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6 (Claimis. (Cil. 89-1) 

The present invention relates to an underwater gun. 
More particularly, this invention relates to a recoilless or 
Substantially recoilless underwater gun. In a highly pre 
ferred embodiment this application relates to a recoilless 
underwater spear gun which is powered by the explosion 
of a powder cartridge. 
The basic principle involved in the operation of any 

gun is that of action-reaction. The projectile is caused to 
leave the gun by the application of a driving force, for 
example, the explosive force of a powder charge. The 
equal and opposite force of the driving force is ordi 
narily exerted upon the gun. This force must be resisted 
by the person or object holding the gun and is commonly 
called "kick' or recoil. 

It will be apparent that the magnitude of the recoil 
force is proportional to the driving force applied to the 
projectile. The driving force which must be applied to the 
projectile is dependent upon several factors such as the 
mass and shape of the projectile, the desired striking force 
and distance of the projectile's travel, and the resistance 
offered by the medium through which the projectile is to 
pass. In the case of a gun which is intended for use on 
land the projectile is usually very compact and of low 
mass. In contrast, the projectile used in underwater guns 
such as those used by skin divers and scuba divers for 
sport or defense from hostile fish is usually a relatively 
heavy arrow having “barbs' protruding therefrom and, 
consequently, it encounters a great deal of resistance in 
its movement. Moreover, the resistance offered by Water 
is understandably many times greater than that of air. 
Unless one is prepared to sacrifice the effective striking 
force or distance of his weapon, the driving force for an 
underwater spear gun must, therefore, be substantially 
greater than that required by a gun intended for use on 
land. Accordingly, the recoil force is also greater. 
Thus, while spear guns which are powered by the ex 

plosion of a powder charge have been heretofore Sug 
gested, they have not found acceptance because of the 
necessity of sacrificing the greater power potential for 
an acceptably low level of recoil. 
Although the spear guns which have heretofore been 

used have assumed many forms, those which have attained 
any appreciable degree of usage may generally be classi 
fied as rubber band powered guns, helical spring powered 
guns and air spring powered guns. Rubber band powered 
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guns are the most common primarily because of their low 
cost. This type of gun, however, lacks accuracy because 
no barrel is used. Moreover, the effective range of Such 
gun is usually less than 10 feet. The helical Spring guns 
likewise have a very limited effective range and the springs 
are subject to loss of tension due to corrosion and they oc 
casionally jam by the action of sand and silt. The air 
spring guns are relatively powerful and accurate and have 
a relatively small number of moving parts. However, this 
type of gun requires accessory equipment such as air 
pumps and loading handles. 

It is an object of this invention to provide a novel un 
derwater gur. 
A further object of this invention is to provide a novel 

underwater gun which is adapted to propel an arrow or 
harpoon by the explosion of a powder charge. 
A still further object of this invention is to provide a 

recoilless or substantially recoilless underwater Spear gun 
which is relatively accurate and has a desirable effective 
firing range but which has a small number of moving 
parts and requires a minimum of accessory equipment. 
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Another object of this invention is to permit the use of 

arrows which are heavier than the usual arrow without 
Sacrificing the effective firing range to obtain an accept 
ably low level of recoil. 
KO These and other objects and advantages of the present 
invention will be apparent from the following description 
and the accompanying drawing. 
According to the present invention there is provided an 

