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13 Claims. 
The invention relates to Ordnance devices and 

more particularly to torpedoes. 
According to One form of the invention, a tor 

pedo may be provided with light sensitive devices 
which control the detonation of the explosive 
charge thereof when it passes beneath a ship. 
The torpedo mechanism may include a plurality 
of photoelectric cells which are energized by the 
light of day transmitted through the water above 
the torpedo. When the torpedo passes beneath a 
ship, the shadow causes the deemergization of the 
photoelectric cells which in turn may be arranged 
to cause the detonation of the war head of the 
torpedo. Some of the photoelectric cells may be 
arranged to receive light from directions different 
from others to compensate for variations due to 
the rolling of the torpedo. 
The invention may also provide a means where 

by the detonation of the war head of the torpedo 
is delayed a predetermined time after the photo 
Sensitive means has passed into the shadow of the 
ship in Order to allow the explosion to occur near 
the central portion of the vessel, where it would 
be most effective, rather than at the so called 
"blister' where it would be comparatively in 
effective. 
The invention also consists in certain new and 

Original features of construction and combina 
tions of parts hereinafter set forth and claimed. 
Although the novel features which are believed 

to be characteristic of this invention will be 
particularly pointed out in the claims appended 
hereto, the invention itself, as to its objects and 
advantages, the mode of its operation and the 
manner of its organization may be better under 
stood by referring to the following description 
taken in connection with the accompanying 
drawings forming a part thereof, in which 

Fig. 1 represents diagrammatically the forward 
portion of a torpedo provided with this invention 
as seen from below, 

Fig. 2 is a section taken on line 2-2 of Fig. 1, 
Fig. 3 is a section similar to Figure 2 of a modi 

fied form of the invention, and 
Fig. 4 diagrammatically illustrates a modified 

form of circuits used in connection with this in 
vention. 

Like reference characters denote like parts in 
the several figures of the drawings. 
In the following description and in the claims, 

parts will be identified by specific names for con 
venience, but they are intended to be as generic, 
in their application to similar parts as the art 
will permit. 

Referring to the accompanying drawings, and 

(C. 114-21) 
more particularly to Figures 1 and 2, there is 
shown a water-borne body such as a carrier of 
explosives having a Water tight torpedo hull O, 
and arranged to be propelled in the usual manner 
by propellers located at the after end. The hull 
O is provided with two transverse bulkheads 
and 2, thus providing two compartments 3 and 
f4, the former being filled with an explosive 
charge 5, such for example as TNT. 
Two holes are provided in the hull 0 in the 

upper part of the compartment 4. Each hole 
is covered by a sheet of glass or other trans 
parent material. Mounted in two tubes 7 and 
8 are two lenses 9 and 20 which are positioned 

in line with the corresponding holes in the hull. 
The interiors of the tubes are painted a flat black 
So as not to reflect any light. Positioned at the 
foci of the lenses 9 and 20 are two photoelectric 
cells 2 and 22 which are connected in parallel 
to the input circuit of an amplifier 23. 
A clock-work mechanism 25 is provided which 

drives a commutator 26. This commutator is 
provided with a conducting segment 27. To the 
shaft of the commutator is secured an arm 28 
which normally engages a pin. 29. A second pin 
30 is provided for limiting the motion of the arm 
28 and the commutator 26. 
For automatically starting the clock-work 

mechanism 25, a heavy weight 3 is secured to the 
end of a flat spring 32, the upper end of which is 
fastened to the casing of the clock-work mecha 
nism 25. The weight 3 is provided with a pro 
jection 33 which normally engages a finger 34 
which controls the starting of the clock-work 
mechanism. Engaging the end of the finger 34 
is a spring 35 which is supported on a bracket 36. 
Engaging the commutator 26 are four brushes 

