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ERWEST HUBBARD HAMILTON, OF KILGORE, TEXAS.
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593,083,

Specification of Letters Patent.

Patented May 30, 1911.

Application filed 3arch 24, 1910. . Serial No. 551,330,

To all whom 1% may concern:

Be it known that 1. Erwast H. Hanrwron,
a_citizen of the United States, residing at
Kilgore, in the county of Gregg and State
of Texns, have invented a new and nseful
Gas-Exploded Ordnance, of which the fol-
lowing 1s a specification. o

‘The invention relates to gas exploded ord-
nance. v

The object of the present invention is to
provide a simple and eflicient gas gun, which
will be powerful, smokeless and positive in
its operation, and adapted to reduce the ex-
pense and lessen the danger of fiving guns.

A further object of the invention is to
provide a gun of this character, which
after a projectile or shell has been placed
in the barrel of the gun. will be automatic
in operation. and equipped with mechanism
for supplving a charge of explosive aeriform
fiuid to the breech of the gun, and for com-
pressing such explosive and igniting the
charge after the same has been compressed.

With these and other objects in view, the
invention consists’ In the construction and
novel combination of parts hereinafter fully
described, illustrated in the accompanying
drawings. and pointed out iw the claims
hereto appended; it beirg understood: that
various changes in the form, proportion, size
and minor details of construetion, within
the scope of the claims. may be resorted to
without departing from the spirit or sacri-
ficing any of the advantages of the inven-
tion. '

In the drawings:—Figure 1 is a plan view
of the gas gun, constricted in accordance
with this invention. Fig. 2 is a side eleva-
tion of the same.» Fig. 3 is a similar view,
showing the other side of the gun. Fig. 4
Is 2 rvear elevation of the ga$ gun. Fig. 5
is a horizontal-sestional view. taken substan-
tially on the line 5—5 of Fig. 2. Fig. 6 is
a central longitudinal sectional view. Fig.
7 s a detail sidp view, partly in section,
Ulustrating the wechanism for opening and
closing the hinged door or closure of the
compression chpmber] Fig. 8 is a detail
transverse sectional view on the line 8—8
of Fig. 2. Fig. 9 is a similar view on thé
fine &—9 of Fig. 2. Tig. 10 it a detail hori-
zontal sectional view on the line 10—10 of
Fig. 6. TFig. 11 is a transverse sectional
view of the carbureter. Fig. 12 is u longi-

tudinal sectional view of the same. Tig. 13
is a reverse plan view of a portion of the
carbureter, illustrating the arrangement of
the opposite spray pipes or tubes. Fig. 14
is a detail perspective view of the recipro-
catory rack bar. Fig. 15 is a perspective
view of the hinged door or closure of the
compression chamber. TFig. 16 is a detail
sectional view on the line 16—16 of Tig. 5,
Hlustrating the constraction of the front

- guide of the longitudinual plunger actuating

ack bar. Fig. 17 is an enlarged detail
perspective view of the arm of the air valve.

Like numerals of reference designate cor-
responding parts in all the figures of the
drawings. .

In the embodiment of the invention illus-
trated in the accompanying drawings, 1
designates the barrel of the gun, which is
designed to be constructed of different cali-
bers. The barrel of the gun is provided at
the breech with a cylindrical compression
chamber 2, tapered at the front end to the
bore 8 of the barrel. and adapted to receive
a charge of explosive gas, which is com-
pressed by a main longitudinal piston 4 dnd
laterally reciprocatable auxiliary pistons 5.
The auxiliary pistons, which are designed
for use on large or heavy guns, may be dis-
Jpensed with on the smaller class of guns.
The bore 3 of the barrel of the gun is pro-
vided with a smooth projectile receiving
portion 6, and it is rifled therefrom to the
muzzle. A shell or projectile 7 is placed in
the barrel -of the gun, being introduced

¢ through an opening 8 at the fop of the com-

“pression chamber, and any suitable mecha-
nism of the ordinary construction may be
~employed for handling the projectile 7 to
place the same in the barrel of the guon.
The shell or projectile 7 is preferably pro-
vided at its rear end with a concavity 9 in
order to enable it to receive the full effect
of the force of the explosive, and it is pref-
erably equipped at its rear portion with one
or more bands 10 of soft metal, adapted to
form an air tight packing or fit to prevent
escape of the aeriform fluid while the same
is being compressed by the pistons. The
metallic band is of slightly greater diameter

than the body of the projectile, which has 165

to be farced into the smooth portion ¢ of
the bore. - . : ,
-The projectile is held in the bore of the.
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barrel during the compression stroke of the

istons 4 and 5 by means of a catch, which
in the present form of the invention, con-
gists of a pin 11, mounted in an opening 12
of the barrel and having an inner engaging
terminal 18, adapted to extend into the bore
of the barrel and engage the annular groove
14 of the projectile. The groove 14, which
extends sntirely around the projectile to%en-
able it to be engaged at any point, is lo-
cated in advance of the soft metal bands 10
and it forms a shonider, which engages with
the cateh for holding the shell or projectile
in position. The pin 11 is actuated in its
outward movement by a coiled spring 15,
bearing at itsinner end against a shoulder 16
of the barrel of the gun and having its
outer end engaging the pin. The locking
pin 11 is held in engagement with the groove
of the projectile by a lever 17, pivoted af an
intermediate point to' the barrel of the gun
by a pin 18, or other suitable means, and
hiaving one arm arranged to engage the lock-
ing pin. The locking pin is preferably pro-
vided at its outer end with an annular
groove 19 to receive the engaging arm of the
lever, and the latter, which may be of bell
crank form, has ite other end arranged in
the path of 2 tripping arm 20, which is timed
to relense the locking pin simultaneously

with the operation of the means for explod-

ing the compressed charge of gas. The en-
aging arm of the lever 17 preferably oper-

ates within o suitable keeper 21, but it may be

ounted in any other desired manner; and

instead of employing the means shown for
releasing the prejeciile, any other suitable
mechanism may be used for withdrawing the
jocking device from engagement with the
projectile. }
The main piston 4, which is cylindrical,
extends through a cylindrical opening 23 in
the venr wall of the eompression-chamber,
and it is eguipped with sunitablé packing

rings 24 to provide an aiy tight fit and pre-.

vent escape of the gas. The auxiliary com:
pression pistons 5 are preferably operated
in lgterally extending cylinders 25, located
at opposite sides of the compression cham-
her snd communicating ai their inner ends
' The laterally extending
pistons, which are provided with suitable
pucking rings 28, have concave inner ends

97, adapted o form s continuation of the

[2¢8

wall of the compression chamber and com:
piete the smwe at the inney ends of the cylin-
ders 925, when the auxiliavy pistens are ab
the limit of their inward movement. This
inward movement of the auxilisry pistons
is, completed before the front end of the
main longitudinally reciprocatable piston
has entirely moved past the auxiliczy pis-
fons, s that the latter canmot operate to
pocket any of the gas. The main piston,
which completes the compression of the

093,983

charge, is moved forwardly or inwardly to

a point beyond the opening 8 before the gun

is discharged, and g hinged door or closure.
98, which normally covers the said opening

