in po 
tential existing acroSS Said resistance means, the 
contacts of said relay means controlling the ap 
plication of said source of power to said second 
Control means. 

4. in a torpedo, the combination of rudders, 
moving means therefor electrically operated, a 
plurality of microphones, a first electric circuit 
normally inoperative including at least one 
thernionic tube connecting said microphones 
With Said moving means whereby Said rudders 
are adapted to be moved in response to sounds 
reaching Said microphones, at least one source 
of power for said thermionic tube, and a second 
electric circuit energized directly from one of 
Said Inicrophones including means for controlling 
the application of said source of power to said 
thermionic tube whereby sounds actuating said 
Second electric circuit cause said first electrical 
circuit to become operative to control said 
rudders. 

5. In a torpedo having propelling and steering 
mechanism, means for attaching the torpedo to 
an object external thereto comprising a first 
member adapted to catch with a suitable ad 
jacent external member, a Solenoid adapted to 
release Said first member when the Soieroid is 
energized, a Source of power for said Solenoid, a 
circuit connecting said source of power and said 
Solenoid, a relay, the contacts of Said relay being 
in the Said circuit of the source of power and 
Solenoid, said relay acting when energized to ap 
ply power to Said Solenoid, a microphone, and 
means rendering said relay energized upon the 
receipt of sounds of at least a predetermined 
duration by Said microphone to close Said circuit 
and release said torpedo. 

6. In a torpedo having steering nears, pro 
pelling means and a Source of power for Said 
propelling means, electrically operated control 
means for starting said propelling means and a 
source of power for said electrically operated con 
trol means; means for attaching the torpedo to 
an object external thereto, comprising a first 
member adapted to catch with a suitable external 
member, a solenoid adapted when energized to 
release said first member, a source of power for 
said solenoid, a relay having cóntacts which close 
when the relay is energized the contacts of Said 
relay controlling the application of power to 
said propeller control means and the applica 
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tion of power to said solenoid, a microphone, and 
means rendering said relay energized upon the . 
receipt of sounds of at least a predetermined 
duration by said microphone to effect the start 
ing of the propelling means and the releasing of 
the torpedo. 

7. In a torpedo, rudders, moving means elec 
trically operated for turning Said rudders, relay 
means for controlling said moving means, a plu 
rality of microphones disposed on Said torpedo 
and adapted to be actuated by Sounds reaching 
said torpedo from an external Source, means 
rendering said relay ineans actuated by differ 
ences in sound intensity reaching pairs of Said 
microphones to effect the steering of the torpedo, 
said last mentioned means including at least One 
thermionic tube and at least one source of power 
for said tube, a first relay, the circuit of Said 
thermionic tube and said source of power includi 
ing the contacts of said first relay, said first re 
lay acting when energized to close its contacts, 
a source of power for said first relay, a second 
relay and a third relay, the circuit of Said last 
mentioned source of power and said first relay in 
cluding the contacts of said Second relay and 
the contacts of said third relay, Said Secoiad re 
lay acting when einergized to close the circuit Sup 
plying power to said first relay, Said third relay 
acting when energized to open the circuit sup 
plying power to said first relay, means render 
ing said second relay actuated by sounds reach 
ing one of said microphones to cause the ener 
gization of said first relay and the application of 
power to said thermionic tube, radio receiving 
means, means rendering Said third relay actuated 
by said radio receiving means to open the circuit 
supplying power to said first relay, whereby when 
said radio receiving means is energized by a radio 
signal of predetermined character, Sounds reach 
ing said torpedo are prevented from causing the 
application of power to said thermionic tube. 

8. In a torpedo, propelling means, a source of 
power for said propelling means, electrically 
pperated control means for starting Said propei 
ling means including a first relay, said first relay 
acting when energized to start said propelling 
means, a source of power for Said first relay, a 
second relay and a third relay, an electrical Cir 
cuit connecting said source of power with Said 
first relay including the contacts of Said Second 
relay and the contacts of said third relay, Said 
second relay when energized acting to close its 
contacts, said third relay when energized acting 
to open its contacts, a microphone, means ren 
dering said second relay energized when Sounds 
of at least a predetermined duration reach said 
microphone, radio receiving means, and means 
rendering said third relay energized when said 
radio receiving means are energized by a radio 
signal of predetermined character. 