38, 39, 40 and 4f. The brush 38 is connected to 
one side of the output circuit of the amplifier 23. 
The brush 39 is connected to One Side of a Sole 
noid 42, the other side of which is connected to 
the amplifier 23. 
The solenoid 42 is provided with a core 46 which 

is adapted to be moved to the left as shown in 
Fig. 1 when this solenoid is energized. Secured 
to one end of this core is a pistOn 47 which recip 
rocates in a cylinder 48. . This cylinder is pro 
vided with a port 49 covered by a flap valve 50 
which is adapted to allow air to escape rapidly 
from this cylinder. The cylinder is also provided 
with a port 5f the opening in which is controlled 
by a needle valve 52 for restricting the flow of 
air through this port. 
To the other end of the core 46 is secured an 

insulating member 55 between which and the 
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Solenoid 42 is mounted a compression spring 56. 
Mounted on the insulating member 55 is a con 
tact 5 which is connected to the contact 8 and 
at Suitable times engages a conducting segment 
58 mounted on an insulating base 59. The seg 
ment 58 is connected to one side of a detonator 
60, the other side of which is connected to the 
contact 40 through a battery 6. 

in the operation of this system when the tor 
pedo is fired the inertia of the weight 3 causes 
it to be moved backwardly relative to the torpedo, 
thus disengaging the projection 33 from the fig 
ure 34 which is moved upwardly under the action 
of the spring 35, thus causing the clockwork 
mechanism to start turning the commutator 26 
at a predetermined speed. After a predetermined 
interval of time the segment 2 of the commutator 
26 will engage the brushes 38 and 39, thus con 
necting the amplifier 23 to the solenoid 42 which 
will be energized as the photoelectric cells 2. 
and 22 will by this time be receiving the light of 
day focused upon them by means of the lenses 
9 and 20. 
This will cause the core 6 of the solenoid 42 

to be moved rapidly to the left as the air in the 
cylinder 48 is freely exhausted through the port 
49. This condition continues as long as the pho 
toelectric cells 2 and 22 receive light through 
the lenses 9 and 20. 
When the torpedo passes beneath an enemy 

ship, the light will be cut off from the photoelec 
tric cells 2 and 22 thus causing the deemergiza 
tion of the solenoid 42, which allows the core 46 
to be moved slowly to the right under the action 
of the spring 56, the speed of this motion being 
determined by the setting of the needle valve 52. 
After a predetermined interval of time the con 
tact 57 will engage the segment 58, thus closing 
the circuit from the battery 6 through the seg 
ment 2 and contact 57 to the detonator 60 which 
is detonated, thereby exploding the charge of ex 
plosive 5 in the war head of the torpedo. 
This explosion will take place directly under 

the center of the ship as the mechanism has been 
so timed that it will give the torpedo a sufficient 
length of time to reach this position. 
By the use of two photoelectric cells connected 

in parallel and located with their optical axes 
at 45 on either side of the vertical, it is possible 
to compensate for any rolling of the torpedo which 
otherwise would affect the light received by a 
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single photoelectric cell. 
In order to prevent the premature explosion 

of the torpedo in the event that it should pass 
under some floating debris and thereby momen 
tarily occult the light sensitive means, any type 
of well known delay action circuit may be incor 
porated in the amplifier 23, so as to make it nec 
essary for the photoelectric cells 2 and 22 to be 
occulted for an appreciable-length of time before 
the operation of the mechanism will be initiated. 
An important advantage of this system of run 

ning torpedoes at considerably greater depths 
than are now used is the fact that at these 
depths the Wakes are much farther behind the 
torpedoes when they come to the surface due 
to the longer time it takes the bubbles of air to 
rise to the Surface and that the wakes are much 
less conspicuous due to the fact that the air has 
had a longer time to become diffused in the wa 
ter. It is, therefore, much more difficult to ob 
serve and locate these torpedoes than those run 
at present-day depths. 

