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This invention relates to guns, and more par 
ticularly to guns of the type wherein compressed 
air and other compressed gases are utilized as 
the propelling force for the projectile of the gun. 

It has previously been proposed to utilize com 
pressed air in guns for the above purpose, but 
many of these guns have required an unneces 
sary amount of manual effort for compressing 
the gas, and it is accordingly an object of the 
present invention to provide means for supplying 
Compressed gas for the operation of the gun SO 
designed as to limit or entirely eliminate this 
manual effort on the part of the operator. 

It has also been proposed to provide a storage 
reservoir for compressed gas on guns, but in 
ymehy cases these reservoirs have either been un 
necessarily large or of insufficient capacity, and 
it is a further object of the invention to provide 
means for storing compressed gas in a gun of 
the above type, so constituted as to provide a Sup 
ply of compressed gas sufficient to operate the 
gun over a long period of time, and at the same 
time to appreciably reduce the size of the com 
pressed gas reservoir required for this purpose. 
Yet another object of the invention is to pro 

vide, in connection with a gun of the above type 
having a storage reservoir charged with gas un 
der pressure, manually operated means controlled 
by the operator for increasing the pressure of the 
gas supplied from the reservoir to the firing 
chamber. 

Still another object of the invention is to pro 
vide, in a gun of the above type, means for per 
mitting manual compression of air in the pro 
jectile chamber in the event of depletion of the 
compressed gas in the Supply reservoir. 
A further object of the invention is to provide 

novel and efficient means for controlling the flow 
of gas from the reservoir to the firing chamber. 
Another object of the invention is to provide 

simple and efficient means for preventing or min 
imizing leakage of compressed gas from the fluid 
preSSure System. Of the gun. 
A still further object of the invention is to pro 

vide simpl? and efficient means for feeding pro 
jectiles from a magazine to the barrel of the gun. 
Yet another object of the invention is to pro 

vide a gun of the above type, so constructed as. 
to insure improved accuracy in the firing of the 
gun by the operator. 
These and other novel features and objects of 

the invention will appear more fully hereinafter 
from the following detailed description when 
taken in connection with the accompanying 
drawing, wherein one form of the present inven 
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tion is illustrated. It is to be expressly under 
stood, however, that the drawing is utilized for 
purposes of illustration only, and is not designed 
as a definition of the limits of the invention, ref 
erence being had for this purpose to the appended 
claims. 
In the drawing, wherein similar reference 

characters refer to similar parts throughout the 
Several views: 

Fig. 1 is a sectional side view of a gun con 
structed in accordance with the principles of 
the present invention, and 

Fig. 2 is a view of the gun taken from the right 
end of Fig. 1. 

Referring more particularly to Fig. 1, the gun 
is provided with a body portion 4 which may be 
made of metal or other suitable substance, the 
body being provided with a handle 5 and a bar 
rel 6 extending longitudinally of the body and 
arranged in relation to the body and handle as 
shown. The left portion of the body is provided 
with a reservoir closed at its lower end by means 
of a threaded plug 8 and connected at its upper 
end by means of a conduit 9 to the left end of a 
cylinder f0 formed in the body. A piston , hav 
ing a packing cup 2 of rubber or other suitable 
material, is slidably mounted in the cylinder 0, 
the piston being provided with an operating rod 
23 attached thereto and adapted to slide through 
a bore 4 in the body, and a sealing element f 5 be 
ing mounted in the bore which acts to prevent 
leakage to atmosphere from the left end of the 
cylinder. The left end of the stem 3 is provided 
with a head portion 6, and the piston and stem 
are normally maintained in the position shown 
by a spring interposed between the right sur 
face of the head f6 and the body. 
The handle portion of the body is provided with 

