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To all whom it may concern.:

Be it known that I, Nrrsox GOODYFAR
a citizen of the Unlted States, residing at
New York city, New York, have 1nvented
certain new and useful Improvements in
Pneumatic Guns, of which the following is
a clear, full, and exact description.

This inv -ention relates to improvements in
pneumatic guns, being more especially con-
cerned with such devices of this kind as are
used for throwing bombs and the like in
rench warfare.

As is well known, it is the present prac-
tice to throw bombs and like missiles into
the- enemy’s trench by hand, or by means
of catapults.

In order that such missiles may be most
effective -in trench warfare it is necessary
that they drop almost ver tm‘ﬂly directly into
the enﬂmys trenches. To accomplish this,
the missiles must be launched at a very high
angle or trajectory Wh1ch requires much
greater energy for a given range than is re-

qulrod to attain the same range at a lower

angle.

With my improved gun it is fea 31ble to
launch missiles at uhese higher and much
more effective angles, to launch larger mis-
siles and attain a considerably greater range
than is possible by hand, and with less heavy
and cumbersome apparatus than is poss1ble
by means of devices like the catapults of

equal power. Moreover, the use of com-
plessed alr makes it pos ssible to project mis-
siles of a a character which it would be impos-
sible or dangerous to launch by other means,
such for example, as missiles containing
hwh explosives sensitive to shock or rela-
tivel y fragile cases contfumng chlorin or
other deacﬂv gases.

There is this further a dv‘mtfwe connected
with the use of my new gun, —that the com-
pressed - air emplo red by 1t may be eco-
xmﬁmc(dly furnished by pumps driven by
portable motor engines, of which varvious
types have been parfected or the pumps may

adva nmoem‘ﬂv be o')erated by utilizing
come of the unemployed energy of the fnewt
nuinber of idle men required to hold treﬂches

While heretofore large and complicated
},peunmtlc guns have been tried for throw-
ing v namite shells Welgmncr many hundred
w‘un@s, no practical weapon of this char-
acter has been devised embodying the neces-

Specification of Letters Patent,

~ Patented Dec. 9, 1913.
2, 1917, Serial No. 146,131.

ary portability and efficiency for trench

arfar

1t is therefo;te an ob]ect of this invention
to provide a bomb throwing gun of such a
construction as to make possible increased
rapidity of fire and accuracy in the control
of the range over present methods. Iur-
ther obJect are to provide a gun of the kind
specified which shall be compact and of rela-
t1ve1y few parts, which may be mounted
for action without the use of a heavy tripod
or other cumbersome support and which
shall be easily portable; to provide a pneu-

matic gun in which the. Ienoth of barrel can
be rea dlly changed; to plowde a pneumatic
gun in which the air pressure that acts on
the projectile is automatically controlled
and to provide a firing mechanism not easily
subject to accidental discharge, and which
shall make possible the ecenomical and effec-
tive use of compressed air for discharging
the projectile.

With these and other objects in view, 1
have devised as a preferred embodiment of
my invention the construction shown in the
accompanying drawings, in which

Tigure 1 is .4 view in elevation of the
pneumdt c gun in firing position;

-Fig. 2 is a {ra nmen’m‘ top view with por
tions 1“101 en away to more c;eculy show the
underlyma parts;

Hig. 8 18 an ideal cross sectional view of
the coptroflmo and discharging mechanism
on line 33 of Irig. -8, with the main V‘tlve
in_closed "position;

Fig. 4 is a view smnh‘r‘ te Fig. 3, with

the main valve parts in the discharging po--
A f=taivnsd =) )

sition; o
- Tig. 5 is a side elevation partly in sec-
tion on the line 5—5 of Fig. 6;
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Fig. 6 is a transverse cross sectional view
taken on line 6—6 of Fig. 2y '

Fig. 7-is a front elevation of the connec- -
tion for the two booms 50 of Hig. 1, and

Figs. 8 and 9 are sectional elevational and
plan views of a nodlﬁpq form of firing

valve,

In the drawings, 2 is a hollow housing,
from which forwardly extend the metal
tubes or cylinders 4 and 6. These cylin-
ders ars connected. at their forward ouler
onds by the small bent tube 8.~ One of these
cylinders has a partition 9 therein dividing

it into two chambers 10 and.- 12, The rear
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chamber 10 opens at its rear end into the
hollow housing 2, as shown in Figs. 8 and
4, and is provided with a pressure gage 168
as shown in Tig. 6. The other chamber
12 communicates by means of the tube 8
with the cylinder 6, and forms therewith a

compressed air reservoir chamber. The eyl-.

