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1. Claims. 
This invention relates to ordnance devices, and 

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

pedo is provided with light sensitive devices which 
control the detonation of the explosive charge 
thereof when the torpedo passes beneath a ship. 
The torpedo mechanism includes a set of photo 
electric cells which are energized by the light of 
day transmitted through the water above the 
torpedo. These cells are normally balanced to 
maintain the control mechanism inoperative as 
long as all the cells receive the same intensity of 
illumination. When the torpedo passes beneath 
a ship and enters the shadow cast thereby, the 
illumination of certain of the cells changes to 
Such an extent that there is a definite predeter 
mined relationship between the illumination re 
ceived by the various cells and the control mecha 
nism operates to produce detonation of the ex 
plosive charge. 
The invention provides means for preventing 

the actuation of the detonating mechanism when 
the torpedo passes through a shadow cast by a 
cloud, which mechanism operates to differentiate 
between the shadow effects produced by a cloud 
and those produced by the hull of a ship. The 
shadow produced by a cloud is different from that 
produced by a ship, as a cloud is at a greater dis 
tance than a ship and of much greater extent, so 
that its shadow is not as dense and is not con 
fined to such a small area. In the operation of 
the device contemplated by this invention, ad 
vantage is taken of this difference and the control 
mechanism is so adjusted that it will be operated 
only when a shadow is encountered by the torpedo 
which is very dense at the center and diminishes 
in density at the two Sides, as would be the case 
a short distance below the hull of a ship. 
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 be 
lieved 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 draw 
ings forming a part thereof, in which: 

Fig. 1 represents diagrammatically the for 
Ward portion of a torpedo provided with this in 
vention; 

Fig. 2 represents diagrammatically a central 

(C. 114-2) 
Section and the afterbody of the same torpedo; 
and 

Fig. 3 diagrammatically illustrates the course 
of a torpedo attacking an enemy vessel. 
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 
more particularly to FigS. 1 and 2, there is shown 
a water-borne body, such as a carrier of explo 
sives, having a water tight torpedo hull 9, and 
arranged to be propelled in the usual manner by 
propellers 0 located at the after end. The hull 
9 is provided with two transverse bulkheads 
and 2 providing two compartments f3 and 4, 
the former compartment being filled with an ex 
plosive charge 5, such, for example, as TNT. 
An aperture is provided in the hull 9 at the 

top of the compartment 3. This aperture is 
covered by a sheet 6 of glass or other trans 
parent material. Mounted in a receptacle f7 
Secured to the interior Wall of the forward con 
partment 3 is a lens 8 which is positioned 
directly below the aperture in the hull. The in 
terior of the receptacle f7 is painted a flat black 
so as to prevent reflection of any light entering 
the receptacle. Positioned within the receptacle 
and at the focus of the lens 8 is a photoelectric 
cell 9, one terminal of , which is connected to 
the primary of a transformer 20 and the other 
terminal to one terminal of a battery 2 and to 
two other photoelectric cells 22 and 23 located 
at the center and after end of the torpedo re 
spectively, as shown in Fig. 2. The cells 22 and 
23 are situated at the foci of two lenses 25 and 
26 respectively, mounted in two tubes 27 and 28, 
respectively, which are secured to the hull 9. Ap 
ertures in the hull 9, covered by sheets of glass 
or other transparent material, are located at the 
ends of the tubes 27 and 28. These tubes are 
painted flat black on the interior surface, so as 
not to reflect any light. 
The other terminals of the photoelectric cells 