a bore 8 aligned with the barrel 6 and of sub 
Stantially the same diameter, this bore being nor 
mally closed by means of a plunger 9 provided 
at its right end with a T-shaped head 20 having 
an arm 2 adapted in the position shown to en 
gage a notch 22 formed in the handle in order to 
prevent movement of the plunger to the right. 
A projectile magazine or bore 23 is formed in the 
handle as shown, the lower end of the bore being 
provided with a threaded plug 24, and the upper 
end of the bore intersecting the bore 8. When 
the plug 24 is removed, a plurality of suitable pro 
jectiles 25 may be inserted in the magazine 23, the 
projectiles being forced upward in the magazine 
by means of a Spring 26 interposed between the 
upper end of plug 24 and the lower surface of a 
washer 27 slidably mounted in the bore of the 
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magazine. A firing chamber 28 is formed in the 
body at the right end of the barrel, and in order 
to prevent leakage from the firing chamber to 
atmosphere between the bore f8 and the Surface 
of the plunger 9, a seal 29 is nounted in a groove 
30 and is slidably engaged by the outer surface of 
the plunger. When it is desired to insert a pro 
jectile in the right end of the gun barrel, the 
handle 22 is turned in a clockwise direction as. 
ShoWin in Fig. 2, the plunger is Withdrawn to the 
right sufficiently to permit a projectile to enter 
the bore 8 at the left of the plunger, and the 
plunger is then returned to the position shown, 
a projection 3 formed on the left end of the 
plunger serving to move a projectile to the pc 
Sition shown at 32. The gun is now loaded, and 
it is only necessary to supply fluid pressure to 
the firing chamber in order to fire the projectile 
fron the gun. 
A valve seat 33 is formed at the upper end 

of the firing chamber 28, and a valve 34 having 
a piston portion 34-d is slidably mounted in a 
bore 35 formed in the body above and aligned 
With the firing chamber 28, this valve being nor 
mally maintained in closed position by means 
of a Spring 36 interposed between the upper 
Surface of the valve and a lower surface of a 
plug 37 threadedly received by the body and 
Serving to close the upper end of the bore 35. 
An inlet chamber 38 formed in the lower end 
of the bore below the valve is connected. With 
a firing reservoir 39 formed in the handle by 
means of a paSSage 40, and is connected at its 
upper end to a portion of the bore above the 
Valve by means of a passage 4 having a re 
stricted portion 42. The portion of the bore 
above the valve forms a control chamber 42-d 
Which is also connected with the cylinder 9 
through a passage 43, a valve chamber A4, a 
paSSage 45 provided with a choke 45-a, a check 
valve chamber 46, and a port 47, the latter port 
being normally closed by means of a check valve 
48 urged against the right end of the port by 
means of a Spring 49 mounted in the chamber 
46 as shown, the left end of the port 47 being 
connected with the cylinder 0. In view of the 
arrangement of the cup washer 2 on the piston 

, it will be understood that fluid pressure will 
be free to pass from the reservoir to the res 
ervoir 39 through the passage 9, by the piston 
Cup 2 in the cylinder 10, port 47, check valve 
48, valve chamber 46, passage 45, chamber 44, 
paSSage 43, bore 35, passage 4, chamber 38, and 
paSSage 40, the result being that the small firing 
reservoir 39 is normally maintained at substan 
tially the same pressure as the supply reservoir 
, the only pressure difference being that due 
to the restriction imposed by the piston cup 2 
and the check valve 48. 
A trigger 50 is pivotally mounted on the body 