In the modified form of the invention shown in 
Fig. 3, a single photoelectric cell 65 is used in place 

2,060,201 
of the two cells 2 and 22 and is located at the 
focus of the lenses 9 and 20. This photoeleco 
tric cell is connected to the input circuit of the 
amplifier 23. The system functions substan 
tially the same as that shown and described in 
connection with Figures 1 and 2. In this case if 
the torpedo should roll the light received by the 
cell 65 will remain practically constant due to the 
fact that the light transmitted through one lens 
will increase in proportion as the light in the 
Other lens decreases. 
In the modified form of the invention shown 

in Fig. 4 two photoelectric cells 68 and 69 take 
the place of the photoelectric cells 2 and 22. 
These cells are of the new type similar to those 
developed by the Weston Instrument Company 
and by the Westinghouse Electric Manufacturing 
Company. These cells do not require the use of 
the amplifier but generate sufficient current so 
that they will, operate a sensitive relay directly 
and are shown in this figure as connected to the 
winding of a sensitive relay 70. This relay con 
trols the circuit through a battery 7 and a sole 
noid 72. The core 73 of this solenoid is provided 
at its distal end with a piston 74 which recipro 
cates in a cylinder 75. This cylinder is provided 
with a port 76 covered by a flap valve 77 which is 
adapted to allow air to escape freely from this 
cylinder. The cylinder is also provided with a 
port 78 the opening in which is controlled by a 
needle valve 79 for restricting the flow of air 
through this port. 
To the central portion of the core 73 is secured 

an insulating member 8 between which and the 
Solenoid 2 is a compression spring 82. Carried 
by the insulating member 8 is a contact 83 which 
is connected to the brush. 38 of the clock-work 
mechanism 25 shown in Fig. 1. At suitable times 
the contact 83 engages a stationary contact 84 
which is connected through a battery 85 to the 
winding of the solenoid 42, the other side of the 
winding of which is connected to the brush 39 of 
the clock-work mechanism 25. 
In the operation of the modified form of the 

invention shown in Fig. 4, the photoelectric cells 
68 and 69 are energized by light focused upon 
them by the lenses 9 and 20 causing the opera 
tion of relay TO which closes the energizing cir 
cuit of solenoid 72, thus causing its core 73 to be 
moved to the right against the action of the 
Spring 82. This will cause the movable contact 
83 to engage the stationary contact 84, thus pre 
paring an energizing circuit for the solenoid 42 
through commutator brushes 38 and 39 as al 
ready described in connection with Fig. 1. Sole 
noid 42 will be energized and its core moved to the 
left when brushes 38 and 39 are engaged by com 
mutator segment 2, as previously described, 

In case the torpedo should pass under floating 
debris or other material which would momentarily 
cut of the supply of light, the relay TO will be 
opened, thus deemergizing the solenoid 72 which 
will allow the core 73 to move slowly to the left 
under the action of the spring 82, the speed being 
determined by the setting of the needle valve 79. 
This motion is so slow, however, that the con 
tacts 83 and 84 will not be separated unless it 
continues for an appreciable length of time so 
that the passing of the torpedo beneath a quan 
tity offloating debris will not be sufficient to open 
the circuit through the solenoid 42. When the 
torpedo passes beneath a ship the photoelectric 
cells 68 and 69 will be deenergized, thereby open 
ing the relay 0 which will deemergize the solenoid 
2. Due to the size of the ship the torpedo will be 
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2,060,201 
under it a sufficient length of time for the con 
tacts 83 and 84 to Open thereby deemergizing the 
Solenoid 42 which as already described in con 
nection with Fig. 1 will allow the core 46 to move 
slowly to the right. This will continue until the 
contact 57 engages the contact 58 which will 
close the circuit through the detonator 60 there 
by exploding the charge in the War head of the 
torpedo. 
The needle valves 79 and 52 are so adjusted 

that the time between the Occulting of the photo 
electric cells 68 and 69 and the detonation of the 
war head will be sufficient to allow the torpedo to 
travel to the central portion of the ship, thereby 
exploding it in the most advantageous position. 
Although only a few of the various forms in 

which this invention may be embodied have been 
shown herein, it is to be understood that the in 
vention is not limited to any specific construc 
tion, but might be embodied in various forms 
without departing from the spirit of the invention 
or the scope of the appended claims. 
What is claimed is: 
1. In combination with a moving body, an ex 

plosive charge carried thereby, means carried by 
said body for receiving light from a plurality of 
directions external to said body and means oper 
ated by the change of the total intensity of said 
light for causing the detonation of said explosive 
charge. 