underwater gun which comprises a plunger assembly com 
prising an elongated tube and a plunger which is slidably 
mounted in said elongated tube, the forward portion of 
said plunger assembly being a barrel; a chamber adapted 
to receive a powder cartridge, said chamber being in open 
communication with said barrel and said plunger; and 
a means for exploding said powder cartridge. More par 
ticularly, the present invention relates to a gun which 
comprises a plunger assembly comprising an elongated 
tube having no rigidly affixed end enclosures and a plun 
ger having a plunger stem which is slidably mounted in 
said elongated tube and having a plunger plate which is 
affixed to said plunger stem and which protrudes from 
the rearward end of said elongated tube, the forward por 
tion of said plunger assembly being a barrel; a cartridge 
chamber adapted to receive a cartridge, said cartridge 
chamber being in open communication with the rearward 
end of said barrel; a bolt which is mounted in said plunger 
stem and which cooperates with the rearward end of said 
cartridge chamber to house the rearward end of said cart 
ridge; a triggering mechanism mounted on the outside of 
said elongated tube; and a means for exploding said 
cartridge, said means being actuated by said triggering 
mechanism. 
The underwater gun of this invention obviates the ne 

cessity of sacrificing the efectiveness of the weapon to ob 
tain an acceptably low level of recoil. When the powder 
charge is exploded, the expanding gases exert their driv 
ing force upon the projectile. All or substantially all of 
the reaction force is exerted upon a member which is 
herein referred to as a plunger. The plunger, as indicated 
above, is slidably mounted in the elongated tube and, 
therefore, moves rearwardly relative to the elongated tube. 
This rearward motion of the plunger is resisted by the 
water in which it is immersed. 
The primary forces upon the elongated tube are the 

frictional forces exerted by the rearward motion of the 
plunger and, when the projectile is in contact with the 
elongated tube, the frictional forces exerted by the for 
ward motion of the projectile. Since these frictional forces 
oppose each other, their net effect can be effectively re 
duced to zero by proper design of the arrow and/or 
plunger. Consequently, by holding the elongated tube the 
swimmer experiences substantially no recoil when firing 
the underwater gun of this invention. ? 

For the purpose of illustration, a preferred spear gun of 
this invention is shown in the accompanying drawing in 
which: 
FIGURE 1 is an elavational view partially in section 

showing the spear gun in a cocked position with an arrow 
shaft in the barrel and a cartridge in the cartridge cham 
ber; 
FIGURE 2 is a section taken along line 2-2 of FIG 

URE 1; 
FIGURE 3 is an exterior detail of the plunger slot and 

the tube slot when the plunger is in its forward position; 
FIGURE 4 is a detail of the firing mechanism; and 
FIGURE 5 is a detail of a collapsable plunger plate. 
With reference to the drawing, the spear gun illustrated 

comprises, in general, a plunger 6, an elongated tube 7 
in which said plunger 6 is slidably mounted, and a hand 
grip 8 which is attached by any suitable means to the 
elongated tube 7 and which contains a trigger housing 9. 
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The plunger 6 includes a plunger stem 10 and a plunger 
plate 11 which is threadably attached to the rearward end 
of the plunger stem 10 and which protrudes from the 
rearward end of the elongated tube 7. The plunger guard 
12 is a cylinder open at both ends which is attached by 
struts 13 to the elongated tube 7 and which encompasses 
the plunger plate 11 to prevent the swimmer's contact 
therewith. As shown, the forward portion of the plunger 
stem 10 is a barrel 14 into which an arrow shaft 15 is 
slidably fitted. Immediately to the rear of the barrel 14 
and in open communication therewith is a cartridge cham 
ber 16 into which a cartridge 17 may be slidably fitted. 
The rim 18 of the the cartridge 17 is received by a recess 
in the rearward end of the cartridge chamber 16. 
The rearward portion of the plunger stem 10 has a bore 