22 and 23 are connected to the primaries of two 
transformers 29 and 30 respectively. The other 
terminals of the three primaries of the trans 
formers 20, 29 and 30 are connected to one ter 
minal of a coupling coil 3 of an oscillator 32, 
which is of any well known form of construction 
which need not be more fully described herein. 
Each of the three transformers 20, 29 and 30 
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2 
is provided with two secondary windings 35, 36, 
37, 38 and 39, 80 respectively. The four second 
aries 35, 3, 38 and 39 are connected in series 
to the input circuit of an amplifier 4, the out 
put circuit of which is connected through a trans 
former 42 to the input circuit of a power ampli 
fier 43. The output circuit of the amplifier 43 
is connected through a transformer 45 to a power 
rectifier & 6, the output circuit of which includes 
the winding of a relay 4. 
The two Secondaries 36 and 30 are connected 

in series to the input circuit of an amplifier 88, 
the output circuit of which includes a rectifier 49 
and a relay 50. When energized, this relay acts 
to short circuit the secondary of the transformer 
£2. 
A clockwork mechanism 5 is provided which 

drives a commutator 52. This commutator is pro 
vided with a conducting segment 53. To the 
shaft of the commutator is Secured an arm 55 
which normally engages a pin 56. A second pin 
5 is provided for limiting the motion of the 
arm 55 and the commutator 52. 

For automatically starting the clockwork mech 
anism 5 a heavy weight 58 is secured to the 
end of a flat spring 59, the upper end of which 
is fastened to the casing of the clockwork mech 
anism 5. The Weight 58 is provided With a pro 
jection 60 which normally engages a finger is 
which controls the starting of the clockWork 
mechanism. Engaging the end of the finger 6 
is a spring 62 which is supported on a bracket 63. 

Engaging the commutator 52 are two brushes 
65 and 66. The brush 65 is connected to the 
contact of the relay 6 and the brush 66 to one 
side of a detonator 6, the other side of which 
is connected through a battery 68 to the armature 
of the relay it. . 
The torpedo is provided with the usual verti 

cal and horizontal rudders and 2. The lat 
ter are operated by means of a link 73 from the 
horizontal steering engine 75 which is Supplied 
with fluid under pressure from a pipe 76 and is 
controlled by a valve 7 operated in a Well known 
manner from a depth control mechanism 8. 
In the operation of this system when the tor 

pedo is fired, the inertia of the weight 58 causes 
it to be moved backward relative to the torpedo, 
thus disengaging the projection 60 from the fin 
ger 6 which is moved upwardly under the ac 
tion of the spring 62, thus causing the clockwork 
mechanism to start turning the commutator 52 
at a predetermined speed. This rotation will con 
tinue until the arm 55 engages the pin 57 at which 
time the segment 53 will have moved into engage 
ment with the brushes 65 and 66, thus connect 
ing the detonator 67 to the relay 47. By this 
means there is prevented any accidental detona 
tion of the explosive charge 5 while the torpedo 
is on or near the firing ship, Owing to accidental 
operation of the light controlled mechanism. 
As the torpedo proceeds towards the enemy 

target and assumes the position indicated by ref 
erence numeral 8 in Fig. 3, the three photoelec 
tric cells 9, 22 and 23 all will be illuminated with 
approximately equal intensity, as the apertures 
in the hull over the cells are proportioned So as 
to produce this result when the torpedo is illumi 
nated. With uniform intensity over its entire 
length. This will cause alternating currents of 
equal intensities to flow through the primaries 
of the transformers 20, 29 and 30. 
The secondary windings 35 and 39 are wound 

so as to oppose the windings 37 and 38, so that no 
voltage will be fed to the amplifier 4 as long as 

2,060,205 
the three photoelectric cells are illuminated 
equally. The secondary windings 36 and 40 are. 
Wound so as to oppose each other, so that no 
Voltage will be fed to the amplifier 8 as long 
as the two photoelectric cells 9 and 23 are equal 
ly illuminated. Under these conditions neither 
relay & nor 5 will be energized. 
When the torpedo enters the shadow of a cloud 

and takes a position as indicated by numeral 32, 
the photoelectric cells 9 and 23 are unequally 
illuminated, as the cell 23 receives more light 
than the cell 9. Under these conditions there is 
more voltage from the secondary 40 than from 
the secondary 36, with the result that operating 
voltage is supplied to the amplifier 68. The out 
put from this amplifier is rectified by the recti 
fier 49 and energizes the relay 50, thus short cir 
cuiting the secondary of the transformer 2. The 
sum of the voltages from the secondaries 35 and 
39 is greater than the sum of the voltages from 
the secondaries 3 and 38, so that operating 
voltage is fed to the amplifier di. The output of 
this amplifier cannot pass to the amplifier 33, as 
the secondary of the transformer 62 is short 
circuited by the relay 50. Under these condi 
tions the relay will still remain open. 