inder 6 is provided with a nipple 14 for
attachment of the hose from an air com-
pressor or the like. The cylinder 6 also
communicates with the interior of the hol-
low housing 2 by means of a passage pro-
vided, in the form shown, by the pipe 16.
Mounted on said cylinders 4 and 6 are col-
lars 18 carrying supports 176 for the trun-
nioned ring 177 through which the barrel
section 20 is adapted to slide. Other collars
22 pivotally carry the yoke 24, which is
connected by the links 26 to a collar 27 de-
tachably clampcd around the lower end of
said barrel section 20, said yoke and links
forming a pair of toggles. Lower barrel
section 28 is swingingly and detachably se-
cured by the pivot 80 to the lower end of
the upper barrvel section 20, and fits into an
annular socket 31. This provides for short-
ening the barrel when using the gun at

short ranges. It will also be seen by loosen-

ing the collar 27 both barrels 20 and 28
may be separated from the other parts which
division of weight is of considerable advan-
tage in facilitating rapid transportation of
the weapon from place to place.

The housing 2 has, in the forward face
thereof, in alimement with said barrel, a
discharge port 32 surrounded by a shoulder
84. The lower barrel section 28 is- pro-
vided with a reinforcing member 86 carry-
ing a handle 38, said reinforcing member
adapted to rest on the shoulder 34 and be-
ing provided with a gasket 40 and a gasket-
holding ring 42, said gasket-holding ring
projecting rearwardly to surround said
shoulder 84. The socket 31 on the barrel
section 20 is formed by a reinforcing mem-
ber and gasket-holding ring with gaskets
exactly similar to the parts 386, 40 and 42
on the lower barrel section 28. By means

£ the yoke 24 and links 26 the barrel can
be slid forwardly from the housing, thus
permitting the lower barrel section 28 to be
swung upwardly by the handle 38 for the
ingertion of the projectile, after which the
barrel section 28 is lowered and then allowed
to slide into place, the joint at the socke!
31 and at the shoulder 84 being made air
tight by the compression from swinging the
voke 24 into the locking position shown in
Fig. 1.

If desired, the lower section 28 may be
removed and the upper section 20 readjust-
ed in the collar 27, to bring the sccket 81
into position to be forced onto the shoulder
34 when the ycke is swung to lock the tog-
gles.

1,324,772

On the rear end of the housing 2 is &
bracket 44 having a ball and socket connec-
tion 46 with a plate 48 said plate being
adapted to be secured in position on the
grcund by three or four iron stakes. Two
light booms or poles 50 having their lower
ends arranged to prevent slipping or sink-
ing in the. ground and joined at their up-
per ends with two collars 170 having per-
forated lugs fastened together with a bolt
171 carrying a shackle 172, see Fig. 7, are
connected to an eye 173 in the plate 48 by
a small cable 52.  When used on approxi-
mately flat ground the bottom of the poles
are szt about their own length apart and
the gun is swung between them by a small
shackle 54, one block of which is attached
to 2 bail 56, on the trunnions 174, and the
other to the shackle 172, the loose end of
the tackle line being fastened to the cleat
175, to support the gun at any desired ele-
vation. It will also be.seen that this method
of support permits of a wide angle of hori-
zontal train between the poles, does away
with the necessity of any form of gun car-
riage or heavy tripod and also is adaptable
to use in narrow trenches, sheil holes or on
uneéven grovnd. )

The housing 2 and cylinders 4 and 6 with
the connecting passages, constitute a com-
pressed air container; and the housing 2 is
provided “with means for controlling the
distribution of the compressed air in said
container and discharge it to fire the gun.
This means will now be described, see Figs.
3, 4 and 5.

The inner end of the chamber 10 opens
into the passage 60, in the housing 2; this
passage 1s, in fact, a continuation of said
chamber and forms therewith a firing
charge chamber opening outwardly into the
barrel through the discharge port 32. Rear-
wardly of said passage and coaxial with the
opening 32 is a cylindrical recess 62 having
its walls 63 forwardly extending info the
passage 60.

