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This invention relates generally to guns and 
refers more particularly to guns of the type 
wherein shot is propelled through the barrel by 
air under pressure. 
Guns of the above type are usually equipped 

with a storage chamber containing air under 
Sufficient pressure to propel shot either of the 
ball or pellet type through the barrel at high 
velocities. The air in the storage chamber is pe 
riodically replenished by a compressor either in 
Corporated as a part of the gun or forming a Sep 
arate unit attachable to the gun whenever it is 
necessary to replenish the air in the chamber. 
In either case the flow of air under pressure from 
the storage chamber to the gun barrel is Con 
trolled by a valve operated by manipulation of 
Suitable trigger mechanism. 
One serious objection to many types of pneu 

matic guns heretofore employed is the necessity 
of replenishing the Supply of air in the storage 
chamber after practically each shot in order to 
obtain anything like uniform velocity of succes 
sive shots. In most pneumatic guns the mecha 
nism is such that the first shot subsequent to re 
plenishing the storage chamber moves at consid 
erable velocity due to the relatively high air 
pressure existing in the chamber. However, the 
drop in pressure in the chamber after the first 
shot is so severe that the second shot is dis 
charged at a considerably less velocity and in 
most instances, the air pressure in the chamber 
must be restored before the third Shot is dis 
charged. The necessity of replenishing the air 
pressure in the storage chamber at Such fre 
quent intervals is inconvenient and requires con 
siderable time. 
With the above in view, it is an object of this 

invention to provide a pneumatic type gun char 
acterized in that a relatively large number of 
shot or pellets may be discharged at a Substan 
tially uniform velocity without replenishing the 
storage chamber. The number of shots obtain 
able with One air charge depends upon the ve 
locity of the shots, but regardless of whether a 
Small or a relatively large number of shots are 
required, the velocity of successive shots is gen 
erally uniform. 
A more detailed object of this invention is to 

provide a pneumatic gun wherein the air pres 
sure required to propel shot through the gun 
barrel is obtained from a receiving chamber hav 
ing a fluid connection with a storage chamber 
through a pressure regulating valve assembly. 
The valve assembly maintains a substantially 
uniform air pressure in the receiving chamber 
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which is considerably lower than the air pressure 
in the storage chamber, but is sufficient to pro 
pel shot through the barrel at the required ve 
locity. Thus successive shots are propelled 
through the gun barrel at practically the same 
velocity until the pressure in the storage cham 
ber approaches the pressure in the receiving 
chamber or until the Storage chamber pressure 
drops below the pressure at which the valve will 
operate to transfer fluid pressure from the stor 
age chamber to the receiving chamber. 
Another object of this invention is to provide 

a pressure regulating valve having a slidable 
valve member held in a position wherein com 
munication between the two chambers is closed 
by the pressure of the fluid in the receiving cham 
ber and having Spring means for moving 
the valve member to establish communication 
between the chambers in response to a drop in 
pressure in the receiving chamber below a pre 
determined value. 

Still another object of this invention is to 
provide a valve assembly wherein the surface 
area of the valve member exposed to the fluid 
preSSure in the receiving chamber exceeds the 
area of the valve Surface exposed to the pres 
Sure existing in the storage chamber by an 
amount such that the valve member is held in 
its closed position against the action of the 
Spring means by a predetermined pressure in 
the receiving chamber which is substantially less 
than the pressure in the storage chamber. 
A further object of this invention is to control 

the flow of fluid under pressure from the receiv 
ing chamber to the gun barrel with a valve nor 
mally held in its closed position by the fluid 
under pressure in the receiving chamber and 
adapted to be momentarily opened by a trigger 
operated hammer. 
The foregoing as well as other objects will be 

made more apparent as this description proceeds, 
especially when considered in connection with 
the accompanying drawing, wherein: 

Figure 1 is a fragmentary sectional view 
through a pneumatic gun embodying the features 
Of this invention; 

