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l 
The present invention relates to pneumatic 

guns and has for its object to provide a quick 
firing gun capable of projecting ammunition at 
high speed. A further object is to provide a gun 
within which air is continuously maintained 
under sufñcient pressure uninterruptedly to at 
tain such projection velocity, Still another ob 
ject is to provide a valve control mechanism de 
signed to permit of very rapid ñring of the gun. 

'These and other objects of the invention to 
gether with the many advantageous features 
thereof will be better understood from the fol 
lowing detailed description and by referring to 
the accompanying drawing in which a preferred 
form of the invention is illustrated. 
In the drawing: 
Fig. l is a side elevational View of an air gun 

embodying the invention; 
Fig. 2 is a View, on a larger scale, of the rear 

end of the gun and taken substantially through 
the vertical center thereof, and l 

Fig. 3 shows a detail of construction taken sub 
stantially on line 3-3 of Fig. 2 in the direction 
of the arrows. 
In the form illustrated in the drawings, the de 

vice of the invention includes a support bracket, 
or cradle I which is intermediate its ends mount 
ed for oscillating and rotative movement on a 
pedestal 2 to enable the person operating the 
gun to aim the gun in any desired direction. How 
ever, since it is the intent and ypurpose of the 
invention to conñne the >use thereof to target 
shooting, the range of movement of the gun is 
limited by placing adjustable stops 3, 4 on the 
lower, stationary portion 2a oí’ the pedestal for 
engagement by a projection 5 of the upper por 
tion 2b which vis seated for rotation on the 
pedestal 2e. Oscillation in a vvertical plane is 
similarly limited by means of suitable adjustable 
stops 1, 8 of the cradle. In such manner, vit is 
lseen that the range of the gun may be adjusted 
to suit conditions and to comply with rules gov 
erning the use of such devices. 
A gun barrel I0 is rigidly vsecured to the cradle 

and an enlarged cylindrical housing II extends 
from the rear end of this barrel in axial aline 
ment therewith. This housing is also rigidly se 
cured in position on the cradle to support there 
in the pressure control mechanism of the gun, 
as best shown in Fig. 2. The inner end of the 
passage I Ie, within which the barrel is anchored, 
is shown recessed to form a seat IIb for the 
master valve I3 of the gun and this valve is part 
of a piston I4. This valve is in order to provide 
a ytight fit shown ñtted with an O-ring I2' and 
the seat IIb is set at 'an .angle of about `60" 
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`relative to the axis of the gun barrel and valve 
axis, further to insure such leak-prooi joint and 
also better to align the valve with its seat. The 
farmer is seated >for limited sliding movement 
within a cylinder I5 in the manner and for the 
y urpose which will now be described. 
The cylinder I5 is rigidly secured to a cap I6, 

which closes the >rear end of the housing and is 
clamped in position thereon in any suitable man 
ner, as by bolts Il. It is important to note that 
the cylinder is much smaller in diameter than 
the space within the housing and that, »in this 
manner, an annular chamber I8 is Vformed about 
the cylinder. Below the housing, within a recess 
»la sunk into the cradle of the gun, is placed a 
trigger support 20, through which a passage 2I 
carries air under pressure Yfrom a supply hose 22. 
The latter is in any conventional manner con 
nected continuously and uninterruptedly to carry 
pressure fluid Ito 'the chamber I8, while the gun 
is in use. 
A threaded rod 25 is seated in the piston I4 

and rigidly clamped in position therein by a nut 
2B. This rod extends axially through the cap 
lIIS into a recess 23 sunk into the rear end 
thereof of a diameter to receive therein a 
piston `2l. The purpose of this piston is to 
control the operation of the master Valve I3. A 
plate 24 tightly closes the entrance to this recess. 
`lt is important to note that the rod 25 extends 
freely into the piston 21 and that a threaded 
nut 28 at the end of vthe rod engages a shoulder 
“Zie within the piston. A stop collar 30 >is placed 
within a groove Ain the inner wall of the recess 
2'3 and it is particularly to be noted that the parts 
are lso arranged and proportioned that the piston 
is afforded -very limited `axial movement within 
the recess between this collar and the shoulder 
23a. ' 

As above stated, pressure fluid is free to rlow 
into the lannular chamber I8 to maintain the 
vmaster valve I3 normally on its seat I2. A trig 
ger ̀ 35 is pivotally secured to the rear end of the 