The rear wall 64 of the housing 2 is de-
tachably mounted thereon by the bolts 65 to
permit 1ts ready removal for the purpose of
cleaning and repairing of the firing mecha-
nism. The rear wall 64 is provided with a
hollow cylindrical portion 66 extending for-
wardly mto the cylindrical recess 62 and
coaxial therewith. Opening into the cylin-
drical portion 66 is & passage 68, which ex-
tends through the rear wall 64 of the hous-
ing and is connected to the pipe 16 by the
passages 69, 70 and 71.

Slidably mounted in the cylindrical por-
tion 66 is a hollow cyvlinder 72 closed at the
rear end by a wall 73 and carrying at its
forward end the main valve 74 for which it
serves as a hollow wvalve stem. The main
valve 74 has a central passage 76 extending
therethrough and opening at one end into
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the cylinder 72 and opening at the other
end, when the parts are in the position
shown in Fig. 8, that is, when the main
valve is closed, into the barrel of the gun.
TFor closing the rear end of this passage
there is provided an auxiliary valve 78, of
less diameter than the interior of the cylin-
der 72 and carrying a guiding ring 80, fit-
ting the cylinder 72 and secured to the valve
78 by spaced brackets 82. Spring 84 bears
at one end against the valve 78, tending to
keep it closed, the other end resting against
the bracket 86 having perforaticns 87 there-
through to reduce the obstruction which the
bracket offers to the passage of air through
the cylinder 72. Said valve 78 is carried
by the stem 88, to the rear end of which is
screwed a disk which forms an auxiliary
piston 90 slidable in the cylinder 72. The
piston 90 is perforated at 92, and slidably

- mounted on the stem 88 is a spring pressed
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disk 94, which, with said perforations,
forms a check valve. The threaded portion
of the valve stem 88 is extended beyond
said auxiliary piston and carries a plunger
96 adapted to cobperate with the rear end of
the hollow cylinder 72 to form a recoil check
for the valve 78 and attached parts; said
plunger is provided with the check valve 98
to facilitate the forward movement of said
plunger against the pressure of the air.
Adjacent its rear end, the cylinder 72 has
a series of ports 100, the cylindrical mem-
ber 66 being recessed at 102 to provide a
passage between said ports 100 and the pas-
sage 68. A similar series of ports 104 is
provided adjacent the front end of cylinder
72, said walls opening exteriorly into the
recess 62 when the cylinder 72 is at its for-
ward position, as shown in Fig. 3.
Carried by the main valve 74, is the main
piston 106. This piston comprises a disk
107 and a rim member 108, said disk being
mounted at the forward end of the cylinder
792 behind the main valve 74, the rear side
of which curves away from the disk to pro-
vide a space 109 in which is mounted an
annular disk 111 of rubber or other flexible
or resilient material, which serves as a clo-
sure for the openings 112 in the disk 107
and forms therewith a series of check valves
which permit a free passage of air into
space 80 but prevent any passage of air
backward from space 60 to the rear of pis-
ton member 107. Any other form of check
valve found practicable might be substi-
tuted for this arrangement. The spring
114 bearing at one end against the rear side
of disk 107, and having its opposite ond
mounted in a recess 115 in the cylindrical
extension 66, acts to normally force the
main valve 74 forward against its seat. The
rim member 108 is screwed on to the periph-
ery of the valve 74 and extends rearwardly
therefrom having its intermediate portion

bearing on the disk 107 in front of which
it is provided with openings 116, which
serve to connect the spaces 60 and 109, The
rear end of the rim member 108 has a bear-
ing surface 118 slidablie on the walls 63 and
is mwardly -and rearwardly and then for-
wardly extended to provide a bearing sur-
face 120 to slide on the outer surface of the
forward portion of cylindrical member 66.

The portion of the rim member between the’

bearing surfaces 118 and 120 forms a plun-
ger 121, adapted to be received into the an-
nular space 62 between the forward exten-
sion of the cylinder member 66 and the wall
63 forming a recoil check for the main
valve T4, If found desirable this plunger
may be provided with check valves. The
rear end of the cylinder T2 with its wall
78 also forms a plunger adapted to be re-
ceived into the rear extension of the cylin-
drical wall 66 and forming an additional
recoil check for the main valve and its at-
tached parts. A check valve may also be
used if found desirable, admitting air into
the space behind the wall 73 to facilitate
the forward movement of cylinder 72.