Figure 2 is an enlarged sectional view through 
the pressure regulating valve provided between 
the storage chamber and receiving chamber on 
the gun; and · 

Figure 3 is a cross sectional view 
line 3-3 of Figure 1. - - - , 

Although this invention may be advantageous 
ly used in connection with pneumatic guns of 

saken on the 
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various different types, nevertheless, for the pur 
pose of illustration, I have shown a pneumatic 
gun of the general type disclosed in my co 
pending application, Serial No. 762,391 filed July 
21, 1947 (now abandoned). Briefly, the gun con 
prises a stock and a frame 2 suitably renov 
ably secured to the stock by fastener elements 
f3. The frame 2 comprises a barrel 24, a stor 
age chamber 5 and a receiving chamber 6 con 
municating with the storage chamber through it 
the medium of a pressure regulating valve 7. 
The barrel 4 is axially bored to receive shot 

either of the pellet or ball type, and is formed 
With an opening f8 at the breech end thereof 
through which the shot may be inserted into the ; 
barrel. Although either ball or pellet type shot 
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4 
valve plunger 30 for yieldably positioning the pad 
32 against the seat 28. 

he receiving chamber 6 is formed with an 
inlet port 35 adapted to be connected to the 
outlet port 25 in the storage chamber through the 
pressure regulating valve i H. The pressure regu 
lating valve 7 comprises, a casing 36 and a valve 
member 37 slidably supported in the casing 36. 
The casing 36 is secured on the frame 2 of the 
gun directly below the receiving chamber 6, and 
is closed at the rear end by a plug. 38. The front 
end of the casing is closed by a wall 39 having a 
tubular guide 40 extending rearwardly there 
from in concentric relation to the axis of the 

may be employed, nevertheless, pellet type shot is . 
preferred for most satisfactory operation, and 
the numeral 9 in Figure 1 of the drawing des 
ignates a shot of the pellet type. In accordance 
With "conventional practice, the pellet 9 is 
formed with a relatively thin skirt portion 20 at 
the trailing end which flares outwardly to a 
maximum normal diameter somewhat greater 
than the internal diameter of the bore in the 
gun barrel. Thus when the pellet 9 is inserted 
into the bore, the skirt portion 20 is contracted, 
and intimately engages the inner surface of the 
gun barrel throughout its circumference to form 
an effective seal behind the pellet. Actually the 3 
skirt portion 20 is so thin that the pressure of the 
propelling air introduced into the barrel behind 
the pellet tends to expand the skirt outwardly 
against the inner surface of the barrel. As a re 
Sult leakage of air under pressure past the pellet 3: 
is reduced to a minimum, and the full force of 
this air is applied to the pellet for discharging 
the same from the barrel. 
The storage chamber 5 is positioned directly 

below the barrel 4, in advance of the receiving 
chamber 6, and is separated from the latter by a 
partition 2. The front end of the storage cham 
ber 5 is open to receive-a-suitable hand oper 
ated compressor. 22, and is internally threaded for 
threadably engaging the adjacent portion of the 
Compressor cylinder 23. The rear end of the 
storage chamber 5 is formed with an outlet 
port 25, and the latter communicates with the 
receiving chamber 6 through the pressure regu 
-lating valve 7 in a manner to be presently de 
scribed. - 
The receiving chamber tS is located directly 

in rear of the storage chamber 5, and is open 
at the rear end to a passage 26 having a vertical 
extension 2 communicating with the bore in the 
gun barrel in advance of the shot receiving open 
ing 8. Formed on the rear wall of the receiv 
ing chamber 6 and surrounding the entrant end 
of the passage 26 is a flat seat 28 for engagement 
With a valve 29. The valve 29 comprises a plung 
er 30 slidably supported in a tubular guide 3 and 
having a pad 32 of wear resisting deformablema 
terial secured to the rear end thereof in a posi 
tion to engage the seat 28. The tubular guide 3 
is secured at its front end to the partition 2 - 6 
and is formed with an opening 33 in the side 
Wall thereof to enable fluid under pressure to flow 
into the tubular guide at the front end of the 
plunger 30. Thus the air under pressure in the 
receiving chamber serves to hold the plunger 30 
in its rearwardmost position wherein the passage 
26 is closed by engagement of the pad 32 with 
the valve seat 28. In the present instance a rela 
tively weak, coil spring 34 is supported in the 
tubular guide 3 between the partition 2? and the 
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discharge the same with the desired velocity. Fo 
the purpose 
that the st 