9. In a torpedo having propelling and steer 
ing mechanism, means for attaching the torpedo 
to an object external thereto comprising a first 
member adapted to catch with a suitable ad 
jacent external member, a solenoid adapted when 
energized to release said first member, a Source 
of power for said solenoid, a circuit connecting 
said Source of power and said solenoid, a first re 
lay, the contacts of Said first relay being in the 
circuit of Said solenoid and said source of power, 
Said first relay acting when energized to close its 
contacts, a source of power for said first relay, 
a Second relay and a third relay, an electric cir 
cuit Connecting said source of power with said 
first relay including the contacts of said second 
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relay and the contacts of Said third relay, said 
second relay when energized acting to close its 
contacts, said third relay when energized act 
ing to open its contacts, a microphone, means 
rendering said Second relay energized when 

. Sounds of at least a predetermined duration 
reach said microphone, radio receiving means, 
and means rendering said third relay energized 
when said radio receiving means are energized 
by a radio signal of predetermined character. 

10. In a torpedo having steering means, pro 
pelling means and a source of power for Said pro 
pelling means, electrically operated control 
means for starting said propelling means and a 
source of power for said electrically operated con 
trol means; means for attaching the torpedo to 
an object external thereto comprising a first 
member adapted to catch with a suitable external 
member, a Solenoid adapted when energized to 
release Said first member, a Source of power for 
said solenoid, a first relay, the contacts of said 
first relay closing when the relay is energized 
and applying power to said propeller control 
means and to said solenoid, a source of power for 
said first relay, a second relay and a third relay, 
an electric circuit connecting said source of pow 
er with said first relay including the contacts of 
Said Second relay and the contacts of said third 
relay, Said Second relay when energized acting 
to close its contacts, said third relay acting when 
energized to open its contacts, a microphone, 
means rendering said second relay energized when 
Sounds of at least a predetermined duration reach 
Said microphone, radio receiving means, and 
means rendering Said third relay energized when 
said radio receiving means are energized by a 
radio signal of predetermined character, whereby 
Sounds reaching said microphone are ineffective 
to release and start the torpedo when the relay 
responsive to said radio receiving means is being 
energized. m 
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light-sensitive device is receiving light of prede 
termined intensity. 

13. In a torpedo, propelling mechanism, con 
trol means electrically operated including a first 
relay for starting said propelling mechanism, a 
microphone and a circuit associated therewith 
for energizing said first relay in response to 
sounds reaching said microphone to effect the 
starting of the propelling mechanism, a light 
sensitive device and a second relay having its en 
ergization controlled by said light-sensitive de 
vice and having at least one contact in the cir 
cuit of said microphone, whereby the energiza 
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11. In a torpedo, rudders, moving means for 
turning said rudders, a source of power for said 
moving means, relay means controlling the ap 
plication of said source of power to said moving 
means, a plurality of microphones, means for en 
ergizing said relay means in response to sounds 
reaching said microphones to effect the steering 
of the torpedo, said last mentioned means in 
cluding at least one thermionic tube and at least 
One SOurce of power for Said tube, a light-sensi 
tive device, and a relay actuated from said light 
Sensitive device, said relay acting when energized 
to open the circuit connecting said thermionic 
tube and said source of power, whereby light 
reaching said light-sensitive device in predeter 
bined intensity prevents sounds reaching said 
microphone from moving said rudders. 