The valves 74 and 78 are normally held
in the position shown in Fig. 8, by the
springs 84 and 114. When the parts are in
this position, compressed -air may enter from
the passage 68, pass behind the rear end of
the cylindrical member 72, through ports
100 into the interior thereof; behind and in
front of the plunger 96, through the open-
ings 92 in piston 90, forcing back the disk
94 then the air passes out of the cylinder
79 through the ports 104 into the recesses
62 filling the space behind the main piston
106, from which it passes through the open-
ings 112 and 116 to the passage 60 and cham-
ber 10. This passage of air continues until
the pressure in the firing charge chamber is
equal to that of the air entering through the
passage 68, A

As the air préssure behind the main valve
74 and in the chamber 10 increages, the
valve will be held with correspondingly in-
creasing pressure againgt its seat as there is
only normal atmospheric pressure on the
forward side of the main valve in the port
32 until the gun is fired, the pressure on the
forward side of the piston rim 108 from the
chamber 10 being balanced by the pressure
in its rear. . To regulate the pressure of the
air supplied from the compressed air reser-
volr chamber to the passage 68 and thus to
determine the pressure to which the firing
charge chamber is to be charged, there is
provided the reducing valve 122, actuated
by a diaphragm 127 and coacting with the
seat 124 interposed between the passages
70 and 71. The valve 122 is carried by a
block 125 secured by a nut 126 to the flex-
ible diaphragm 127 {forming a part of the
wall of passage 70. This valve 1s normally
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held open by means of the spring 128 bear-
ing on the block 125 and adjustable by
means of the screw 129. The spring is con-
tained in the air tight housing 130 closed at
its lower end by the diaphragm 127 which
is clamped in place thereby.

To supplement the pressure of the spring
128, complesced air is supplied to the upper
side of the diaphragm through a passage
182 leading to the housing 130 from a corn-
pressed air clnmber 184 carried by the hous-
ing 2 adjacent the inner end of the cylinder
6, (see Fig. 5). A needle valve 136 is pro-
vided for admitting air from the cylinder to
the chamber 134, and a second valve 138,
mounted in a sleeve 140 in the rear wall
of the chamber 134 and having a duct 142
communicating with the interior of the
sleeve and with the external atmosphere,
serves as a means of reducing the pressure
in the chamber 134. By prpropllate ma-
nipulation of these valves, the action of the
spring 128 may be Sunplemen’cad by any
alr pressure between that of the atmosphere
and that of the compressed air reservoir.
The pressure in the firing charge chamber,
and consequently the force with which the
projectile will be discharged from the barrel
when the gun is fired, is therefore capable
of delicate qdjustmem between wide limits.

A hand operated valve 144 is provided
for shutting off communication between the
compressed air reservoir and the housing,
as when it is desired to transport the gun
or to repair the mechanism in the housing
without emptying the reservoir. A similar
valve may be provifbd for the inlet 14.

The arrangement for firing the gun W111
now be described. Mounted in the passag
68 is a cylindrical valve 148, open at 1Ls
lower end and having ports 150, adapted
to register with cmrespondu ports 151 m
the sleeve 152, said slots 151 opening into
the passage 69. A spring 153 tends to hold
the valve 148 Wﬂ:h its ports 1n alinement
with the ports in the sleeve.

The outer end of the passage 68 is pro-
vided with a cap 154, adapted by means of
suitable packing to hermetically close said
passage; said cap is carried by a curved
member 156 pivoted at cne side on the hous-
ing 2 at 157 and having at the opposite side
hp 158 with which co6perates the latch 160
pivoted at 161 and having a spring 162 tend-
ing to force the latch toward htchino ; posi-
tion. Pivotally mounted at 163, see Kig. 5,
to straddle the cap member 156 is o voke
164, having a handle 165, and fxd%p‘ted when
swung toward uprmh’r position to bear
upon the curved top of the cap member 156
to press the cap in place. The lower ends
of said yoke carry projections 166 for con-
tact with projections 167 on the latch 160
to trip the same when the yoke is swung
out of contact with the member 156, The

1,824,772

latch may also be released by a lanyard fas-
tened in the eye 168 in the latch.