casing and adapted to slidably support the valve. 
member 37 with the outer surface of the valve 
member spaced from the adjacent wall of the 
casing to form an annular passage 4 around the 
valve member. * • . 
As shown particularly in Figure 2 of the draw 

ing, the valve member 37 is preferably formed of 
rubber or synthetic rubber, and is provided with 
a bore 42. extending rearwardly from the front 
end of the member to a point intermediate the 
ends thereof. The internal diameter of the bore 
is predetermined to provide a sliding fit between 
the valve member and guide which is sufficiently 
close to prevent leakage-of fluid along the guide. 
It will further be noted that the valve-member 
37 has a projection 43 which extends axially for 
wardly into the tubular guide and forms an an 
nular shoulder for engagement with the rear 
end of a coil spring 43. The front end of the coil 
spring is engageable with an adjustable plug 45' 
threadably supported in an opening formed 
through the front Wall 39 of the casing in align 
ment with the tubular guide 40. The purpose of 
the coil spring 44 is to yieldably urge the valve 
member 37 in a rearward direction to engage the 
rear wall 48-of-the-valve member with an abut 
ment 45 projecting forwardly from the plug i 38. 
A port 46 is formed in the casing 36 for con 

necting the outlet-port 25 to the interior of the 
casing 36 at the front end of the valve member 
37. It will be noted that the port 46 communi 
cates with the casing radially outwardly beyond 
the tubular guide: 48), and is adapted to be closed 
by the front end of the valve member when the 
latter is in its forwardmost position. It will 
further be observed from Figure 2 of the draw 
ing that an outlet port 47 is formed in the casing 
at the rear end of the latter for connecting the 
inlet port 35 of the receiving chamber to the an 
nuller passage i 44 in tine *valve casing 36. - Thus 
in the open-position of the valve member 37 shown 
in Figure i of the drawing, the receiving cham 
ber 6 is connected to the storage chamber 5 
through the pressure regulating valve f. 
The purpose of the pressure regulating valve 

7 is to maintain a substantially uniform pressure 
in the receiving chamber which is predetermined 
to exert the force on the pellet 19 required to 

description, let it be ass 
tely 500 p.s. i., and that the 
the receiving chamber 6 is 

rder to maintain approximately 
... in the receiving chamber, the pres 

Sure regulating valve f is adapted to move to 
its open position to allow fluid under pressure 
to flow from the storage chamber to the receiv 
ing chamber when the pressure in the latter drops 
below 150 p.s. i. More particularly the area of 
the surface 48 at the rear end of the valve mem 

  

  



5 
ber exposed to the pressure in the receiving 
chamber is so determined with respect to the 
relatively Small area of the valve member ex 
posed to the relatively high pressure in the stor 
age chamber 5 that the valve member is held 
in its closed position against the action of the 
Spring 44 by the relatively low pressure in the 
receiving chamber 6. However, as soon as the 
preSSure in the receiving chainber drops below 
the predetermined value, or in other words, below 
150 p.s. i., the Spring 44 overcomes the force ex 
erted by the pressure in the receiving chamber 
On the Surface 48 of the valve, and moves the 
valve member to its opening position against the 
projection 45. As a result fluid under pressure 
from the storage chamber enters the valve casing 
36 through the port 46 and flows through the an 
nular passage 4 to the receiving chamber 6. As 
Soon as the pressure in the receiving chamber 
is built up to approximately the predetermined 
desired value, the force acting on the surface 48 
of the valve member becomes sufficient to move 
the Valve member against the action of the spring 
A4 to again close the port 46. In this connection 
it Will be noted that a bleed passage 49 is formed 
in the plug 45' to prevent pressure from being 
built up within the tubular guide 40 upon forward 
movement of the valve member 3. It Will also 
be noted that the plug 45' may be readily adjust 
ed to vary the strength of the spring 44, and 
thereby enable obtaining practically any desired 
pressure in the receiving chamber below the ex 
isting pressure in the storage chamber. 