» support 20 in position to push a valve 36 away 
from its seat and so to open a passage for the 
pressure fluid through :passages 31, 38 to the >bot 
tom vof the recess 23. The ñuid now entering 
this recess exerts suiiicient pressure against the 
piston ‘21 to move the latter rearwardly ,against 
the stop collar .30 and, in moving, to push the 
nut 28 Irearwardly, thereby slightly '.to withdraw 
the master valve from its seat, against the yten 
sion of a spring 39. The latter is merely power 
-ful enough normally to lmaintain the ¿master 
valve seated. 
The air from the pressure chamber l«I8 now 
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rushes through the narrow valve opening to en 
counter the resistance of the atmospheric pres 
sure Within the gun barrel; a resistance which 
is suñîcient further to move the valve I3 away 
from its seat and so fully to open the valve for 
the free flow of the pressure fluid into the bar 
rel. The effect of this arrangement is momen 
tarily to check the ñow of the pressure ñuid and 
then to release the ñuid so suddenly that the in 
stantaneous pressure fluid expansion and rush 
through the barrel is accompanied by a very 
loud report, not unlike the report of a gun pow 
der exploded gun. It is important to note that 
the rod 25 and nut 28 are free to move within 
the piston 21 during this valve opening move 
ment. , Y 

In the upper surface of the gun barrel is cut 
an opening Iûß of a size to admit therethrough 
a ball 40 which, by the explosive expansion and 
flow of the pressure fluid is projected through 
the barrel at an enormous rate of speed to land 
on the target several rods away from the gun. A 
ball receptacle or magazine 42 is mounted on the 
gun barrel, slightly to one side thereof so as 
to clear the gun sights 43, 44, and means should 
vbe provided for admitting the balls one by one 
from this magazine to the barrel. For the sake 
of simplicity and clearness, this means is in the 
drawings shown to consist of a cap 45 of a size 
normally to close the opening Iílß, and a rod 46 
extends from this cap to the rear end of the hous 
ing I I for convenient manual operation to load 
the gun before the trigger is pulled to discharge 
the ammunition. But, of course, where such cap 
is used, means must be added to maintain the cap 
seated on the barrel. 
The proportions of the various parts and of 

the areas and volumes of the spaces within the 
gun are of great importance and must be held 
very close limits. It is, for instance, absolutely 
essential that the diameter of the passage 
through the gun barrel is a little less than the 
inner diameter of the cylinder I5 and the pis 
ton I4 seated therein. Also that the diameter of 
the valve I3, at the point where .the O-ring I2 
contacts the valve seat IIb is greater than the 
inner diameter of the barrel. Had the opposite 
relations existed, the result would have been to 
cut down the air resistance within the barrel 
and to increase the pressure resistance behind 
the piston suiiîciently to ease the now of pressure 
iluid into the barrel and so to soften the impact 
of the gun firing. The tension of the springs 
29, 39 is also important and should be merely 
suñîcient to overbalance the friction of the pis 
tons I4 and 21 within their bearings. 

Since, as above explained, the master valve is 
suddenly projected into fully open position, it is 
advisable to provide means for arresting this 
opening movement and this may be done by plac 
ing an annular stop member 50 within the cylin 
der I 5 and to mount a resilient bumper 5I against 
this member for contact by the piston I4 when 
the valve reaches fully open position. The open 
ing through this bumper stop should be larger 
than the nut 26 of the valve rod 25 to permit 
escape of fluid into the inner space 52 during the 
opening movement of the valve. It is also to be 
noted that a passage 53 leads from this space to 
the recess 23 directly behind the stop collar 30 to 
relieve the pressure behind the piston 21 While 
the latter moves to initiate the valve opening 
movement. A relatively very ñne passage 55 
leads from the inner chamber 52 through the 
cap I6 to the atmosphereA to assist in equaliz 
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4 
ing the pressure within this chamber and the 
recess 23 each time the gun has been fired. 

It should be clear from the foregoing descrip 
tion that I have produced a pneumatic gun with 
in which air may continuously be maintained 
under suiñcient pressure to expel projections at 
high speed and wherein the valves and valve 
controlled passages are so proportioned that the 
area within these passages is greater than the 
inner area of the gun barrel. But While the de 
vice described and illustrated is capable of pro 
ducing these results, it is not intended thereby 
to limit the device to the exact arrangements 
and proportions shown, and modifications there 
of may be embodied within the scope of the 
claims hereto appended. 

I claim: 
1. In a pneumatic gun having a barrel and an 

enlarged cylindrical pressure chamber in axial 
alinement with said barrel, the wall of the chain 
4ber being recessed to form a co-axial valve seat 
at the entrance to the barrel, a conduit for con 
tinuously admitting pressure iiuid to said cham 
ber, a cylinder co-axially mounted within the 
chamber, a master valve slidable within said 
cylinder, means urging the valve against said 
valve seat, there being a cylindrical recess at the 
rear end of the gun in axial alinement with the 
cylinder and master valve, a piston slidable with 
in said recess, a co-aXial rod rearwardly project 
ing from said master valve and freely extending 
through said piston, a head on the end of said 
rod contacting the rear surface of the piston, 
there being a passage from said conduit to the 
space in front of said piston, a control valve nor 
mally closing said passage, and a trigger fer 
unseating said control valve to admit pressure 
fluid to the space in front of the piston thereby to 
move the piston rearwardly and in moving toA 
force the head of the master valve rod rearwardly 
Vto open the master valve. 