There is a small amount of leakage be-
tween the top of the valve 148 and the “sleeve
152, and the pressure in the space 159 in the
passage 68, over the head of the valve 148,
therefore equals that in passages 68 and 69
whenever the cap 154 is closed, when the
spring 153 keeps the valve 148 down with
the ports 150 and 151 in register in the posi-
tion shown in Fig. 3. As soon, however, as
the latch 160 is thrown out of latching posi-
tion after the yoke 164 is swung out of con-
tact with the member 156, the compressed
air between the valve 148 and the cap 154
lifts the latter and escapes into the atmos-
phere. The pressure of the compressed air
on the underside of the valve 148 then forces
this valve upwardly until it strikes the stop
169 closing the slots 151 and bringing the
slots 150 above the top of sleeve 152, The
lower part of passage 68 is therefore cut off
from the supply of air from the compressed
air reservoir and put into communication
with the atmosphere. The pressure behind
the auxiliary piston 90 is therefore suddenly

reduced to approximately atmospheric pres-
sure, but as the disk 94 prevents the passage
of compressed air from in front of said aux-
iliary piston head there is consequently an
unb‘ml‘mcmoF of pressure on opposite sides of
the piston 90 which is consequently - forced

backward, carrying with it the auxiliary

valve 78 against the pressure of spring 84.
It should be noted that the circular area of
piston 90 is made considerably greater than
the circular area of the valve 78 so that the
pressure against the forward side of the
piston 90 tendmo to force it back is corre-
spondingly gre eater than the pressure tend-
ing to press the valve 78 forward against its
seat. In the embodiment of the invention
herein described the piston 106 is also made
larger in circular area than the circular area
within and including the valve seat to more
quickly open the main valve as will be un-
derstood from the following, but this fea-
tue is not essential to the proper working of
modified embodiments of the invention. As
soon as valve 78 opens, the compressed air
from between the auxiliary piston 90 and
the main piston, together with compressed
air behind the plunoer 121, discharge

through the passage 76 1nto the barrel of the
oun, thus reducing the gage pressure behind
uhe main piston to considerably below that
in the firing charge chamber and equalizing
the gage pressure behmd the main valve and
its piston 106 in fromt of the main valve
in the discharging port 80, on the front of
the piston 90 and on the rear of the projec-
tile. The actual pressures tending to open

the main valve will now be the chﬂ’erence in
gage pressure between that in the chamber 10
and that in the space to the rear of the pis-
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ton 106 multiplied by the difference in area
between the circle within and including the
main valve seat and the total circular area
of the piston 106 plus the gage pressure in
the rear of the piston 106 multiplied by the
circular area of the outside of the cylinder 72
or far in excess of that required to overcomse
the pressure of the spring 114. The main
valve therefore opens wide jumping back
from the port 82 discharging the entire con-
tents of the firing charge chamber 10 into
the gun barrel 28 behind the projectile.

The opening of the cap 154 to release the
air behind the auxiliary piston 9 is almost
instantaneously followed by the opening of
the valves 78 and 74 in rapid succession with
the consequent discharge of the gun. Injury
to the parts by the resulting shock is pre-
vented by the cushioning effect of the air
in the recoil checks between the rear end of
the cylinder 72 and the rear end of the cy-
lindrical extension 66, between the plunger
96 and the rear end of the member 72 and
between plunger 121 and the rear end of the
annular space 62. The arrangement of parts
is such that the air in these spaces is rapidly
raised to considerable pressure as it is con-
fined behind the respective plungers.

By releasing the air from behind the main
piston head into the barrel, the energy there-
in is utilized in discharging the gun and
the only portion of compressed air wasted is
the comparatively small amount between the
auxiliary piston 90 and release valve or cap
154. Also this preliminary released air
from the relatively small space behind the
main valve starts the projectile forward
overcoming its inertia more gradually than
would an initial direct full blast from the
firing charge chamber 10 thus permitting the
use of projectiles sensitive to shock which it
would be dangerous to discharge from other
weapons. A

The firing mechanism is reset by swing-
ing forward the yoke 164 to force the cap
154 into place, the latch 160 automatically
snapping over the lip 158. The parts there-
upon will assume the position shown in Fig.
3; the compressed air flows from the com-
pressed air reservoir through the housing
until the air in the firing chamber is at the
pressure for which reducing valve 122 is
set. It is to be understood that in firing the
gun, the yoke 164 is swung to release the cap
and immediately swung backward to force
the cap into closed position again. Action
of the parts under the force of the com-
pressed air being so rapid that it is unneces-
sary to leave the passage 638 open to the at-
mosphere any length of time, leakage of

compressed air from the reservoir past valve

148 1s therefore avoided.