It follows from the above that the pressure 
regulating valve Will open automatically to re 
plenish the receiving chamber from the storage 
chamber and maintain a predetermined pressure 
in the receiving chamber. As a result the force 
applied on Successive shots in response to repeat 
ed operation of the valve 29 will be approximately 
uniform, and accordingly, successive shots will 
be discharged at practically the same velocity. 
As will be more fully hereinafter described, the 
valve 29 remains open for a very short period of 
time, with the result that a substantial number 
of shots may be discharged in succession from 
the barrel without replenishing the supply in 
the storage chamber 5. 

However, when the pressure in the storage 
chamber 5 decreases to a value approximating 
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50 the predetermined desired pressure in the re- - 
ceiving chamber, it may readily be replenished by 
manipulating the compressor 22. In general this 

... compressor embodies a pistOn 50 slidably Sup 
ported in the cylinder 23 and operatively con 
nected to a manually operable plunger 5. The 
piston 50 has a passage 52 therethrough con 
trolled by a valve member 53, which in turn, is 
secured to the rear end of the plunger 5. The 
arrangement is such that when the plunger 5 
is moved outwardly, the valve member 53 is re 
tracted from its seat, permitting air to flow 
through the passage 52 into the cylinder 23 at 
the rear end of the piston. On the other hand, 
when the piston is moved rearwardly, the valve 
member 53 closes the passage 52 and enables the 
piston to compress the air. This compressed air 
flows from the rear end of the cylinder 23 into 
the storage chamber 5 through a check valve 54 
which operates to trap the compressed air in the 
storage chamber during movement of the com 
pressor piston on its suction stroke. 
The valve 29 is automatically operated in re 

sponse to the manipulation of a trigger 60 Sup 
ported for sliding movement on the gun frame in 
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accordance with conventional practice. Upon ref 
erence to Figure 1 of the drawing, it will be noted 
that a pin 6 is slidably mounted in a bore formed 
in the gun frame 2 in alignment with the passage 
6 and having the front end portion abutting the 
pad 32 on the valve 29. The rear end of the pin is 
adapted to be engaged by an anvil 62 supported for 
sliding movement in a bore 63 formed in the 
breech end of the frame and secured to a guide 
rod 64. The guide rod 64 is supported for fore 
and aft sliding movement in a plug 65 closing 
the rear end of the bore 63, and a hammer 66 is 
slidably mounted on the rod 64. The hammer is 
normally urged toward the anvil by a coil spring 
67 Surrounding the guide rod 64 between the rear 
end of the hammer and the plug 65. 
The harminer is normally held in its rearward 

most position wherein the coil spring 67 is com 
preSSed by a Sear 68 Suitably pivotally supported 
On the frame 2 of the gun below the bore 63. 
The Sear 88 is actuated by the trigger 60 through 
the medium of a bell crank lever 69 having one 
arm, 79 engageable with the sear and having the 
other arm i engageable with the trigger. The 
Sear 68 is normally urged by suitable spring means 
22 to a position in engagement With the hammer 
68 and is released from the hammer by move 
ment of the trigger in a rearward direction. Of 
course, releasing the Sear from the hammer en 
ables the Spring 37 to throw the hammer for 
Wardly against the anvil 62, and the resulting im 
pact is transmitted to the valve 29 by the pin 6. 
The force of the impact is predetermined to mo 
mentarily retract the valve member 32 from its 
Seat against the action of the air pressure in the 
receiving chamber to permit a limited amount of 
air under preSSure to enter the barrel in rear of 
the pellet f 9. The air under pressure entering 
the barrel is sufficient to discharge the pellet 
from the barrel at the specified velocity. Imme 
diately following the impact, the valve 29 is, of 
course, instantaneously closed by the substantial 
pressure in the receiving chamber, so that only a 
minimum amount of air is released during each 
Successive operation of the valve 29. 
The hammer S6 is returned to its cocked posi 