by means of a pivot pin 51, the upper portion 
of the trigger at the right of the pivot pin 5 
being adapted to engage the lower end of a 
Velve Stem 52 slidably mounted in a bore 53 
formed in the body, an exhaust valve head 54 
carried by the upper end of the stem being nor 
mally maintained in a position to close the 
upper end of the bore by means of a spring 55 
interposed between the upper end of the valve 
head and the lower surface of a plug 56 thread 
edly received by the body. The stem of the valve 
is provided with flutes 57 which serve, when the 
valve is moved to open position, to permit the flow 
of fluid pressure from the valve chember 44 to 
atmosphere through an atmospheric port 58. 
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Thus on movement of the trigger in a counter 
clockwise direction about the pivot pin, the valve 
54 is moved to open position in order to allow 
fluid pressure to exhaust from the valve cham 
ber 44. When this action occurs, a sudden 
reduction of pressure occurs in the conduit 43 
and in the bore 35 above the valve 34, and the 
pressure in the chamber 38 immediately forces 
the valve upward against the action of the 
Spring 36 to permit communication between the 
firing reservoir 39 and the firing chamber 28 
in order to discharge the projectile from the 
gun barrel. At the same time the piston portion 
34-d of the valve closes the ends of passages 
43 and 4. AS SOOn as the projectile leaves the 
gun barrel, the pressure drops rapidly in the 
chamber 38, and the valve is again moved to 
closed position by the action of the spring 36 
as well as by the action of the fluid pressure 
Supplied from the reservoir 7 through the pas 
Sage previously described. Means are provided 
for automatically returning the trigger to the 
position shown after the gun is fired in order 
to permit closing of valve 54, such means in 
cluding a port 59 connected at its lower end 
With the gun barrel and at its upper end with 
an enlarged bore 60 adapted to slidably receive 
a plunger 8, the lower end of the plunger thus 
being Subjected to the pressure in the gun barrel 
When the projectile passes to the left of the 
port 59, and the upper end of the plunger being 
in engagement with a portion of the trigger at 
the left side of the pivot pin 5. A suitable 
Seal 62 is provided for the purpose of preventing 
leakage past the plunger. Since a relatively high 
preSSure is utilized for the operation of the gun, 
the force exerted by the plunger is sufficient to 
return the trigger to the position shown regard 
leSS of the force exerted thereon by the operator, 
and When this occurs, the valve 54 is again re 
turned to closed position by the action of the 
Spring 55. AS Soon as the valve 54 closes, the 
preSSure again increases in the conduit 43, and 
the reservoir 39 is again brought to the same 
preSSure as the reservoir . Thus the action of 
the valve 34 is controlled by a sudden change in 
the pressure differential acting on the valve 
Which is produced by the operation of the valve 
54, and no mechanical connection is required 
between the trigger and the valve 34. Due to 
the rapid action of the gun, the amount of fiuid 
preSSure exhausted through the port 58 on opera 
tion of the trigger is infinitesimal, and a very. 
Sensitive control of the firing valve 34 is ob 
tained. 
With regard to the means utilized for charging 

the Supply reservoir 7, it has been found that 
Solid carbon dioxide or Dry Ice, when confined 
in a reservoir, reaches a state of equilibrium at 
a relatively high pressure, and that thereafter 
the carbon dioxide tends to change from the 
Solid to the gaseous state to maintain the state 
of equilibrium whenever gas is removed from 
the reservoir. It is therefore contemplated that 
in charging the gun, the plug 8 may be removed. 
and a Suitable amount of solid carbon dioxide 
inserted in the reservoir 7 to substantially fill 
the Space therein. The plug 8 is then replaced 
in order to Seal the lower end of the reservoir, 
and the gun is then charged with an adequate 
Supply of gas sufficient to insure repeated firing 
Over a COInsiderable period of time. , - . 

During normal operation of the gun, sufficient 
pressure Will be maintained in the reservoir, due 
to the change of the carbon dioxide from its solid 
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ified to its gaseous state, to insure an adequate 
muzzle velocity of the projectile. In the event 
it is desired to supply a higher pressure to the 
firing reservoir 39 in order to increase the muz 
zle velocity, the piston may be operated to 
increase the pressure of the gas in the cylinder 
G, and to this end an operating handle 63 is 

pivotally mounted on the body of the gun by 
means of a suitable pivot pin. 64, a lever arm 65 
above the pivot pin being adapted to engage the 
head 6 of the piston rod 3. Thus during this 
type of operation, the operator may operate the 
piston for any desired number of strokes to fur 
ther compress the gas in the cylinder. O, aid to 
deliver it to the reservoir 39 through the check 
valve 48 and the channels heretofore described, 
it being understood that during this type of opr 
eration the flexible sealing cup 2 on the piston 
acts as the inlet Valve of the pump. In this 
manner, gas at a higher pressure can be Sup 
plied to the reservoir 39 if desired with a relative 
ly Small amount of effort on the part of the 
operator, and muzzle velocities may be obtained 
if desired which are far in excess of those ob 
tainable in in any of the guns of this general 
type heretofore in common use. 

It is also contemplated that it may be desire 
able to operate the gun in the event of failure of 
the Supply of gaseous carbon dioxide, and thus 
may be readily accomplished by removing the 
plug 8 from the lower end of the reservoir , 
whereupon the piston and the cylinder 9 will 
act Solely as a compressed air pump receiving 
air fron atmosphere through the reservoir 7 and 
the passage 9 and compressing this air in the 
firing reservoir 39, the pressure obtained in the 
firing reservoir being in accordance with the 
number of strokes given to the pump operating 
lever 63, 
As ShoW in the drawing, the barrel of the 

gun is preferably SO arranged as to lie between 
the first two fingers of the operator's hand during 
Operation of the gun, this resulting in a natural 
pointing of the gun by the Operator which is of 
material aSSistance in insuring extreme accuracy 
in firing the gun, While the recoil of guns of 
this type is relatively Sn all, this positioning of 
the barrel is such in relation to the position of 
the hand of the operator as to substantially min 
inize the effect of the recoil force on the aiming 
of the gun, another factor which contributes to 
extreme accuracy. 8 