"The firing charge chamber 10 is provided

with a gage 168, and is also provided with
a by-pass 180 to the adjacent end of the

reservoir, said by-pass having a hand-oper-
ated valve 182. By means ot this by-pass,
air may-be admitted directly from the res-
ervoir to the firing charge chamber or vice
versa.

In the modified form of firing valve
shown in Figs 8 and 9, a three-way valve
arrangement is provided. Passage 68 is
formed at its upper end into a tapered seat
183 in which is fitted a tapered valve head
184, having a passage 185 therethrough, one
end of which opens downwardly into the
passage 68, and the other end of which opens
laterally through the side of the valve head,
so as to register with the passage 69 or with
a discharge opening 186, according to the

position given to the valve head by means-

of itg stem 187 and handle 188, said valve
stema passing through a suitable retaining
plug 189, provided with a customary stuff-
mg box 190. A quick forward and reverse

turn of the valve handle to bring the pas-

sage 183 momentarily in communication
with the discharge cpening 186 will result
in a reduction of the pressure behind the
auxiliary piston 90 sufficient to discharge
the gun.

It is to be understood that my invention
is not limited to the specific embodiment
above set forth, but that to meet different
conditions of use and operation there may
be introduced such modifications, rearrange-
ments and substitutions of parts and. details
thereof as come within the scope of the ap-
pended claims.

What T claim as new is:— :

1. In a pneumatic gun, a barrel, means
for supplying compressed air thereto com-
prising a compressed air container, a main
valve between said container and said -bar-
rel, a piston in said container and carrying
said valve and adapted to hold said valve
closed when the air pressures on opposite
sides of said piston are balanced, said gun
being provided with a passage between said
barrel and one side of said piston, an aux-
iliary valve for closing said passage, said
auxiliary valve operable by reducing the
pressure in a portion of said container, and
means for redncing said pressure to open
said valve and thereby release the air from
one side of said piston and open said main
valve. :

9. In a pneumatic gun, a barrel, means
for supplying compressed air thereto com-
prising a compressed air container, a main
valve between said container and said bar-
rel, a piston in said container and carrying
said valve and adapted to hold said valve
closed when the air pressures on opposite
sides of said piston are balanced, said gun
being provided with a passage between said
barrel and one side of said piston, an aux-
iliary valve for closing said passage, said
auxiliary valve provided with an auxiliary
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piston and being adapted to be held closed
when the pressures on opposite sides of said
auxiliary piston head are balanced, and
means for unbalancing said pressures to
open said auxiliary valve and thereby re-
lease the air from said side of the main pis-
ton and open said main valve.

3. A pneumatic gun having in combina-
tion, a barrel, a firing charge chamber, a

‘compressed air reservoir, an intermediate

chamber having openings into said barrel,
said firing chamber and said reservoir, and
a piston in said intermediate chamber be-
tween the openings into said barrel and said
firing chamber and the opening into said
reservoir chamber, a valve controlled by
said piston for normally closing the 6pening
into the barrel; a check valve in said pis-
ton for admitting air from the reservoir to
the firing chamber, and means for reducing
the pressure on the side of the piston toward
said reservoir chamber to permit the com-
pressed air in the firing chamber to move
said piston to open the valve.