tion by means of a slide 5 supported on the gun 
frame 2 at the breech end of the barrel for slid 
ing movement and having a block 76 depending 
therefrom in the path of travel of the hammer 
66. Attention is called to the fact that the con 
struction is such that during retracting move 
ment of the hammer by the slide 75, the opening 
8 is exposed to enable a shot to be inserted into 

the barrel rearwardly of the passage 27. This 
shot is transferred to a position in advance of the 
passage 27 by a pin 77 slidably supported in the 
breech end of the barrel and connected to the 
block S. 
Thus from the foregoing, it will be observed 

that I have provided a pneumatic gun wherein 
a substantially constant Supply of compressed air 
is available for a given number of Successive 
shots, so that each shot is discharged from the 
barrel at practically the same velocity. It will 
further be noted that only a relatively small 
amount of air is released during each operation 
so that a considerable number of shots may be 
discharged from the gun without replenishing 
the Supply in the storage chamber. 
What I claim as my invention is: 
1. A hand carriable self-contained pneumatic 

gun including a barrel through which shot is pro 
pelled, housing means including a chamber ex 
tending generally parallel to said barrel, means 
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sépårating saidi chamber into- å storage chamber 
adapted to contain a supply--of air under pres 

municable with said barrel, a normally closed 
valve controlling communication between said re 
ceiving-chamber and said barrel, means-for-no 
mentarily opening said valve to permit communi 
cation between said receiving chamber and said 
barrel, said housing means having a second 
chamber extending generally parallel to the first 
chamber, a pressure regulator valve disposed in 
said second chamber, a passageway extending 
laterally from said storage chamber and com 
municating said storage chamber with said pres 
sure regulating valve, a second passageway ex 
tending laterally from said receiving chamber 
and communicating said receiving chamber with 
said pressure regulating valve, said regulator 
valve being responsive to the pressure in the re 
ceiving chamber for automatically maintaining a 
substantially uniform pressure in said receiving 
chamber so long as the pressure in said storage 
chamber is as high as said receiving chamber 
pressure, whereby substantially the same fluid 
pressure is communicated to said barrel each time 
said normally closed valve is opened, without re 
charging said storage chamber until the pressure 
therein has diminished below a predetermined 

I value. 
2. A hand carriable self-contained pneumatic 

gun including a barrel through which shot is pro 
pelled, housing means including a chamber ex 
tending generally parallel to said barrel, means 
Separating said chamber into a storage chamber 
adapted to contain a supply of air under pressure 
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8 
and an adjacent receiving chamber communicable 
with said barrel, a normally closed valve control 
ling communication between said receiving cham 
ber and said barrel, means for momentarily open 
ing said valve-to-permit communication between 
said receiving chamber and said barreli said hous 
ing means having a second chamber extending 
generally parallel to the first chamber, a pressure 
regulator valve disposed in Said second chamber, 
a passagewayi extending laterally from said "stor 
age chamber and communicating said storage 
chamber with said pressure regulating valve, a 
Second passageway extending laterally from said 
receiving chamber and communicating said re 
ceiving chamber with said pressure regulating 
valve, said regulating valve including a member 
normally held in its: closed position by a prede 
termined pressure in the receiving chamber, and 
means for automatically opening said member 
when the pressure in said receiving chamber is 
below said predetermined pressure, to establish 
communication between said storage and receiv 
ing chambers, so as to maintain a substantially 
uniform pressure in said receiving chamber. 
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