2. In a pneumatic gun having a barrel and 
an enlarged cylindrical pressure chamber in axial 
alinement with said barrel, the wall of the cham 
ber being recessed to form a co-axial valve seat 

tinuously admitting pressure ñuid to said cham 
ber, a cylinder co-axially mounted within the 
chamber, a master valve slidable within said 
cylinder, means urging the valve against said 
Valve seat, vthere being a cylindrical recess at 
the rear end of the gun in axial alinement with 
the cylinder and master valve, a piston slidable 
Within said recess, a co-axial rod rearwardly pro 
jecting from said master valve and freely extend 
ing through said piston, a head on the end of 
said rod contacting the rear surface of the pis 
ton, there being a passage from said conduit to 
the space in front of said piston, a control valve 
normally closing said passage, and a trigger for 

,unseating said control valve to admit pressure 
fluid to the space in front of the piston thereby 
to move the piston rearwardly and in moving to 
force the head of the master valve rod rearward 
ly slightly to open the master valve, the pressure 

completing the opening 
movement of the master valve, the rod of the 

rearwardly through 
the control cylinder piston. 

' 3. In a pneumatic gun having a barrel and 
an enlarged cylindrical pressure chamber in axial 
alinement with said barrel, the wall of the cham 
ber being recessed to form a co-axial valve seat 
at the entrance to the barrel, a conduit for con 
tinuously admitting pressure fluid to said >cham 
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ber, a cylinder `co-axially >mounted vwithin the 
chamber, a master valve slidable »within said 
cylinder, means urging the valve against said 
valve seat, there being av cylindrical recess at the 
rear end of the gun in axial alinement with the 
cylinder and valve, a piston slidable vwithin said 
recess, a co-axial rod rearwardly projecting from 
said master valve and freely lextending through 
said piston, a head adjustably ñxed on the end 
of said rod and contacting the rear surface of 
the piston, there being a passage from said con 
duit to the space in front of said piston, a con 
trol valve normally closing said passage, a trig 
ger for unseating said control valve to admit 
pressure iiuid to the space in front of the piston 
thereby to move the piston rearwardly and in 
moving to force the head of the master valve 
rod rearwardly to open the master valve, and a 
buffer within the master valve cylinder limiting 
opening movement of the master valve. 

» 4. In a pneumatic gun having a barrel and an 
enlarged cylindrical pre'ss'urechamber in axial 
alinement with said barrel, the wall of the cham 
ber being recessed to form an inclined co-axial 
valve seat at the entrance to the barrel, a con 
duit for continuously admitting pressure fluid to 
said chamber, a cylinder co-axially mounted 
within the chamber, a master valve slidable with 
in said cylinder, means urging the valve against 
said valve seat, there being a cylindrical recess 
at the rear end of the gun in axial alinement with 
the cylinder and valve, a piston slidable within 
said recess, a co-axial rod rearwardly projecting 
from said master valve and freely extending 
through said piston, a head on the end of said 
rodÍ contacting the rear surface of the piston, 
means urging the piston against the head of the 
rod, there being a passage from said conduit 
to the space in front of said piston, a control 
valve normally closing said passage, and a trig 
ger for unseating said control valve to admit 
pressure iiuid from said conduit to the space 
in front of the piston thereby to move the piston 
rearwardly and in moving to force the head of 
the master valve rod rearwardly to open the 
master valve. 

5. In a pneumatic gun having a barrel and an 
enlarged cylindrical pressure chamber in axial 
alinement with said barrel. the wall of the cham 
ber being recessed to form a co-axial valve seat 
at the entrance to the barrel, a conduit for con 
tinuously admitting pressure fluid to said cham 
ber, a cylinder co-axially mounted within the 
chamber, a master valve slidable within said 
cylinder, means urging the valve against said 
valve seat, the diameter of the valve at the point 
of contact with its seat being greater than the 
inner diameter of the barrel, there being a cylin 
drical recess at the rear end of the gun in axial 
alinement with the cylinder and valve, a piston 
slidable within said recess, a co-axial rod rear 
wardly projecting from said master valve and 
freely extending through said piston, a head on 
the end of said rod contacting the rear surface 
of the piston, there being a passage from said 
conduit to the space in front of said piston, a 
control valve normally closing said passage, and 
a trigger for unseating said control valve to ad 
mit pressure ñuid to the space in front of the 
piston thereby to move the piston rearwardly 
and in moving to force the head of the master 
valve rod rearwardly to open the master valve. 