4. A pneumatic gun having in combina-
tion, a barrel, a firing charge chamber, a
compressed air reservoir, an intermediate
chamber having openings into said barrel,
said firing chamber and said reservoir, and
a Dpiston In said intermediate chamber be-
tween the openings into said barrel and said
firing chamber aund the opening into said

reservoir chamber, a valve controlled by

said piston for normally closing the open-
ing into the barrel, a check valve in said
piston for admitting air from the reservoir
to the firing chamber, means for reducing
the pressure on the side of the piston toward
said reservoir chamber tc permit the com-
pressed air in the firing chamber to move
said piston head o open the valve, said
means comprising a passage between said
side of the piston and the barrel of the gun,
and a valve in said passage. c

5. A pneumatic gun having in combina-
tion, a barrel, a firing charge chamber, a
compressed air reservolr, an intermediate
chamber having openings into said barrel,
said firing chamber and said reservoir, and
a piston in said intermediate chamber be-
iween the openings into said barrel and said
firing chamber and the opéning into said
reservoir chamber, a valve controlled by
said piston for normally clesing the open-
ing into the barrel, a check valve in said
piston for admitting air from the reservoir
fo the firing chamber, means for reducing
the pressure on the side of the piston toward
sald reservoir chamber to permit the com-
pressed alr in the firing chamber to move
zaid piston to open the valve, said means
comprising a passage between said side of
the piston and the barrel of the gun, and
a valve in said passage, said last named
valve normally held closed by the pressure
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of air from said reservoir, and means for
reducing said pressure to open said valve.

6. A pneumatic gun having a barrel, a
firing charge chamber and a compressed air
reservoir, means between the reservoir and
the firing charge chamber for normally au-
tomatically maintaining the air in said
chamber at a predetermined firing pressure,
manually controlled means for shutting off
communication between the reservoir and
the firing charge chamber and for establish-
ing communication between the firing charge
chamber and the barrel.

7. A pneumatic gun having a barrel, o
firing charge chamber and a compressed air
reservoir, means between the reservoir and
the firing charge chamber for normally au-
tomatically msaintaining the alr in said
chamber at a predetermined firing pressure,

- manually controlled means for shutting off

communication between the reservoir and
the firing charge chamber and for establish-
ing communication betwetn the firing charge
chamber and the barrel, said means includ-
ing a plurality of valves, and manually
operated means for causing the compressed
alr in said gun to operate said valves.

8. In a pneumatic gun, a barrel, means
for closing the inner end of the barrel, said
means comprising a main valve having a
passage therethrough, an auxiliary valve for
closing said passage, and pneumatic means
for opening said auxiliary valve and said
main valve in succession.

9. In a pneumatic gun, a barrel, a main
valve for closing the inner end of said barrel
and having a passage therethrough, means
for controlling said main valve comprising
an auxiliary valve in said passage, and pnen-
matic means for operating said auxiliary
valve. ' : ,

10. In combination in a paneumatic gun
provided with a firing chamber for receiv-
ing a firing charge of compressed air, a
barrel with which said chamber communi-
cates, a main valve between said chamber
and barrel, a housing for said valve, a pis-
ton in said housing, said main valve being
secured to said piston and movable there-
with, one side of said piston being subject
to the pressure of the air in the firing
chamber, means for supplying compressed

“air to the other side of the piston head, a

check valve for permitting a portion of said
compressed air to flow to the firing chamber
but preventing flow in the opposite direo-
tion, means for discharging compressed air
from said second main side of the piston
directly into the barrel, thereby reducing
the pressure on said second side of the pis-
ton and causing the piston head, under the
influence of the pressure in the firing cham-
ber, to open said main valve.

11. In combination in a pneumatic gun
provided with a firing chamber for receiving
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a firing charge of compressed air, a barrel
with-which said chamber communicates, a
main valve between said chamber and barrel,
a housing for said valve, a piston in said
housing, said main- valve being secured to
said piston head and movable therewith, one
side of said piston being subject to the pres-
sure of the in the firing chamber, means
for supplying compressed air to the other
side of the piston, and means for permitting
a portion of said compressed air to flow to
the firing chamber but preventing flow in
the opposite direction, automatic means for
limiting the pressure to which said firing
chamber is charged.

12. In combination in a pnewnatic gun
provided with a firing chamber for receiv-
ing a firing charge of compressed air, a
barrel with which said chamber communi-
cates, a main valve between said chamber
and barrel, a housing for said valve, a pis-
ton in said housing, said main valve being
secured to said piston and movable there-
with, one side of said piston being subject
to the pressure of the air in the firing cliaw-
ber, means for supplying compressed air
to the other side of the piston, means for
permitting a portion of said compressed air
to flow to the firing chamber but preventing
flow in the opposite direction, said main
valve having a passage therethrough coin-
municating with the barrel and with the
second main side of the piston, a pneumati-
cally controlled auxiliary valve for normally
closing said passage, manually operated
means for varying the air pressure control-
ling said auxiliary valve to open the same.