After the torpedo has passed entirely into the 
shadow of the cloud to the position indicated at 
33, the three photoelectric cells are illuminated 
with reduced but equal intensities. Under this 
condition, the currents flowing in the primaries 
of the three transformers 2, 29 and 3 are equal 
and the conditions are similar to those described 
in connection with the torpedo when in the po 
sition indicated at 8. Under these conditions, 
both relays is and 50 will be open. 
The photoelectric cells may be of such a type 

that they are sensitive to specific bands of the 
solar spectrum, such as the band which includes 
the infra red rays, which rays pass more readily 
through clouds than do visible rays. Color fil 
ters may be provided in front of the photoelectric 
cells. The material covering the openings in the 
hull over the photoelectric cells may be of ground 
glass, so as to diffuse the light and minimize the 
effect of direct rays. 
When the torpedo passes beneath the hull of 

an enemy ship 84 into the position indicated at 
85, the shadow of the ship cuts off nearly all the 
illumination from the photoelectric cell 22. A 
certain amount of light will pass around the hull 
of the ship 84 and will illuminate the photoelec 
tric cells 9 and 23 with approximately equal in 
tensity, so that these cells will receive consider 
ably more light than the cell 22. 
As the two cells 9 and 23 receive the same 

amount of illumination, the relay 50 will remain 
open, as already described. The sum of the volt 
ages from the secondaries 35 and 39 will be great 
er than the sum of the voltages from the second 
aries 37 and 38, so that operating voltage will be 
fed to the amplifier 4. The output from this 
amplifier will pass through the transformer 42 
to the power amplifier 43 where it will be further 
amplified and fed to the power rectifier 46. The 
output of this rectifier will energize the relay 47 
which will close the circuit through the deto 
nator 67, thus exploding the charge 5 beneath 
the hull of the enemy ship. 

It is thus seen that when the two photoelectric 
cells 9 and 23 receive equal illumination and at 
the same time the cell 22 receives less illumina 
tion than cells 9 and 23, the explosive charge 
will be detonated. This condition can only occur 
When the torpedo passes beneath the hull of an 
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enemy ship and not when the torpedo passes into, 
through and out of the shadow of a cloud. 
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 inven 
tion or the Scope of the appended claims. 
What is claimed is: 
1. In combination with a movable body, an 

explosive charge carried thereby, three or more 
light receptive means Spaced along said body for 
receiving light from an external Source, and de 
tonator means operable by said light receptive 
means for detonating said explosive charge When 
the intensity of light received by an interme 
diate light sensitive means is less than that re 
ceived by the outer light sensitive means. 

2. In combination. With a movable body, an ex 
plosive charge carried thereby, a plurality of 
light receptive means mounted on said body for 
receiving light approaching Said body from a 
plurality of different directions respectively, and 
detonator means operable by said light receptive 
means for detonating said explosive charge when 
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the intensity of light received from a predeter 
mined one of said directions is less than the in 
tensity of light received from another of the said 
directions. 

3. In a torpedo, an explosive charge, three 
light sensitive means located at the bow, Center 
and stern of said torpedo, and detonator means 
operable by said light sensitive means for deto 
nating said explosive charge when the intensity 
of light received by a predetermined one of said 
light sensitive means is less than that received by 
the other two light sensitive means. 

4. In a torpedo, an explosive charge, a plural 
ity of light sensitive devices for receiving light 
from different directions, and a detonator con 
trolled by said devices and responsive to a change 
in intensity of light received by one of the de 
vices with respect to the light received by the 
other devices. 

5. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, 
three or more light sensitive means on Said hull, 
and means active to actuate said detonator when 
the intensity of illumination on two of said light 
sensitive means is greater than the intensity of 
illumination on another and predetermined one 
of said light sensitive means. 