8, is not subjected to any of the pressure 70
resulting from the discharge of the com-
_pressed gas. The door or closure 28, which
is connected at'its front edge with the barrel
by suitable hinges 29, is let into recesses in
the side walls of the compression chamber,
and it has an inner reduced depending por-
tion 30, which fits around the top of the
main piston and completes the cylindrical
wall of the compression chamber at the
epening 8. 'The depending portion 30 is
grooved longitudinally at 81 and it has seg-
mental recesses 32 at opposite sides of the
groove 81 to register with the laterally ex-
tending cylinders of the auxiliary pistons.
The hinged door or closure is provided at iis
edges with a suitable packing strip
adspted to prevent the escape of the gas
during the compression strolke of the pis-
tons. The rear wall of the opening & and
the rear edge of the hinged door or closure

" are beveled or inclined, as clearly shown in
Fig. 6 of the drawings, so that the packing
is compressed when the hinged door or clo-
.gure is forced to its seat. The hinged door or
glpsure is Jocked in its closed position by
opposite transversely disposed levers 34, pro-
vided at their outer ends with heads or en-
largements 35, which are pierced by pivots
86, ' The pivots 86 are mounted in suitable
bensing brackets 87, and the heads 35 have
outer engaging portions or fingers 38, which
extend through upper eyes or openings 39
of links 40. The links 40, which are located
at opposite sides of the compression cham-
ber, are provided at their lower ends with
eyes 41, which are linked into exteriorly
arranged eyes 42 of the side walls of the
compression chamber. The links may be
connected with the outer faces of the sids
walls of the compression chamber in any
suitable manner, and the inner arms of the
transverse locking levers 34 are engaged
with keepers 43, projecting from the upper
face of the hinged door or closure and pro-
vided with upper or outer engaging por-
tions, as clearly shown in Fig. 6 of the
drawings. ' ’ '
| When the hinged door or closure is un-
locked it may be conveniently opened and
closed by gearing comprising a vertically
mavable rack bar 44, operating in a vertieal
guide 45 and actuated by a pinion 46 of a
horizontal shaft 47. The vertical guide,
which is provided at opposite sides with
spaced parallel flanges, extends downwardly
from a bracket or attaching portion 48
which is suitably secured fo the ocuter facé
of one of the side walls of the compression’
chamber. The bracket is provided with
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47, and the latter is equupped .at its rear
end with a hand wheel 50. The upper end
of the vertical movable rack bar 44 is con-
nected by a link 51 with the hinged door or
closure, and when the gearing is operated to
raise the rack baz, the door or closure will
be opened. A reverse movement of the rack
bar operates to close the door 28. The link
51, which is inclined when the door 98 is
closed, is pivoted at its upper end to the
door at the contiguous side edge - thereof,
and its lower end is pivoted to the rack
bar 44, :
The barrel of the gun is provided at op-
posite sides with trunnions 52, journaled in
snitable bearings 53 of pedestals or sup-
ports 54, vising from a fixed front section 55
of a platform having a hinged rear section
56 The platforn is designed to constitute
whion of a suitable mount or carriage,
b iay be of any preferred construction
and which in practice will be adjusted in

the ordinary manuer for aiming the gun.’

The hinged rear section of the platiorm

» permits 2 fine adjustment of the gun should

the prelimihary sighting be found to- be
slightly defective, and in order to obviate
an entire resighting or adjustment, the gun
y e filied vertically by means of an in-

vlined shaft 87, extending dowawardly and

at one of the side walls of the
compression chamber and having a threaded
portion 58, extending through and engaging
a threaded opening 59 of a nut 60. The nut
60 is in the form of a lug and is provided
with curved attaching zrms 61, secured to
he adjacent laterally extending . cylinder,
as clearly illustrated 1n Fig. 2 of the draw-
ings. The upper end of the inclined shaft
o7 is equipped with a hand wheel 62, and

its lower end is provided with a head 63, .

secured m a sos
plate 66, or
Hangs 65 ¢
pedestals or s
Tormed inte:
between the
or serew 57
the buse or platfo
tion. which por
il )

et 64 of a flange 65 by a
other suitable means. The
; Hy-from one of .the

"The connection
the inclined shaft
front, fized section of
forms a swivel connec-
rotary movement of
and & lmited oscilla-
same o conform to

TV D1oven
fhie tifting o
rel of the g

il apyer ol
warled by ol

1
av

v extending arm or upright
gitudinally reciprocatory
eoentl the gun bavrel
de 62 and in a
he rack bar 68 is pro-
T, - ryh M M
tez with longitudinal
;and the rear and front

S v fia , R
veceive the flanges 71,

and is preferably -

¢ provided at opposite |

| whereby the rack bar is interdocked with the
guides. The rear guide is fixed to the
hinged rear scetion of the hase or platform,
and- the front guide 70 is provided with
horizontally projecting pivots 72, operating
in vertical ways 73 of vertieal guides 74.
This construction permits a limited vertical
movement of the front guide with relation
to the base.

The rack bar 68 is provided at its upper
edge or face with teeth 73, extending from
the front end of the rack bar to a point in-
termediate of the ends thereof, and meshing
with a motor actuated pinion 76, adapted to
communieate motion to the rack bar for
reciprocating the pistons. The pinion® 76
is mounted on the shaft of a motor 702,
which may be electrical or any other desired
construction, and the said motor 76> is Ling
froni the barrel of the gun in order not to
interfere with the limited up and down
movement of the adjustment of the gun
through the shaft or screw 57. The rack
bar is provided at opposite sides at an inter-
mediate point with teeth 77, which wesh
with horizontally disposed gear wheels 78
for simultaneously rotating the same to ac-
tuate the auxiliary pistons, which are moved
in opposite directions.. The gear wheels 78,
which are located at opposite sides of the
rack bar, are mounted on vertical stub shafts
79 and are provided with radial arms 80,
projecting. beyond the speripheries of the

with vertical arms or uprights 82 of trans-
versely . disposed slides 83." The slides 83,
which are provided with boettom flanges 84,
reciprocate in grooved guides 85, which are
mounted upon the rear section of the base
or platform, and which in practice may be
suiliciently loose to permit a limited upward
and downward movement of the transverse
slides so as not to interfere with the slight
adjustment of the gun by means of the
screw 57,

‘nected with the outer ends of the late -ally
movable auxiliary

taneously moved inwardly and ocutwardly.
When the rack bar is moved rearwardly,

gas is admitted at this time to the compres-
sion chamber under pressure, both the pres-
‘sure and the suction created through the

to charge the compression chamber +ith
gas.  When the rack bar 68 moves for-
wardly, the pistons are moved inwardly,
the inward movement of the lateral or aux-

ends are brought in flush welation with the
inner faces of the side walls of the com-
pression chambey. The side teeth 77 of the
rack bar then disengage themselves from
Cand move’ forwdrdly beyond the horizontal

gear wheels and connected by a pitman 81

The - vertical arms or uprights are con-

pistons, which are simul-

the pistons are moved outwardly, and tlie ,
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iliary pistons continuing until their inper 125




s& go that the main longitu-
])1%0!‘ ay be advanced bej Jond the
Ny eﬂ:Lanmv cylinders ang the front