There has thus been provided by the present in 
vention a fluid pressure operated gun of the re 
peater type adapted to be operated either by a 
stored supply of compressed gas or by compressed 
air, and so constituted as to be capable of carry 
ing a charge of eompressed gas sufficient to in 
sure repeated firing over a considerable period of 
time, together with a construction which tends 
to insure extreme accuracy in such firing. In 
the event of failure of the supply of stored gaS 
under pressure, means have also been provided 
for permitting recharging of the gun with Con 
pressed air by the operation of a simple punp 
in the conventional manner, and neans have 
also been provided for permitting the operator to 
increase the pressure of fluid supplied to the fir 
ing chamber in excess of that obtaining in the 
supply reservoir. A trigger control mechanism 
for supplying fuid pressure to the firing cham 
ber of the gun has also been provided which is 
relatively simple and extremely efficient in op 
eration, and which permits a trigger pull of any 
desired value, the force required to operate the 
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trigger being adjusted when the gun is designed 
by varying the leverage acting on the stem of 
the trigger valve 54 and by varying the area of 
the valve itself. Simple and efficient means have 
also been provided for transferring projectiles 
from the magazine to the firing chamber of the 
gun, and for effectively sealing the firing cham 
ber against leakage while the gun is being fired. 
While the invention has been illustrated and 

described herein with considerable particularity, 
it is to be clearly understood that the same is 
not limited to the forms shown, but may re 
ceive a : Wariety of mechanical expressions, as will 
readily appear to those skilled in the art. Refer 
ence Will, therefore, be had to the appended 
elains for a definition of the limits of the in 
Verktion. 
This application is a division of the applica 

tion of Ellery R. Fitch, Serial Number 570,189, 
now Patent No. 2,566,181, filed December 28, 
944, for Fluid Pressure Operated Gun. 
The embodiments of the invention in which 

an exclusive property or privilege is claimed are 
defined as follows: 

i. In a fluid pressure operated gun having a 
Casing provided with a barrel adapted to receive 
a projectile at One end thereof, a reservoir for 
compressed fluid in the casing, a firing chan 
ber adjacent said one end of said barrel and con 
municating therewith, means including an op 
erator-controlled valve for supplying a charge of 
cCnpressed fluid from the reservoir to the firing 
changer to fire the projectile, and means for sp 
plying projectiles to the barrel including a maga 
Zine in the casing adapted to be charged with 
a plurality of projectiles, a bore in the casing 
haying connection With the magazine and con 
nected at One end with the firing chamber and 
barrel, means for biasing the projectiles in the 
Inagazine to Ward Said bore, and means for trans 
ferring projectiles from the magazine to the bar 
rel and for normally preventing leakage of fluid 
from the firing chamber through said bore in 
cluding a Solid plunger slidably mounted in Said 
bore slidable in one direction to open the con 
nection betWeen the bore and magazine to per 
mit the transfer of a projectile from the maga 
Zine to the bore by the action of the biasing 
means and slidable in the opposite direction 
to close the connection between the bore and 
magazine and engage and to move the projectile 
to said one end of said barrel adjacent the firing 
chamber, and sealing means carried by the cas 
ing around said bore and engageable by said 
plunger on sliding movement in said opposite di 
rection for preventing leakage of fluid pressure 
from the firing chamber through the bore. 

2. In a fluid pressure operated gun having a 
casing provided with a barrel adapted to receive 
a projectile at one end thereof, a reservoir for 
compressed fluid in the casing, a firing cham 
ber adjacent said one end of said barrel and com 
municating therewith, means including an op 
erator-controlled valve for Supplying a charge of 
Compressed fluid from the reservoir to the firing 
chamber to fire the projectile, and means for 
Supplying projectiles to the barrel including a 
magazine in the Casing adapted to be charged 
with a plurality of projectiles, a bore in the cas 
ing having connection with the magazine and 
Connected at one end With the firing chamber 
and barrel, means for biasing the projectiles in 
the magazine toward said bore, means for trans 
ferring projectiles from the magazine to the bar 
rel and for normally preventing leakage of fluid 
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from the firing chamber through said bore in 
cluding a solid plunger slidably mounted in Said 
bore slidable in one direction to open the con 
nection between the bore and magazine to permit 
the transfer of a projectile from the magazine 
to the bore under the action of the biasing means 
and slidable in the opposite direction to close 
the connection between the bore and magazine 
and engage and to move said projectile to Said 
one end of said barrel adjacent said firing cham 
ber, Sealing means carried by the casing around 
the bore and engageable by said plunger on slid 
ing movement in said opposite direction for pre 
venting leakage of fiuid pressure from the firing 
chamber through the bore, and means for locking 
the plunger when moved in said opposite direc 
tion. 