12. In a torpedo, propelling means, a source of 
power for said propelling means, electrically op 
erated control means for starting said propel 
ling means, including a first relay, said first re 
lay acting when energized to start said propel 
ling means, a source of power for said first re 
lay, a Second relay and a third relay, an electric 
circuit connecting said Source of power with Said 
first relay including the contacts of said Second 
relay and the contacts of said third relay, said 
second relay when energized acting to close its 
contacts, said third relay acting when energized 
to open its contacts, a microphone, means ren 
dering Said second relay energized when sounds 
of at least a predetermined duration reach said 
microphone, a light-sensitive device, and means 
rendering said third relay energized when said 
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tion of Said second relay due to light reaching 
said light-sensitive device in predetermined in 
tensity prevents Sounds reaching said micro 
phone from Starting the said propelling mecha 
nism. 

14. In a torpedo having propelling and steer 
ing mechanism, means for attaching the torpedo 
to an object external thereto comprising a first 
member adapted to catch with a suitable adja 
cent external member, a Solenoid adapted when 
energized to release said first member, a source 
of powerfor said solenoid, a circuit connecting 
said source of power, and said solenoid, a first 
relay, the contacts of said first relay being in the 
circuit of said Solenoid and said source of power, 
Said first relay acting when energized to close its 
contacts, a Source of power for said first relay, a 
Second relay and a third relay, an electrical cir 
cuit connecting Said Source of power with said 
first relay including the contacts of said second 
relay and the contacts of said third relay, said 
Second relay when energized acting to close its 
contacts, said third relay when energized acting 
to open its contacts, a microphone, means ren 
dering Said Second relay energized when sounds 
of at least a predetermined duration reach said 
microphone, a light-sensitive device and means 
rendering said third relay energized when light 
reaches said light-sensitive device in predeter 
mined intensity. 

15. In a torpedo having steering means, propel 
ling means and a source of power for said propel 
ling means, electrically operated control means 
for starting said propelling means and - a source 
of power for said electrically operated control 
means; means for attaching the torpedo to an ob 
ject external thereto comprising a first member 
adapted to catch with a suitable external member, 
a solenoid adapted when energized to release said 
first member, a source of power for said solenoid, 
a first relay having contacts which close when the 
relay is energized, the contacts controlling the ap 
plication of power to said propeller control means 
and the application of power to said solenoid, a 
source of power for Said first relay, a second re 
lay and a third relay, an electric circuit connect 
ing said source of power with said first relay in 
cluding the contacts of said second relay and the 
contacts of said third relay, Said Second relay 
when energized acting to close its contacts, said 
third relay acting When energized to open its con 
tacts, a microphone, means rendering said second 
relay energized when sounds of at least a prede 
termined duration reach said microphone, a light 
sensitive device, and means rendering said third 
relay energized when said light-sensitive device is 
receiving light of predetermined intensity where 
by sounds reaching said microphone are ineffec 
tive to release and start the torpedo when the re 
lay responsive to said light-sensitive device is be 
ing energized. - 

16. In a torpedo, steering means and electrically 
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operated control means therefor, propelling means 
and electrically Operated contro means for start 
ing said propelling means, a plurality of micro 
phones, an electrical circuit normally operative 
connecting said microphones and both of said 
control means to effect the starting of the tor 
pedo upon the receipt of sounds by at least one 
of Said microphones and the guiding of the tor 
pedo by sounds reaching a pair of said micro 
phones, and radio controlled means for render 
ing Said electrical circuit in Operative upon the re 
ceipt of radio signals of predetermined duration, 
said last mentioned means including a radio re 
ceptive device and an electronic time-delay relay. 
. i. in a torpedo, steering means and electrically 
operated control means therefor, propelling means 
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and electrically operated control means for start 
ing said propelling means, a plurality of micro 
phones, an electrical circuit normally operative 
connecting said microphones and both of said con 
trol means to effect the starting of the torpedo up 
on the receipt of Sounds by at least One of said ni 
crophones and the guiding of the torpedo by 
sounds reaching a pair of Said microphones, and 
Iradio controlled ineans for rendering Said elec 

10 trical circuit inoperative upon the receipt of radio 
signals of predetermined character including an 
adio frequency bridge circuit and apparatus a S 
sociated therewith adapted to be operated when 
said bridge is unalanced. 

MAURY A. HULL. 