11115:5 1 edge of 1 ﬂP} ‘door or closure. 28 to
rej eve such parts of the pressure produced
by the dis 'Larﬁre of the gas. The rearward
movement . of the vack bar refngages the
side teeth 77 with the horizonial gesrs 78,
and a simultaneous cutward inovement of
the pistons is effected )
J‘Ur gun 15 equipped ab the breech with
abtmp loclking devices, preferably
: of vertical pins 86,
suitable openings

15 clear the vertical
adapted to drop into engagersent with the
rear end 85 of the main piston, when the
latter reaches the Iimit of ifs inward or
forward movement. ‘The main or auxiliary
,uklmu which con : o breech block, i
thereby secavely locked against oubward or
hau\wa},d mowumuut. The gravity locking
- pins 86, which relieve the gearing ‘of straim,
pierce the top wall Jof “the compression
chamber, and the bottom wall is provided
with a recess 88* {o receive the upright or
o‘t to permit the piston to, move in-
a sullicient m tance to carry its rear
ond the gravity acting lecking pins,
Any other suitable m(ams however, may be
urpiowd for locking the main pi%t(m
m:t out v"m or. rearward movement
% exploded: The locking
other sui‘f;able

ot

‘.(_:B_L?‘,V y

87 and \p‘lwd apart %o

L arm
wardiy

30

ping 86 may be ra 7
ieans to release the main piston.
Phe bottom swall of the compression
nbor is i,z'(;vided with a transverse pas-

89, extending from
oo*nprm:eimx chamber to a point below the
center of the front pm"u‘ian of the saine,
and communicaling with the compression
chambey 1';1011011 an upright bLanr‘h having

35

SO

[eH1944

4 valve seat 90, closed durmw the compres-
sion. c‘{r'oi'o m‘? the pistons 4 and 4§ by a
48 dw 91, which is opened sulomati-

1ans hereinaiter described fo
to enter the compression

gasole ne or other hydrocarbon.

‘m, mm)}o\/f wl for producing an explo-

gexriform v}md, but the gun may be

, ith an elxploxw e gas of any other

suitable character. In the form of the in-
i

vention illustrated in the accompanying

5, o carbuyeter is f-(mnec)ted by a
p}pe 5Te with the pas;s*age - The car-
bureter comprises in its cons wmod a4 hori-
7oumly isposed shell or -Vasmfr 92, pro-

vided w‘*h tapered ena nulhom 83 and 94

80 and 103 ming an interior mnmg chamber
5. The a}m‘od end portion $8 is con-.
nected by a suifable pipe 96 with an air
tank 9 "” éw supplying & current of ‘u;" un-

. ire 1o é,iw mmvng i}&l“:ﬂ) wf th

mounted in {

arm or uprlg‘lf 67, and

one side of the.

= ‘ 502,083

the cakbureter by means of horizontal par-
titions 98 and 99, located at different eleva-
tions and terminated successively short of
each other, as clearly illustrated in Fig. 12
of the drawings. In Fig. 12 of the draw-

ings 1 have' itlustrated two horizontal par-
titions in addition to the bottom of the

mvxmg chamber. The horizontal partition
38 terminates short of one end of the bot-
tom, and the other horizontal partition 99
terminates short of one end of the parti-
tion 98. The gasolene from a superimposed
tank 100 is sprayed inte the mixing ¢ham-
ber by means of a plurality of pipes 141,
havmg % fine bore or passage. The &iﬂ'av
pipes or tubes 101, which are bent into ap-
mommate!v - shape, have their outer s sides

or limbs cnn%ted with a spreader 102,
and the inner sides or limbs of the bm)es
plerce the hottom of the mixing chambey.

The tubes having their discharge e'nds 108

iying beyond the partitions 98 and 99 fer-
minate a short distance above the boftum of
the mixing chamber and spray the gasolene
%,hereon. 'Enose pipes or tubes having their

discharge ends 104 lying beyond the parti-
tion 99 and between the same and the dis-
charge ends 103 pierce the horizontal paz-
tition 98 and spray gasclene thereon. The
discharge nozzles 105 of the other tubes are
those arranged between the - discharge
nozzles . 104, and the front tapered portion
93 of the shell or casing and they pierce the
par*iﬁon 99. The compr ed air from the
tank 97 commingles with the gasclene as it
is sprayed from “the tabus or pipes 101, and
the partzcu]a arrangement of the latter in
connection with the horizontal partitions

of the mixing chamber secures a uniform
and thorough mixing of the air and
asclene.

The spreader 102 consists of & horizontally
di sposec’i transversely tapered casing, mount-
ed upon the shell or casing of the mixing
chamber and having the central portion 106
of its hottom arcned forming side grooves
or gutters 107 and adapted to cause the gaso-

lene delivered to the spreadﬂ?' to run to each

side of the same. The outer sides or limbs

of the tubes 101, pierce the bottom of the

spreader at the side grooves or guiters 107,
and the gasolene is accuratel ly dchvered to
the spreadur by means of a measuring valve,
composed of inner and outer vert ical tubes
108 and 109, extending from the bottom of
the swr@acier through “the- top thereof and
”T"Oﬁg}l ‘the g upevnnpo sed frt‘solene tank or
reservoir 100, The gasolene tanlr or reser-
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voir 100 is mounted on suitable sapporis |

11.0, a7 f‘ngpd at the zul(i%l,fn the spreader
and zwmc‘qei w the saie and 1o the shell or
o8 The sup-
pw:q. ‘10 are iﬁ’(‘ﬁﬂ ed at the top ) with trans-
z'érsa‘zj curved flanged seats 111 on which

T vaservolr 100 is suitably secured.
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The tank or reservoir is preferably cylin-
drical, as shown, and is provided with a
suitable filling orifice 112, normally closed
by a screw p].'u or cap 113. The outer tube
ed, is provided with upper
and lower openings 114 and 115.° The inner
tube 108, which .constitutes the movable
member of the valve, is provided with up-
per and lower openings 116 and 117, adapted

‘to register alternately with the -openings

114 and 115. The inner tube 108 is provided
at its upper end with a herizontally project-
ing L-shaped arm 118, and is normally held
open to the.tank or reservoir and closed to
the spreader by a spring 119, connected at

-one end to the operating arm 118 and at the

other end to the body portion of a guide 120,
having a horizontal slot 121 in which the

- arm.118 operates. When thé movable mem-

20

ber of the valve 1;; partially rotated by the
means hereinafter desoribed, the UpREr open-

“ing 118 of the ‘tnnék tube iz carried away

- irom the upper opening of the guter tube,

and the valve is thereby closed to the tank
or reservoir. This movement alse’ carries
the lower opening 117 to and places it in
register with the lower opening 115 of the
outer tube, and thereby opens the measuring
valve to the spreader, and a predetermined
quantity of gesolene is delivered to the car-
bureter. The gasolene delivered by the

“valve to the spreader flows downward to

eacly side of the raised or arched bottom and

s delivered by the side grooves or gutters

fo the spray tubes. ‘ .
" "The pipe 96 connecting the air tank with
the carburetsr is equipped with a valve 122,

having a horizontally swinging arm 123, op-".