2. In combination with a moving body, an ex 
plosive charge carried thereby, a plurality of 
light receptive means mounted on said body for 
receiving light from a corresponding plurality of 
directions and means operated by said light re-, 
ceptive means for detonating said explosive charge 
when the total intensity of said illumination is changed. 

3. In a moving body, an explosive charge, means 
for detonating said charge, a plurality of light 
Sensitive devices for operating said detonating 
means so that when the total illumination on said 
devices is changed it will cause the detonation of 
said explosive charge and means for preventing 
the detonating of said explosive charge for a 
predetermined time after the launching of said 
body. 

4. In a moving body, an explosive charge, means 
for detonating said charge, a plurality of light 
Sensitive devices for operating said detonating 
means so that at a predetermined interval after 
the intensity of the total illumination on Said 
light sensitive devices is changed it will cause the 
detonation of said explosive charge. 
. 5. In a moving body, an explosive charge, 
means for detonating said charge, and two light 
sensitive devices set at corresponding angles from 
the vertical for operating said detonating means 
so that when the total illumination on said de 
vices is changed it will cause the detonation of 
Said explosive charge. 

6. In a moving body, an explosive charge, 
means for detonating said charge, and two light 
sensitive devices set at 45° from the vertical for 

3 
operating said detonating means so that when 
the total illumination on said devices is changed 
it will cause the detonation of said explosive 
charge. 

7. In a moving body, an explosive charge, 
means for detonating Said charge, a light Sensi 
tive device for operating said detonating means, 
and a plurality of lenses for focusing light on 
Said device from a corresponding plurality of 
directions so that when the total illumination 
from said plurality of directions on Said device 
is changed it will cause the detonation of said 
explosive charge. 

8. In a moving body, an explosive charge, 
means for detonating said charge, a light sensi 
tive device for operating said detonating means, 
and a pair of lenses for focusing light on said 
device from two directions so that when the to 
tal illumination received from said two direc 
tions on said device is changed it will cause the 
detonation of said explosive charge. 

9. In a moving body, an explosive charge, 
means for detonating Said charge, and a light 
Sensitive device for operating said detonating 
means, and means responsive to variations in 
the total illumination received from two direc 
tions at right angles to each other to cause said 
device to detonate said explosive charge. 

10. In a torpedo, an explosive charge, a pair 
of devices Sensitive to light from two different di 
rections and means responsive to a change in 
the total intensity of light received by said pair 
of devices to detonate Said charge. 

11. In a torpedo, a utility carried thereby, 
light sensitive means also carried by said tor 
pedo, a plurality of devices for transmitting ex 
ternal light to said light sensitive means, said de 
vices being arranged to transmit light received 
from different directions whereby variations in 
light due to the rolling of the torpedo are con 
pensated for, and means for operating said utility 
responsive to a variation in the light received by 
said light sensitive means. 

12. In a torpedo, a utility carried thereby, a 
pair of light sensitive devices also carried by said 
torpedo, means for receiving light from a plu 
rality of different directions and for impressing 
said light on said light sensitive devices, and 
means for operating said utility responsive to a 
difference in the intensity of light received by 
Said devices. 

13. In a torpedo, a utility carried thereby, 
radiation sensitive means carried by Said torpedo, 
a plurality of devices for transmitting external 
radiations to said means, said devices being ar 
ranged to transmit radiations received from dif 
ferent directions whereby variations in said ra 
diations due to the motion of the torpedo itself 
are compensated for and means for operating 
said utility responsive to variation in the total 
amount of radiation received by both of said 
such radiation Sensitive means. 

JOHN HAYS HAMMOND, JR. 
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