19 which is coaxial with but larger in diameter than the 
cartridge chamber 16. A bolt 20 and a spring housing 21 
are slidably mounted in the bore 19. A bolt handle 22 is 
rigidly affixed as by threaded joint to the bolt 20 and pro 
trudes through an L-shaped plunger slot 23 in the plunger 
stem 10 and a U-shaped tube slot 24 in the elongated tube 
7 which is superimposed on the plunger slot 23 when the 
plunger 6 is in its forward position. The loading segment 
25 of the plunger slot 23 and the tube slot 24 is of dimen 
sions which permit the replacement of the cartridge 17 
and which permit the bolt 20 to be moved sufficiently rear 
ward for the rearward face of the bolt 20 to move past the 
sear 26. The locking segment 27 of the plunger slot 23 
and the tube slot 24 and the guide segment 28 of the tube 
slot 24 need only be wide enough to serve as guides for 
the movement of the bolt handle 22. The guide segment 
28 has a length which is greater than the distance that the 
plunger 6 moves relative to the elongated tube 7 when the 
Spear gun is immersed in water and fired. The plunger slot 
23 is so positioned that the forward face of the bolt 20 
is pressed firmly against the rearward face of the cartridge 
17 when the bolt handle 22 is manually pushed to its for 
ward position in the loading segment 25 and rotated along 
the locking segment 27 to the forward end of the guid 
segment 28. - 
A firing pin 29 is slightly longer than the bolt 20 and 

is slidably fit in a guide bore 30 along the longitudinal 
axis of the bolt 20. The rearward end of the firing pin 29 
is integral With the spring housing 21, the rearward por 
tion of which is slidably received by the annular recess 
between the forward portion of the plunger plate 11 and 
the bore 19. Water ports 31 are provided in the spring 
housing 21 to permit movement thereof in the event water 
enters the bore 19. 
When the plunger stem 10 is in its forward position, a 

sear 26 extends upwardly through sear apertures in the 
elongated tube 7 and the plunger stem 10 and is held in 
its upward position by a trigger spring 32 acting between 
a sear flange 33 and the trigger housing 9. When the Sear 
26 is in its uppermost position it acts to prevent move 
ment of the plunger 6 relative to the elongated tube 7 
and the rearward edge of the sear 26 engages the forward 
end of the spring housing 21 to hold a spring 34 in com 
pression. The lower end of the sear 26 is pivotally at 
tached to a trigger 35 which is pivotally mounted in the 
trigger housing 9. 
The sear 26 and the forward edge of the sear aperture 

in the plunger stem 10 are beveled to ensure that the for 
ward edge of the sear 26 will not interfere with the rear 
ward motion of the plunger 6 when the sear 26 disen 
gages the spring housing. 21. The edge of the rear face of 
the bolt 20 is also beveled to permit the sear 26 to engage 
the forward face of the spring housing 21 when the bolt 
handle 22 is pulled rearwardly in the loading segment 25 
of the plunger slot 23 and the tube slot 24. 
A groove 36 having the same width as the sear aper 

ture in the plunger stem 10 extends forward from the 
sear aperture along the outer surface of the plunger stem 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

4. 
28 of the tube slot 24. In this manner rotation of the 
plunger 6 relative to the elongated tube 7 is prevented. 

In operation, the trigger 35 is equeezed toward the 
hand-grip 8 causing a downward force on the sear 26 
which compresses the trigger spring 32 until the spring 
housing 21 clears the sear 26 and is thrust forward by 
the stored energy of the spring 34 causing the firing pin 
29 to strike the cartridge 17. The expanding gases result 
ing from the ensuing explosion of the cartridge 17 thrust 
the arrow shaft 15 forward and the plunger 6 rearward. 
The bolt handle 22 moves rearwardly along the guide seg 
ment 28 of the tube slot 24 and the sear 26 follows the 
groove 36 to prevent rotation of the plunger 6 in the elon 
gated tube 7. 
To reload one need only push the bolt handle 22 for 

ward along the guide segment 28 of the tube slot 24, ro 
tate it along the locking segment 27 of the plunger slot 23 
and the tube slot 24, and pull it rearward in the loading 
segment 25 of the plunger slot 23 and the tube slot 24 
until the sear 26 engages the forward end of the spring 
housing 21. The spent cartridge 17 may then be replaced 
and an arrow shaft 15 inserted in the barrel 14. The bolt 
handle 22 is then returned to its position at the forward 
end of the guide segment 28 of the tube slot 24 and the 
spear gun is again ready to be fired. 