“erating in a slot 124 of o guide 125 and

connected with a spring 126, which normally
maintains the valve in its closed position.
The spring is connected at one end to the
arm 123 and at its other end to the body
portion of the guide 125. The guides 120

5 and 125 are sultably secured to the front

section 55 of the base or platform, but the
arms of the gasolene and air controlling
valves may be guided in any other suitable
manner. The air tank 97 is equipped with
2 suitable pressure gage 127, and is connect-
ed by-a pipe 128 with an air pump or com-
pressor %not shown). It is also provided
at the bottom with a drain cock 129 by

-means of which any pressure may be re-

duced, if desired.

The gasolene and air wvalves are simul-
taneously operated in their opening move-
ment by horizontal longitudinally disposed

~ rods 130 and 181, located at opposite sides

60

85

of the gun and connected with the arm or
upright 67 of the rack bar 68. The rear
ends. of the operating rods 180 and 181 are
bent at right angles and extend to the arm
or upright 67. The gasolene valve operating
rod, fvhich is mounted in front and rear

guides 132 and 138, is located at the upper
portion of the gun, and the connecting arm
134 inclines downwardly and inwardly, as
ciearly shown in Fig. 4 of
The L.-shaped arm 118 consists of an upper
horizontal portion and a depending vertical
portion, which is engaged at its lower end

by the rod 180. The front engaging end

135 of the operating rod 180 is enlarged to
form a head, which is beveled at the front
and provided at the back with a shoulder.
The beveled engaging head or portion of the
rod 130 is adapted to pass the arm 118, the
parts being sufficiently loose to permit the
front end of the operating rod to spring into
engagement with the arm 118 after it has
passed the same, whereby when the operat-
ing rod moves rearwardly, it will carry the
arm 118 with it and open the measuring
valve and permit the gasolene contained

-within the same to flow Into the carbureter,

The operating rod 130 in its rearward move-
ment passes and releases the arm 118, which
is automatically closed by the spring 119,
The air valve operating rod 131 is pro-
vided at its front engaging end with an en-
largement or head 136, and the arm 193 is
provided at its engaging end with an in-
clined upper face 187 and a beveled or in-
clined corner face 138. The inclined upper
face 187 extends downwardly and rear-
wardly, and is arranged in the path of the
engaging end of the operating rod 131, and
the head or engaging portion 136 slides up
the inclined face 137 and drops in front of
the operating arm, whereby the latter is en-
gaged and is moved rearwardly by the rod
131 in the backward reciprocation thereof.

\ The beveled or inclined corner face 138 per-

mits the disengagement of the operating
rod from the arm of the air valve at the
proper time. The rod 181 operates in a suit-
able guide 189 which supports the front por-
tion of the said rod 131 and maintains the
same in proper position for engaging the
arm of the air valve,

The valve 91, which is vertically movable,
is provided with a depending valve stem
140, extending through the bottom of the
compression chamber and receiving a coiled

spring 141, interposed between the lower:

face Qf the bottom of the compression cham-
ber and a pin 142, br other suitable means
carried by the valve stem. The spring is
adapted to close the valve 91 automatically,
and the lower end of the stem is arranged in
the path of an operating block or member,
143, carried by the rack bar and extending
longitudinally of the same and having an in-
clined upper face, adapted to engage and
lift the valve stem toc open the valve 91.
The valve operating block or member is ta-
pered vertically and.horizontally, the ver-
tical taper forming the ineclined upper face,
which'extends downwardly and rearwardly,

the drawings.
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and the transverse taper providing am an-'
gularly disposed side face i44. When the
rack bar moves rearwardly, the valve oper-
ating block or member 143 moves beneath
the valve stem 140 and opens the valve 141,
and when it passes the valve stem the valve
is closed by the spring 141, which carries the
lower end of the valve stem downward be-
low the plane of the upper ¢nd of the in-
clined face of the block or member 143, and
when the raclkk bar moves forward on the
compression stroke of the pistons, the lower
end of the valve stem engages the angularly
disposed side face of the actuating block or
member 143, and moves the same laterally,
whereby the block or member 143 in the for-
ward movement of the rack bar is permitted
to pass the valve without opening the same.
The block or member is pivoted near its
front end upon a support 145 by a pin 146,
and it is maintained in proper position for
engaging the stem 140 of the valve 91 by a
spring 147. The support consists of a hori-
zontal plate, provided at the front portion
with a flange 148, to which one end of the
spring 147 is sccured. The free end of the
spring bears against the adjacent side of the
block or member 143 in rear of the pivot 146

and urges the block or member laterally,.

such laferal movement being limited by a
stap 149, projecting upward from the sup-
port 145 and operating in a recess 150 of the
block or member 148.  The gasolene and air
valves and the inlet valve of the compression
chamber of the gun ave simultaneously
opened during the rearward movement of
the rack bar, and the inlet valve is main-
tained in such open position wntil the pis-
tons reach the limit of their outward wmove-
ment, when it is automatically closed to con-
fine the carbureted air within the compres-
sion chamber.

The gun is fired hy the cloging of the cirs
cuit in which the spark plog 22 Is placed.
The spark plug, which is mownted in a (rans-
verse opening 151 in one of the walls of the
compression chamber, is equipped with
space d terminals 152, and when the circuitis
closed a - current of suflicient strength is
passed throngh the spark plug to jump the
space between the terminals 152 aud thereby
prodhuce a spark for igniting the compressed
gas within the gun for firing the tatter. In-
stead of using a spavk plug, the charge way
be exploded electrically by means of a cap ov
eartridge, or any other siitable means.

The wires 183 and 151, which are con-
nected with a dynamo or other suitable
source of supply of eleetrieal energy. extend
to npper and lower spaced contact points or
{erminals 155 and 136, wonnted tua suttable
support 157 and arranged in the path of a
firing or contact rod 158, extending Tongi-
tidinally of the gun and conneeted ab its
rear end by a transverse portion 159 with the

203,098

.upright' arniﬁ? of the rack bar 68. The

contact or firing rod 158 is supportfed ina’

guide 160, mounted. on the adjacent trans-

verse cylinder 25, and adapted to maintain .

the rod in alinement with the spaced ter-
minals 155 and 156. The spaced terminals
1E5
199
binding serews or posts, and the front end

161 of the vod 158 1s flattened and is adapt-

ed to extend between and contact with the
terminals 155 and 156 for closing the eir-
cult. With this equipment the firing of the
gun is automatic aiter a shell or projectile
fias been placed in the barrel; the operation
heing confrolled by the motor for actuating
the rack bar. Instead of firing the gun auto-
matically, a suitable switch or push bution
{not shown) may be employed for closing
the spark plug circuit from any convenient
point. The trigping arm 20 is adjustably
mounted on the gasolene valve operating rod
130, and is arranged to effect a complete re-
lease of the locking pin at the instant the
contact is made between the spacéd termi-
nals or contact peints 155 and 156. Adfter
firing « projectide the main piston is re-
leased and 15 moved outwardly or .rear-
wardly, the operating rods 130 and 131 being
held away from the arms of the valves 108
and 122 by hand or any other sunitable
means,.so that the said valves will not open
during such rearward movewent. The door
at the compression chamber of the gun is
then opened and & projectile is introduced
into the barrel of L gun, after which the
main piston is moved forwardly to the linit
of its inward movement. The door of the
compression chamber is then cinsed and the
gun is ready for automatic operation in the
manner herctofore explained.