3. In a fluid pressure operated gun having a 
body provided with a barrel for receiving a pro 
jectile adjacent one end thereof, a reservoir of 
compressed fluid carried by the body, a firing 
chamber communicating With Said barrel, means 
including a valve for connecting said reservoir 
and firing chamber to charge the latter with 
compressed fluid to fire the projectile, and means 
for supplying projectiles to the barrel compris 
ing a magazine containing a plurality of projec 
tiles, said magazine communicating with the bar 
rel and the firing chamber, a spring in the maga 
zine for constantly urging said projectiles toward 
the barrel, a solid plunger slidable in said body 
to one position to open communication between 
the barrel and the magazine and to another posi 
tion to close communication between the barrel 
and the magazine, and Sealing means aSSociated 
with said plunger and body for preventing leak 
age of fluid pressure from the firing chamber 
past said plunger. 

4. In a fiuid pressure operated gun having a 
body provided with a barrel for receiving a pro 
jectile adjacent one end thereof, a reservoir of 
compressed fluid carried by the body, a firing 
chamber communicating with Said barrel, means 
including a valve for connecting said reservoir 
and firing chamber to charge the latter with 
compressed fluid to fire the projectile, and means 
for supplying projectiles to the barrel comprising 
a magazine containing a plurality of projectiles, 
said magazine communicating With the barrel 
and the firing chamber, a Spring in the magazine 
for constantly urging said projectiles toward the 
barrel, said body having a bore connecting said 
firing chamber and magazine and connected with 
the atmosphere, a Solid plunger positioned in 
Said bore to close the atmospheric Connection 
and slidable in said bore in one direction to open 
communication between the barrel and the maga 
zine to allow a projectile to move into the bore 
under the action of Said Spring, and slidable in 
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8 
the other direction to close communication be 
tween the firing chamber and the magazine, said 
plunger having one end engaged with said pro 
jectile when moved in said other direction to 
move the projectile into said barrel in advance 
of Said firing chamber, and sealing means car 
ried by the body around said bore and engaged 
by Said plunger for preventing leakage of fluid 
preSSure from the firing chamber through the 
bore when the plunger is moved in said other di 
rection. 

5. In a fluid pressure operated gun having a 
body provided with a barrel adapted to receive 
a projectile at one end thereof, a reservoir for 
compressed fluid carried by the body, a firing 
chamber adjacent said one end of said barrel, 
means including an operator-controlled valve 
for Supplying a charge of compressed fluid from 
the reservoir to the firing chamber to fire the 
projectile, and means for supplying projectiles 
to the barrel including a magazine in the body 
adapted to be charged with a plurality of pro 
jectiles, a bore in the body having a connection 
With the magazine and connected at one end 
With the firing chamber, said bore being aligned 
With said barrel and having a connection with 
the atmosphere, means for biasing the projec 
tiles in the magazine toward said bore, means 
for transferring projectiles from the magazine 
to the barrel and for normally preventing leak 
age of fluid from the firing chamber through the 
bore including a Solid plunger positioned in said 
bore to close the atmospheric connection and 
being slidable in said bore in one direction to 
open the connection with the bore and magazine 
to permit the transfer of a projectile from the 
magazine to the bore under the action of bias 
ing means and slidable in the other direction to 
close the connection between the bore and maga 
Zine Said plunger having one end engaged with 
said projectile when moved in said other di 
rection to move Said projectile to said. One end of 
Said barrel through said firing chamber, sealing 
means carried by Said body around said bore and 
engageable by Said plunger on movement in said 
other direction for preventing leakage of fluid 
preSSure from the firing chamber through the 
bore, and means for locking the plunger when 
moved in Said other direction. 

ELLERY R. FITCI. 
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