Although the plunger plate 11 may assume many shapes 
and sizes, it preferably has a size and shape which offers 
a substantially greater resistance to movement in water 
than does the arrow. A particularly preferred plunger 
plate is a collapsable plunger plate 37 as illustrated in 
FIGURE 5 and consists of a rod 38 and a flap hinge 39 
which is securely fastened to the rearward end of the rod 
38. The forward end of the rod 38 is adapted for mount 
ing in the rearward end of the plunger stem 10. The flap 
hinge 39 consists of a pin 40 which is rigidly fixed in the 
rearward end of the rod 38 perpendicular to the axis 
thereof, and two semicircular flaps 41 which are rotatably 
mounted on the pin 40. The flaps 41 are so designed that 
when they are rotated away from each other their for 
ward edges come to rest on the rearward face of the rod 
38 and when they are rotated toward each other their rear 
ward faces engage each other at an angle so as to prevent 
total collapse of the flap hinge 39. Thus, when the col 
lapsable plunger plate 37 is moved forward in water as 
when the swimmer is moving forward the resistance of 
the water will cause the flaps 41 to rotate toward each 
other until their rearward faces engage each other and 
thereby provide less resistance to the forward movement 
of the swimmer. When the collapsable plunger plate 37 
is moved rearward in water as when the spear gun is 
fired, the resistance of the water will cause the flaps 41 
to rotate away from each other until their forward edges 
engage the rearward face of the rod 38 and thereby pro 
vide maximum resistance to the rearward motion of the 
plunger 6. 

In the specific embodiment of the invention illustrated 
by the drawing the shaft of the arrow does not come into 
contact with the elongated tube. It will be readily ap 
parent, however, that the forward portion of the elon 
gated tube may itself function as the barrel. For example, 
a substantially recoilless spear gun within the scope of 
the invention would result if the forward end of the 
plunger stem 10 of the spear gun illustrated in the draw 
ing were flush with the forward end of the cartridge 17 
and an arrow having a diameter equal to that of the 
plunger stem 10 were slidably fit in the forward end of 
the elongated tube 7. 

Moreover, the cartridge chamber and firing mechanism 
need not be situated in the plunger. A handgrip such as 
that illustrated in FIGURE 4 of United States Patent No. 
2,499,379 may contain the cartridge chamber and firing 
mechanism. In such a case the handgrip would be suitably 
attached to the elongated tube with a small tube extend 
ing from the cartridge chamber to the interior of the elon 

10 for a length equal to the length of the guide segment 75 gated tube. The plunger stem, which is thus permitted to 
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be a solid cylindrical piece, may be slidably fitted into 
the rearward end of the elongated tube and the arrow 
shaft may be slidably fitted into the forward end of the 
elongated tube so that the cartridge chamber is in open 
communication with the forward end of the plunger sten 
and the rearward end of the arrow. 
Many modifications and variations of the specific em 

bodiments referred to above will be readily apparent to 
those in the art. The scope of the present invention is not 
limited to the specific embodiments discussed and includes 
all variations and modifications which may properly be 
considered the equivalent thereof. 
What is claimed is: 
1. An underwater gun, which comprises an elongated 