A gas meter 162 of any preferred con-
strietion s designed to be connected with
the pipe 91* for registering the amount of
gas passing into the compression chamber
of the valve. The gun 1s equipped with
suitable oil cups 163 and 164, mounted on
the hinged door or closure aud on the later-
ally extending cylinders aud adapted to
lubricate the main and auxiliavy pistons.

IHaving thus fully deseribed my  inven-
tion, what T elaim as new and desire {o se-
ciive by Letters Patent, is:—

1. In a gas gun, the combination with a
barrel, of means for holding a projectile in
the bore of the barrel, means for supplying
the barrel with a charge of explosive aert-
form fluid, mechanism ovable within the
hore of the barrel for compressing the
charge between it and the projectile, and
means for exploding the charge.

2. In a gas gun, the combination with a
barrel, of means for holding a projectile in
the bore of the barrel, means for supplying
the barrel with a charge of explosive aeri-
form fluid, a piston operating within the

and 156 are preferably in the form of -
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bore of the barrel and arranged to compress
the charge between it and the said projec-
tile, and means for exploding the charge.
3. In a gas gun, the combination with a
barrel, of means for holding a projectile in
the bore of the barrel, neans for supplying
the barrel with a charge of explosive aeri

“form fluid, a plurality of pistons arranged

to compréss the charge, one of the pistons
being reciprocatable within the bore of the
barrel in rear of the projectile. :

4. In a gas gun, the combination with a
barrel, of means for holding a projectile
within the bore of the barrel, means foy
supplying the barrel with a charge of neri-
form fluid, and a plurality of pistons ar-
ranged to compress the charge and simulta-
neously operating in ansular relation, one
of the pistons being reciprocatable in the
bore of the barrel in rear of the projectile.

5. In a gas gun, the combination with a
barrel, of means for holding a projectile
within the bore of the barrel, means for sup-
plying the barrel with a charge of explosive
aeriform fluid, and a plurality of pistons

-arranged to simultancously compress the

charge and having differential strokes, one
of sa1d pistons operating in the hore of the
barrel in rear of the projectile. :

6. In a gas gun, the combination with a
barrel, of means for holding a projectile
within the barrel, means for supplying the
burre! with a charge of explosive aeriform
fluid and a plurality of pistons mounted on
and carried by the barrel and arranged {o
simaltaneously compress the charge and
disposed in angular relation and having dii-
ferential strokes, one of the pistons operat-

ing in the bore of the barrel in-veaz 6f.the -

projectile and movable toward the game.

7. Ina gas gun, the combination with a bar-
rel, means for supplying the same with a
charge of explosive neriform fluid; of a
plurality of pistons disposed in angular re-

lation and having differential strokes for

compressing the charge, one of the pistons

-being movable past the other.

8. In a gas gun, the combination with.a
barrel, and means for supplying the same
with a charge of explosive aeriform fluid,
of a pair of pistons arranged to cOMpress
the charge and disposed‘in angular velation
and having differential strokes, one of the
pistons being movable past the other, and
the lattef being . disposed in flush relation
with the former during such movement.

9. In a gas gun, the combiration with a
barrel, and meens for supplying the same
with a charge of explosive gas, of a recipro-
catory piston movable inwardly to compress
the charge, a device for locking the piston

- against outward movement, and means for
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exploding the charge,
10. In a gas gun, the combination with a
barrel, and means for supplying the same

with a charge of explosive gas, of a piston
reciprocatable longitudinally of the barvel
and movable inwardly to compress the
charge and forming a breech block, an auto-
matic device arranged to lock the piston at
the limit of its inward movement, and means
for exploding the charge.

11. In a gas gun, the combination with &
barrel, and means for supplying the same
with a charge of explosive gas, of 2 piston
movable inwardly with respect to the bur-
rel to compress-the charge, and a gravity
acting locking device located above the pis-
ton and arranged to engage the same at the
limit of its inward movement to lock the
piston against outward movement when the
charge is.exploded, and means for exploding
the charge: -

12. In a gas gun, fhe combination with a

‘barrel, and means for supplying the same

with a charge of explosive gas, of a pisten
movable inwardly to compress the charge,
a pair of spaced locking pins located ahove
and arranged to drop in rear of the piston
to lock the same against ontward movement,
and means connected with the piston and
operating in the space between the locking
pins for moving the piston inwardly and
outwardly. .

“13. In a gas gun, the combination with a
barrel, and means for supplying the same
with a charge of explosive gas, of mecha-

nism for compressing the charge, a pro-
“jectile having an annular groove, and a

locking device carried hy. the barrel and

arranged to engage with the groove for .

holding the projectile in place while ihe
charge is being conipressed. .

- 14, In a gas gun, the combination of &
barrel having means for detachably holding
a projectile within its-bore in spaced relation
with the inner end of the barrel, means for
supplying a charge of aeriform explosive

fluid to the space between the projectile .

and the inner end of the barrel, aud means
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movable in rear of the projectile in the said

space between the samne and the inner end
of the barrel to compress the charge,
" 15. In a guas gun, the combination with a
basrel, of means for holding a projeciile
within the bore of the barrel spaced rela-
tion with the inner end thereof and inclad-
Ing a soft metal band arranged to be com-
pressed within theBore to form an air tight
connection, means for supplying & charge of
explosive gas to the barrel, and mechanism
movable in the bore of the barrel within the
sald space for compressing the charge.
16. In a gas gun, the combination with a
barrel, and means for supplying the same
with a charge of explosive gas, of a pro-
jectile provided with an annular groove and
having a soft metal band arranged in rear

| of the groove and adapted to be compressed

within the barrel to form an sir tight con-
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nection, mechanism for compressing the
charge, and a locking device carried by the
barrel and engaging the groove for holding
the projectile against ontward movement
while the chavge 13 being comprassed.

17. In a gas gun, the combination with a
Jharrel, and weans for supplying the same
with a charge of explosive gas, of n pro-

jectile, mechanism for compressing the
charge within a barvel, a iocking device for
holding the projectile against outward

movement while the chavge is being com-
pressed, and means for simultaneously ex-
ploding the charge and releasing the shell.

18, Tn # gas gun, the combination with &
harrel, and means for supplying the same
with a charge of explosive gas, of mecha-
nism for compressing the charge, 2 locking
pin carvied by the harrel and novable in-
wardly and ontwardly and engaging the
shell to hold the saime against outward
movement swhile the charge is being cou
pressed, rocans for exploding the chirge and
for simunltaneously moving the pin_ out-
wardly to release the projectile.