6. In a pneumatic gun having a barrel and an 
enlarged cylindrical pressure chamber in axial 
alinement with said barrel, the wall of the cham 
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6 
'ber being 'recessed -to form »an inclined l:5o-aerial 
valve seat at the entrance to the barrel, a cons 
duit for continuously admitting pressure fluid to 
said chamber, »a cylinder co-axialiy mounted 
within the chamber, a master valve slidable with’ 
in said cylinder, said valve having -a gasket -fo'r 
contact vwith said seat, means urging the valve 
gasket against the said valve seat, there «being 
a cylindrical recess at the vrear end of theY gun 
in axial alinement with the »cylinder and valve, 
a piston slidable within 'said'recesa the space 
behind the piston communicating with the space 
within the rnaster valve cylinder, a co-axialrod 
rearwardly 'projecting from said master valve 
and freely extending through said piston, ahead 
on the end of said rod contacting the rear surface 
of the piston, there being a passage from v'said 
conduit to the ‘space in front of said piston, Áa 
control valve normally closing sai-d passage, and 
a vtrigger vfor unseating said control valve vto admit 
pressure ñuid to the space within the cylinder 
in- front of the piston thereby to move the' pis 
ton rearwardly and in moving to force the head 
of the master valve rod rearwardly to open the 
master valve. 

'7. In -a pneumatic gun having a barrel and 
an enlarged cylindrical pressure chamber in axial 
alinement with said barrel, the wall of the cham 
ber being recessed to form a co-axial valve seat 
at the entrance to the barrel, a conduit for con 
tinuously admitting pressure iiuid to said cham 
ber, a cylinder axially mounted within the cham 
ber, a master valve slidable within said cylinder, 
means urging the valve against the said valve 
seat, there being a cylindrical recess at the rear 
end of the gun in axial alinement with the cylin 
der and v-alve, a piston slidable within said re 
cess, a co-axial rod rearwardly projecting from 
said master valve and freely extending through 
said piston, a head on the end of said rod con 
tacting the rear surface of the piston, there be 
ing a passage from said conduit to the space with 
in the cylinder in front of said piston, a control 
valve normally closing said passage, a trigger 
for unseating said control valve to admit pres 
sure fluid to the space in front of the piston 
thereby to move the piston rearwardly and in 
moving to force the head of the master valve 
rod rearwardly to open the master valve. and 
means limiting rearward movement of the piston. 

8. In a pneumatic gun including a cradle, a 
housing rigidly mounted on said cradle and hav 
ing an enlarged cylindrical pressure chamber 
therein, -a barrel seated in said housing in axial 
alinement with said chamber, the wall of the 
chamber being recessed to form a co-axial valve 
seat at the entrance to the barrel, a conduit with 
in the cradle for continuously admitting pres 
sure fluid to said chamber, a cylinder axially 
mounted within the chamber, a master valve 
slidable within said cylinder, means urging the 
valve ag-ainst said valve seat, there being a cylin 
drical recess at the rear end of the gun in axial 
alinement with the cylinder and valve, a piston 
slidable within said recess, a co-axial rod rear 
wardly projecting from said master valve and 
freely extending through said piston, a head on 
the end of said rod normally contacting the rear 
surface piston, there being a passage from said 
conduit to the space in front of said piston, a con 
trol valve within the cradle normally closing said 
passage, and a trigger at the rear end of the 
cradle operable to unseat said control valve to 
admit pressure fluid to the space in front of the 
piston thereby to move the piston rearwardly and 



2,163.4,717 

Ain moving to force the head of the master valve 
rod'rearwardly to open the master valve. 

9. In a pneumatic gun including a cradle, a 
housing rigidly mounted on said cradle, said 
housing having an enlarged cylindrical pressure 
chamber therein, ya barrel seated in said hous 
ing in axial alinement with said chamber, the 
wall of the chamber being recessed to form a oo_ 
axial valve seat at Ythe entrance to the barrel, a 
conduit Within the cradle for continuously ad 
mitting pressure ñuid to said chamber, a cylinder 
.co-axially _mounted Within the chamber, a master 
valve slidable within said cylinder, means urging 
the vvalve against said valve seat, there being a 
cylindrical recess at the rear end of the'gun in 
axial alinement with the cylinder and valve, a 
>piston slidable within said recess, there being a 
Aspace Within the recess in front of and behind 
the pistonl a co-axial rod rearwardly projecting 
vfrom said master valve and freely extending 
through said piston, a head on the end of said 
rod normally contacting the rear surface ofthe 
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piston, there being a passage` from said conduit 
_to the space in front of the piston and a passage 
from the space behind the piston to the space 
behind the master valve, a control valve within 
the cradle normally closing said passage, and a 
trigger at the rear end of the cradle operable to 
unseat said control valve to admit pressure fluid 
to the space in front of the pistonthereby to 
move the piston rearwardly and in moving to 
force the head of the master valve rod rearwardly 
to open the master valve. l 

JOI-IN L. JUNKIN. 
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