tube having a U-shaped slot in the side thereof, said U 
shaped slot comprising a guide segment and a loading seg 
ment which are parallel to the longitudinal axis of said 
elongated tube and a locking segment which connects the 
forward ends of said guide segment and said loading seg 
ment; a plunger stem which is slidably mounted in said 
elongated tube, said plunger stem having in its forward 
portion a barrel adapted to receive the shaft of an arrow, 
a cartridge chamber which is adapted to receive a car 
tridge and which is rearward of and in open communica 
tion with said barrel, and a bore which is rearward of and 
larger in diameter than said cartridge chamber and which 
bore has an L-shaped slot so positioned in the side there 
of that said U-shaped slot in the side of said elongated 
tube will be superimposed on said L-shaped slot when said 
plunger stem is in its forward position in said elongated 
tube; a plunger plate which is rigidly affixed to the rear 
ward end of said plunger stem and which protrudes from 
the rearward end of said elongated tube; a bolt which is 
slidably mounted in said bore, said bolt having a guide 
bore the axis of which is parallel to the longitudinal axis 
of said plunger stem and a bolt handle rigidly affixed to 
the side thereof, which bolt handle protrudes through said 
U-shaped slot in said elongated tube and said L-shaped 
slot in said bore of said plunger stem and which is so posi 
tioned on said bolt that when a cartridge is placed in said 
cartridge chamber and said bolt handle is moved along 
the locking segment of said U-shaped slot in said elon 
gated tube the forward face of said bolt will be firmly 
against the rearward face of said cartridge; a firing pin 
which is slidably mounted in said guide bore in said bolt 
and which is longer than said bolt; and a means for caus 
ing said firing pin to move forward in said guide bore to 
strike and explode a cartridge after said cartridge has been 
placed in said cartridge chamber. 

2. An underwater gun as claimed in claim 1, in which 
the plunger plate is a collapsable plunger plate. 

3. A gun which comprises a plunger assembly com 
prising an elongated tube having no rigidly affixed end 
enclosures and a plunger having a plunger stem which is 
slidably mounted in said elongated tube and having a 
plunger plate which is affixed to said plunger stem and 
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6 
which protrudes from the rearward end of said elongated 
tube, the forward portion of said plunger assembly being 
a barrel; a cartridge chamber adapted to receive a car 
tridge, said cartridge chamber being in open communica 
tion with the rearward end of said barrel; a bolt which 
is mounted in said plunger stem and which cooperates 
with the rearward end of said cartridge chamber to house 
the rearward end of said cartridge; a triggering mecha 
nism mounted on the outside of said elongated tube; and a 
means for exploding said cartridge, said means being ac 
tuated by said triggering mechanism. 

4. An underwater gun as claimed in claim 3, in which 
the plunger plate is a collapsable plunger plate. 

5. A gun which comprises an elongated tube having 
no rigidly affixed end enclosures; a plunger comprising 
a plunger stem which is slidably mounted in said elon 
gated tube and which has a barrel in its forward portion, 
a cartridge chamber which is adapted to receive a car 
tridge and which is in open communication with the rear 
ward end of said barrel, a bolt which cooperates with 
the rearward end of said cartridge chamber to house the 
rearward end of said cartridge, and a plunger plate which 
is affixed to said plunger stem and which protrudes from 
the rearward end of said elongated tube; a triggering 
mechanism mounted on the outside of said elongated 
tube; and a means for exploding said cartridge, said means 
being actuated by said triggering mechanism. 

6. A gun which comprises an elongated tube having 
no rigidly affixed end enclosures, the forward portion of 
said elongated tube being a barrel; a plunger comprising 
a plunger stem which is slidably mounted in the rearward 
portion of said elongated tube, and a plunger plate which 
is affixed to said plunger stem and which protrudes from 
the rearward end of said elongated tube; a cartridge 
chamber adapted to receive a cartridge, said cartridge 
chamber being in open communication with the rearward 
end of said barrel; a bolt which is mounted in said plunger 
stem and which cooperates with the rearward end of said 
cartridge chamber to house the rearward end of said 
cartridge; a triggering mechanism mounted on the outside 
of said elongated tube; and a means for exploding said 
cartridge, said means being actuated by said triggering 
mechanism. 

References Cited 
UNITED STATES PATENTS 

929,491 7/1909 Reifgraber –-------- 89-159 X 
3,004,475 10/1961 Barr et al. --------- 89-1.7 
3, 139,692 7/1964 Sellers et al. ----------- 42-1 

FOREIGN PATENTS 
29,662. 12/1884 Germany. 

SAMUEL W. ENGLE, Primary Examiner. 
BENJAMIN A. BORCHELT, Assistant Examiner, 