19, Tn. a2 gas gun, the combination of a

barrel provided with a compression champer |

and having an opening
therewith, &

communicaiing
closure for thé said opening,
means for supplying a charge of explosive
gas to -the compression chamber, and a pis-
ton operating 1 the seid chamber to com-
press the charge. '

20. In a gas gun, the combination of 2
barrel provided with a compression chamber
and having sn  opening commmunicating
therewith, a closure for the said opening,
means for supplying a charge of explosive
gas to the compression chamber, and a pis-
ton operating in the said chamber to com-
press the charge and movable inwardiy to a
point beyond the opening and the said clo-
cure to relieve the same of pressure incident

s

to the discharge of the gun. ,
91. Tn a gas gun, the combination of &
barrel provided with a compression cham-
ber and having an opening communicating
therewith, & closure for the said opening,
means for supplying a charge of -explosive
aas to the compression chamber, a piston
operating in the said chamber to compress
the charge and movable inv rardly to a point
bevond the opening and the said closure o
voliove the same of pressure incident to.the
discharge of the gun, and means for lock-
ing the piston against outward movement.
90, Tn a gas gun, the combination of a’
harrel provided at the breech with a com-
pression chamber and having an opening
communicating therewith fo permit a shell
or projectile to be placed in the barrel, a
door for closing the said opening, a recipro-
wtory piston operating in the compression
chamber and through the rear end of the

995,088

syrel and movable inwardly to compress
b -charge, and means connected with the
te

end of the piston for operating the
same. :
’ Za

23. In o gas §
barrel having & compression chamber, means
for sapplying "the barrel with a charge of
explosive gas, and & reciprocatory piston
operating through the rear end of the bare-
vel and movable inwardly {6 compress the

i

assist in drawing the charge into the com-
pression chamber.

924, Tn a gas gun, the combination of a
harrel having a compression chamber and

provided with sn opening for the introdue-

tiom of a shell or projectile, mechanism for
compressing o charge of gas o hin ©he

_chamber, a hinged closure for the said open-

ing, a loaking lever unted on the closure,
a Link connected cxteriorly with the bavrel
and engaged by the outer end of the lever,
and 2 keeper mounted on the closure for en-
gaging the inper portion of the jever.

95 In a gas gun, the combination of 2
barrel having a compression chamber and
provided with an opening, mechunism for
compressing a charge of gas
vel, a closure for the anid opening, opposite
transverse locking levers pivotally-mounted
on the closure and having onter engaging
yortions, links engaging with the outer ends
N2 the lovers and connected with the barvel,
and keepers mounted on the closure and ar-

i

of the locking levers.

96, In » gas gun, the combination of

Qa
barrel having a compression chamber and
provided with an opening, mechanism for
compressing a charge of gas within #
chamber, a hinged closure for the said opens
ing, and means for operating the closure
including o rack bar, gearing fov reciprocats
ing the rack har, sl n i
the rack bar with the closuce.

P27 Tn a gas gun, the combination of a
barre! having & compression chamber and
provided with an opening, mechanism for

HE

chamber, a hinged closure for the gald open-
ing, and means for opera ting the closure in-
cludiag a rack bar, gearing fon ve siprocating
the rack bar, and a link pivotally connected
with, the rack bar and with the closure.

08 Tn a gas gun, the combination of a
harrel having an opening, a hinged closnre
for the same. a vortieally movable rack bar,
an inehined link pivotally ¢onnected wilh
the rack bar and with the closure, and a
horizontal shatt having operating means,
and a pinion carried by the shaft and mesh-
ing with the rack bar o

29, In 5 gun, the combination of &
Jarrel ¢ the top with an opening,

oun, the combination of a

charge and outwardiy to create s suction to

within the bar--

rariged to be engaged by the inner portions
100

vl mbank for connecting’

comproessing a charge of eas within the
fad bl ™ «
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‘barrel and provided wwith
‘tical reciprocatable rack bar operating in the

953,088

a vertical guide arranged at one side of the
bearings, a ver-

said gnide, a horizontal shaft journaled in
the said bearings and having a pinion mesh-
ing with the rack bar, and means for con-
necting the rack bar with the hinged clo-

-gure.

30. In a gas gun, the combination-of a
barrel having a compression chamber: and

provided with an auxiliary cylinder com-

muhicating with the commpression chamber
o 3

“a main piston operable in the compression

i5

chamber to compress a charge of explosive
gas. an auxiliary piston codperating with
the main piston, and gearing for actuating

the said pistons.

" barrel having
provided with an auxiliary cylinder com-

[
ot

40"

45

310 In o gas gun, the combination of a

a compregsion chamber and

municating with the compression chamber,
a main piston operating in the compression
chamber, an auxiliary piston opersting in
the cylinder, and gearing for simultane-
ously moving the pistons inwardly and out-

175 )
wardly.

32, In a gns gun, the combination of a

barrel having a compression chamber and
provided with an auxiliary cylinder com-
municating therewith, g
ating in the compression chamber, an aux-
iliary piston operating in the cylinder, and
gearing moving the pistons inwardly
and. outwardly, said gearing including
means for stepping the inward movement
of the auxiliary piston and for advancing
the main piston beyond the auxiliary piston.
.33, In a gas gun, the combination of a
barrel having a compression chamber pro-
vided with a cylinder communicating there-
with, & main piston operating in the com-
pression chamber, an auxiliary piston oper-
ating in the auxiliary cylinder and arranged
in flush relation with the inner wall of the
compression chamber and completing the
said inner wall when at the limit of ifs in-
ward movement, said main piston being
movable inwurdly to a peint beyond the
auxiliary piston and constituting u breech
bloek and adapted to relieve th auxiliary
piston of pressure when a charge is ex-

.
or

- ploded.
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34 In a gas gun, the combination of a
barrel having w compression chamber, a
piston movable inwardly and outwardly in
the said chamber to compress a charge of
explosive gas. a rack bar connected with the
piston for reciprocating the same, and a mo-

tor operated gear for actuating the rack bar. .

35. In a gas gun, the combination of a
! = i3 ?
barrel having a compression chamber, o loun-

gitudinal piston movable inwardly and -

outwardly in the said chamber to compress ¢
charge of explosive aeriform fluid, a rack

main piston oper- -

bar located beneath the barrel and. connect-
ed” with the rear end of the piston, and
means for actuating the rack bar.

36. In a gas gun, the combination of a
barrel having.a compression chamber and
provided with a laterally extending cylinder
communieating with the compression cham-

@.
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ber, a main longitudinal piston operating .

In the compression chamber, a laterally mov-
able auxiliary piston operating in the cyl-
inder, a longitudinal rack bar located be-
neath the barrel and connected with the
main piston, and gearing meshing with the
rack bar for actuating the auxiliary piston.

37. In a gas gun, the combination of a
barrel having a compression chamber and
provided with a laterally extending cylin-
der communicating with the compression
chamber, 2 main longitudinal piston oper-
ating in the compression chamber, a later-
ally- movable auxiliary piston operating in
the eylinder, a longitudinal rack bar located
beneath the barrel and connected with the
main piston, a gear meshing with the rack
bar, and means for communicating motion
from the gear to the auxiliary piston.