6. In a torpedo, a hull, an explosive charge, a 
detonator for said charge, a light Sensitive means 
mounted on the bow, midship and stern of said 
hull respectively, and means active to actuate 
said detonator when the intensity of illumination 
on the light sensitive means at the bow and stern 
of the hull is greater than the intensity of illumi 
nation on the light Sensitive means located amid 
ships of the hull. 

7. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, a 
plurality of light sensitive devices disposed on 
said hull to receive light from at least three 
different directions respectively, and means for 
actuating said detonator when the intensity of 
the light illuminating two of said light sensitive 
devices is greater than the intensity of the light 
reaching another and predetermined one of said 
light sensitive devices. 

8. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, a 
plurality of light-sensitive means disposed on said 

3 
hull to receive light from forwardly of. vertically 
above the hull and rearwardly of said hull, and 
means for actuating Said detonator only when 
the intensity of illumination on those of the light 
sensitive means which receive light from a for 
Wardly direction and a rearwardly direction is 
greater than the intensity of illumination on the 
light sensitive means which receives light from 
Vertically above the hull. 

9. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, 
light sensitive means disposed on the bow, mid 
ship and stern of said hull respectively, balanced 
circuit means for energizing said detonator when 
the light sensitive means are not all equally 
illuminated, and means for rendering said bal 
anced circuit ineffective to energize said detona 
tor except when intensity of illumination on the 
light sensitive means at the bow and stern is 
greater than on the light sensitive means dis 
posed amidships of the hull. 

10. A torpedo including a hull, an explosive 
charge carried thereby, a detonator for said 
charge, light sensitive means spaced along said 
hull, means controlled by Said light Sensitive 
means for actuating said detonator, lock-out 
means for rendering said, actuating means in 
effective to actuate said detonator when the 
light received amidships is less than that re 
ceived at the bow and stern, and means actu 
ated by the initial forward movement of Said 
torpedo for releasing said lock-out means. 

11. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, three 
or more light sensitive means disposed on said 
hull, means actuated by said light sensitive means 
and active to operate said detonator when the 
illumination on a pair of said light sensitive 
means has a predetermined intensity relative to 
that received on the other light receptive means. 

12. In a torpedo, a hull, an explosive charge 
carried thereby, a detonator for said charge, three 
or more light sensitive means, control means for 
controlling the energization of Said detonator, 
balanced circuit means connected to said light 
sensitive means and said control means for ener 
gizing said control circuit when the intensity of 
illumination is not equal on all of said light Sensi 
tive means, and means controlled by Said bal 
anced circuit for preventing the energization of 
said control means, except when the intensity of 
illumination on a predetermined pair of said light 
sensitive means is greater than on a third pre 
determined light sensitive means. 

13. In combination, a first body, a Second body, 
three or more light receptive devices carried by 
said second body, a utility carried by said Second 
body, and means active when the intermediate 
light receptive devices lie in a deeper shadow of 
said first body than the outer light receptive de 
vices for actuating said utility. 

14. In combination, a body, a utility carried by 
said body, three or more spaced, light receptive 
devices on said body, and means active when a 
predetermined pair of said light receptive devices 
receive more illumination than other of Said de 
vices for operating said utility. 

15. A water borne body containing an explosive, 
three or more devices spaced along said body re 
sponsive to radiations received through the water, 
and means active when the radiation received by 
a predetermined pair of said devices is greater 
than on other of said devices for discharging said 
explosive. 

16. In combination, a water borne body, a 
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4. 2,060,205 
utility carried by said body, three or more devices 
Spaced along said body and responsive to radia 
tions received through the water and means active 
when the radiations received by a predetermined 
pair of Said devices is greater than that received 
by other of said devices for operating said utility. 

17. In combination with a movable body, a 
utility carried thereby, a plurality of devices 
mounted on Said body for receiving radiations 

approaching said body from a plurality of differ 
ent directions respectively and means actuated 
by said radiation receptive means for operating 
said utility when the intensity of radiations re 
ceived from a predetermined one of said directions 
is less than that received from other of Said 
directions. 

JOHN HAYS HAMMOND, JR. 