18. In a pneumatic gun, a barrel, a com-
pressed air container comprising a firing
charge chamber and a reservoir and a hol-
low housing opening into said barrel, said
firing charge chamber and compressed air
reservoir, a valve in said housing for closing
the opening into said barrel, a piston car-
ried by sald valve and interposed between

-
amr

said firing charge chamber and reservoir,.

said piston being provided with a check
valve for permitting air to flow there-
through to said firing chamber, a hollow
stem for said valve, said stem interposer be-
tween said piston and reservoir and having
one set of openings toward said reservoir,
and another set of openings toward the
space in said housing behind said piston,
said valve having & transverse passage
therethrough opening at opposite ends
into said barrel and said valve stem,
an - auxiliary valve in said hollow valve
stem for closing said passage; a stem for
said valve, an auxiliary piston fitting on
said auxiliary piston valve stem and adapt-
ed to slide between said sets of opening, to
open and close said auxiliary valve, and
having a check valve permitting compressed

b 4

air to pass through said hollow valve stem
from said reserveir to the space between
said main and auxiliary piston, and an ad-
justable automatic pressure regulating valve
between the hollow valve stem and the reser-

voir chamber, a manually controlled firing

ralve between the pressure regulating valve
and the hollow valve stem, whereby the pres-
sure on the adjacent side of the auxiiiary
piston may be reduced, thereby spusing said
auxiliary valve to be opened by the pressure
of the compressed air between said main and
auxiliary piston to discharge said air into
the barrel of the gun, thereby permitting
said main valve to be opened by the pres-
sure of the air in the firing chamber upon
the pisten, to discharge said air into the bar-
rel of the gun.

14, A pneumatic gun having a firing charge
chamber and a compressed air reservoir, a
pressure regulating valve between said cham-
ber and reservoir, and pneumatic means for
regulating the pressure at which said valve
operates.
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15. A pneumatic gun - having a firing -

charge chamber and a reservoir, a pressure-
regulating valve between said chamber and
reservoir, sald valve  comprising a dia-
phragm exposed at one side to the pressure
of the air in said firing chamber, and pneu-
matic means for regulating the pressure
on the other side of the diaphragm; compris-
ing a compressed air chamber communicat-
ing with said other side of the diaphragm,
and means for adjusting the pressure in said
last named chamber.

16. In combination, in a pneumatic gun,
a housing, a barrel opening into said hous-
ing and extending forwardly therefrom, a

pair of hollow cylinders extending forwardly

from said housing and opening thereinto at
their inner ends, one of said cylinders hav-
ing 4 transverse partition therein providing
a firing charge chamber at the inner end
of said chamber, the outer portion of said
cylinder opening into the other cylinder to
form a compressed air reservoir, and means
in sald housing for controlling the flow of
compressed air from the ressrvoir to the fir-
ing charge chamber and from said chamber
to said barrel: ,

17. Tn combination in a pneumatic gun, a
housing, a barrel opening into said housing
and extending forwardly therefrom, a pair
cf hollow cylinders extending forwardly
from said housing and opening thereinto
at their inner ends, one of said cylinders
having 'a transverse partition therein pro-
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viding a firing charge chamber at the inner

end of said chamber, the outer portion of
said cylinder opening into the other cylin-
der to form a compressed air reservoir, means
in said housing for controlling the flow of
compressed- air from the reservoir to the
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firing charge chamber and from said cham-
ber to said barrel, and means on said cylin-
der for slidably supporting the barrel.

18. In a preumatlic gun, a housing, com-
pressed air casings extending forwardly
from said housing, a barrel slidably carried
by said casings, said barrel comprising an
upper portion and a lower portion pivoted
thereto.

19. In a pneumatic gun, a housing com-
pressed air casings extending forwardly

from said housing, a barrel slidably carried
by said casings, said barrel comprising an
upper portion and .a lower portion pivoted
thereto, said housing containing mears to 15
control the discharge of air from said cas-
ings into sald barrel.

Signed at New York city; New York.

NELSON GOODYEAR.
Witness:
ABranm BBRNSTEIN.