38. In a gas gun, the combination of a
batrel having a compression . chamber and
provided with a-laterally extending cylin-

der communicating with the eompression

chiamber, a main longitudinal piston oper-
ating in the compression chamber, a later-
ally movable auxiliary piston operating in
the cylinder, a longitudinal rack bar located
beneath the barrel and comnected with the
main piston, a slide carrying the auxiliary
piston, a gear meshing with the rack bar
and a- pitinan pivoted to the slide and ec-
centrically connected with the gear. .

38. In'a gas gun, the combination of a
barrel having a compression chamber and
provided with a laterally extending cylinder
communicating with the compression cham-
ber, a mdin longitudinal piston operating
in the compression chamber, a laterally mov-
able auxiliary piston operating in the cylin-
der, a longitudinal rack bar located beneath
the barrel and connected with the main
piston, a slide having an arm comecied with
the auxiliary piston, & gear meshing with
the rack bar, and means for communicating

‘motion from the gear to the slide.

40. In a pgas gun, the combination of a
barrel having a compression chamher and
provided with a laterally extending cylin-
der cqoinmunicating with the compression
chamb.r, a 1pain longitudinal piston operat-
ing in the compression chamber, a Jaterally
movable auxiliary pistqn operating in the
eylinder, a longitudinal racle bar located be-
neath the barrvel and conmected with the
main piston, & transverse guide, a slide re-
ciprocating in the guide and connected with
the alxiliavy piston, a gear meshing with
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. the rack bar, and a pitman connecting the

10

gear with the slide.

41. In a gas gun, the combination of a

‘barrel having a com ression_chamber, later<
- ally extending  cy

inders ~communicating:
with the compression chamber, a main lon-
gitudinal piston operating in the compres-
sion chamber, ‘a pair of laterally movable
pistons operating in the said cylinders, a
rack bar located beneath the barrel and con-
nected with the main piston, a motor actu-

_ated gear meshing with the rack bar-for re-

20

ciprocating the same, and gearing for com-
municating motion from the rack bar to the
auxiliary pistons. . :

49. In a gas gun, the combination of a
barrel provided with a cylindrical compres-
sion chamber, an auxiliaty cylinder extend-
ing laterally from the compression chamber
and communicating therewith, a main lon-
gitudinal piston reciprocating in the com-
pression chamber, an auxiliary piston oper-

~ating in the cylinder. and provided with a

- the. limit of its inward
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concave inner end arranged in flush relation
with the immer wall of the -compression
chamber and completing the same when at
i movement, ard’

mechanism for actuating the pistons. .
43. In a gas gun, the combination of a
barrel provided with a compression cham-
ber ané) having an auxiliary cylinder com-
municating therewith, a main piston oper-
ating in the compression chamber, an auxil-
iary piston operating in the cylinder, and

mechanism for actuating the pistons includ-

ing means for advancing the main piston

beyond the auxiliary piston and for moving |

the auxiliary piston in flush relation with
the wall of the compression chamber before
the main piston has passed it to prevent gas
:firom being pocketed in the auxiliary cylin-

er. o

44. In.a gas gun, the combination of a
barrel having a compression chamber and
provided with an auxiliary cylinder com-

municating with the compression chamber,

a main piston operating in the compression -

chamber, an auxiliaty piston operating in

the cylinder, a.rack bar connected with the |
means for actuating the rack

main piston,
bar, and gearing meshing with thie rack bar
for communicating motion to the auxiliary
piston, the teeth of the rack bar being ar-
ranged to move the auxiliary piston inward
in gush relation with the wall of the com-

_pression’ chamber and being carried beyond

60
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the gearing to prevent, further movement. of
the auxiliary piston when the latter reaches
such position. = oo T

45. In a gas gun,,thécombinatidn with a
barrel having a comf)ression chambor and
provided with lateral

¢

cylinders’ communicating ‘with the compres- |.
sion-chambery of a main. Iongitudinal. piston’ | gas and. for ‘
.V saine from thé compression chamber,

operating in the compression- chamber, au

e

of gas,

4.

y. projecting auxiliary |

093,080

‘iliary pistons operating in the said cylin-

ders, a longitudinal rack bar connected with

the main piston and provided at opposite -

“sides with series of teeth, means for actuat-

ing the rack bar, and gearing meshing with

the side teeth for communicating motion to

the auxiliary pistons, the series of side teeth
being ‘of a length to move the auxiliary pis-
tons ifward in flush relation with the oppo-
site walls of the compression chamber and
arranged to be carried beyond the gearing
to preveht further inward movement of the .
auxiliary pistons. , : , '

46. In a gas gun, the combination of a
barrel having 2 compression chamber,
means for supplying a charge of explosive
gas to_the said chamber, a piston movable
inwardly and outwardly and adapted to
compress the charge, mechanism for actu-
atinig the piston, an inlet valve controlling
the admission of gas to the compression
chamber and adapted to prevent tlle. escape
and means for automatically open-
ing the inlet valve on the ‘outward move-
ment of the piston and for closing the valve
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on the inward or compression stroke of .the:

piston. :
In a gas gun,
barrel having -a compression chamber, an
inlet valve for controﬁing the admission of
gas to and for preventing the escape of the

same from the compression chamber, a pis-

ton operating in the compression chamber,
reciprocatory means for actuating the pis-
ton, and a valve operating device carriedr" by
the said means. - ¢ R

48, In a gas gun, the combination of a
Barrel having ;
inlet valve for controlling the admission of
gas to and for preventing the escape of the
game from the compression chamber, a pis-’
ton operating: in the compression chamber,
reciprocatory means for’ actuating the pis-
ton, and a tapered or wedge-shaped member
carried by the reciprocatory means and ar- .
ranged to open-the valve during the out-""
ward movement of the piston.
. 49. In a gas gun, the combination of a
harrel having a compression chamber, an
inlet valve for controlling the admission of

“gas to and for preventing the escape of thé

came from the compression chamber, a pis-
ton operating in the
reciprocatory means for actuating the pis-
ton, and a tapered or wedge-shaped member,

the combination of = -

100

"3 compressioh chamber, an’ -~
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compression chamber; -

120

carried by the reciprocatory means and apr-

ranged to open the valve during ‘the out-
ward movement of the piston and movable
away from the valve on the inward or com-

pression stroke of the piston.

50. In a gas gun, the combination- of a
barrel having a compression
gas to and for preventing the escape. of th

‘8 pis
\ 5 ;
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chamber, an . .
_inlet. valye for.controlling the admission, of . .
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iory means for actuating the pis-
ton, and. & movably mounted tapered or

ige-s & member carried by-the reeip-
tory means znd arranged to open the
walve on the ontward movement of the pis-
ton and presenting an angularly disposed
face to the valve and adapted to be moved
out 6f line with the same during the inward
mevement of the piston. B

pi

“51. In-a gus gun, the combination of a
barrel having a compression chamber, an in-
let valve for controiling the admission of gas
o and for preventing the escape of the same
from the compression chamber, a piston op-
erating "In the compression chimber, re-
ciprocatory means for zetuating the piston,
and a movably mounted tapered or wedge-
shaped member curried by the reciprocatory
means and arranged to open the valve on the
outward movement of the piston and pre-
senting an angnlarly disposed face to the
valve and adapted to be moved out of line
with the same during the inward movenent
5 of the piston, a spring engaging the mov-
able member for normally mainfaining the
smne in position for engaging the valve, and

a stop for limiting the movement of the
> when the same is actusated by the

. 2a n, the combination of a
barrel huving a compression chamber, o pis-
top for compressing a charge of gas in the
said chamber, o reciprocatory rack bar con-
nected with the piston, means for actuating
the rack bar for operating the piston, an
wnlet valve for controlling the admission of
gas te the compression chamber, and a de-

i L by the rack bar and arranged to

4 3

cpen the valve,

o8 gas g

i, the combination of a
mpression chamber, a pis-
i o charge of gas'in ‘the
srid chambe reciprocatory rack bar con-
nected with the piston, means for actuating
the rack ! perating the piston, an
tujet va wrolling the atmission of
gas fo i ession chamber, » spring
for bold valve normally closed, and
i by the rack bar and ar-

s valve,
; un, the comibination of a
barvel having a comnpression chamber, a pis-
i 2 a charge of gus in the

chumber, a rveelprocatory rack bar con-
neetad with the piston, means for actuating
BERS - for operating the piston, an in-
controiling the admission of
compression chamber,.a spring for
> valve nopmally closed, and a
; e caxyvied by the rack har
g an inclined fuce to the valve

SdINe.

Ty rval W o
barrel having »

ton for compresy

Lo for compres

1A

i the compression chamber, | ton operating in the chamber to compress
| a charge of explosive gas, an automatically

closable spring actuated inlet valve for cou-
trolling the admission of gas to the compres-

sion chamber and for preventing the escape.

of the same therefrom, said valve having a
stem depending from the barrel, a reciproca-
tory rack bar located beneath the barrel und

‘eonnected with the piston, and a device car-

ried by the rack bar and arranged to open
the valve on the outward movement of the
piston and being yieldingly mounted and
arranged to pass the valve without opening
the same on the inward or compression
stroke of the piston.

56. In 'a gas gun, the combination of a

- barrel provided with a compression cham-

ber; a carburcter communicating with the
compression chamber, a piston movable in-
wardly and outwerdly in the compression
chamber, means for antomatically deliver-
ing a guantity of hydrocarbon to the car-
bureter and for forcing the current of air

through the latter during the outward move-

ment of the piston, and a valve for confining
the carbureted air within the compression
chamber during the Inward movement of the
piston. ‘

57. In a gas gun,the combination of a bar-
rei having a compression clinmber, a piston
movable imwardly and outwardly in the said
chamber, & carbureter communicating with
the compression chamber, a hydrocarbon ves-
ervoir communicating with the cavbureter,
a compressed air supply connected with the

“carbureter, and valves connected with the

hydrocarbon veservoir and with the com-
pressed air supply for controlling the pas-
sage of the hydrocarbon and air fo the car-
bureter. ,

58. Tn a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton movable inwardly and outwardly in the
said chamber, a carbureter commuuicating
with the compression chamber, a hydrocar-
bon reservoir communicating with the car-
bureter, a compressed aiv supply connected
with the carbureter, valves connected with
the hydrocarbon reservoir and with the com-
pressed aiv supply for controlling the pas-
sage of the hydrocarbon and aiv to the car-

bureter, means for opening the said valves -

during the outward movement of the piston,
and means for closing them when the piston
moves inward to compress a charge,

59. Ina gas gun, the combination ¢f a bar-
rel having a compression chambet, a piston
movable inwardly and outwardly in the said
chamber, & carbureter communicating with
the compression chamber, a hydrocarbon
reservoir communicating with the carbu-
reter, a compressed air supply connected
with the carbureter, valves connected  with
the hyydrocarbon reservoir and with the com-

-pressed air supply for controlling the pas-
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sage of the hydrocarbon and air to the car-
bureter, and means connected with the pis-
ton for automatically opening the valves
during thé outward movement of the said
piston. » - -

60. In a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton movable inwardly and outwardly in the

said chamber, a carbureter communicating.

with the compression chamber, a hydrocar-
bon reservoir communicating with the car-
bureter, a compressed air supply connected
with the carbureter, valves connected with

-the hydrocarbon reservoir and with the com-

pressed air supply for controlling the pas-
sage of the hydrocarbon and air to the!car-

_ bureter, means connected with the piston

20

25

30

35

for automatically opening the valves dur-
ing the outward movement of the said pis-
ton, and means for automatically operating
the valves to maintain the same in a closed

position ‘during the inward movement of |

the piston.

61. In a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton movable inwardly and outwardly in the

‘said chamber, a carbureter communicating

with the compression chamber, a hydrocar-
bon reservoir communicating with the car-
bureter, a compressed air supply connected
with the carbureter, valves connected with
the hydrocarbon reservoir and with the com-
pressed air supply for controlling the pas-
sage of the hydrocarbon and air to the. car-
bureter, and operating rods reciprocating
with the piston and arranged to open the

- valves during the outward movement of the

- 40

piston. .
“62. In a gas gun, the combination of ‘a
barrel having a compression chamber, a pis-
ton movable inwardlﬁ and outwardly in the
said chamber, a carbureter communicating

* with the compression chamber; a hydrocar-

45

50

5

" the carbureter, valves for controlling the.

“hoh reservoir communicating with the car-
‘bureter, a compressed air supply connected

with the carbureter, valves connected with
the hydrocarbon reservoir and with the com-
pressed air supply for controlling the pas-
sage of the hydrocarbon and air to the car-
bureter, operating rods reciprocating with
the piston and arranged to open the valves
during the'outward movement of the piston,

-and springs for automatically closing the

valves. - .. e

63. Tn a gas gun, the combination of ‘a
barrel having a compression chamber, & pis-
ton moving inward and outward in the com-
pression chamber, a carbureter connected
with.the compression chamber, a hydrocar-
bon reservoir connected with the earbureter,
a compressed air sapply also.connected with

. passage of the hydrocarbon and the air to
‘the carbureter, snid valves having operating _
15 arms; and, reciprocatory rods-connected with.' - 68. In a

998,088

the piston and provided with means for
operating the valves. .
.64, In a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton moving inward and outward in the com-
pression. ,(ﬁxambet, a carbureter connected
with the compression chamber, a hydrocar-
bon reservoir connected with the carbureter,
a compressed air supply also connected with
the carbureter, valves for controlling the
passage of the hydrocarbon and the air to
the carbureter, said valves having operating
arms, reciprocatory rods connected with the
iston' and provided: with means for engag-
ing the arms of the valves to open the latter
on the outward stroke of the piston, and
springs for automatically closing the valves.
65. In s gas gun, the combination of a
barrel having a compression chamber, a pis-
ton movable inwardly and outwardly in the
compression chamber, a carbureter commu-
nicating with the compression chamber for
supplying a charge of explosive gas, a hy-
drocarbon reservoir connected with the car-
bureter, a compressed air supply also con-
nected with the- carbureter, valves for con-
trolling the passage of the hydrocarbon and
the compressed air to the carbureter, said
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valves' having horizontally movable arms, .

guiding means for the arms, springs for au-

tomatically closing the ‘valves, and operat-

ing rods connected with the piston and pro-
vi
open the valves on the outward stroke of the
1ston. . o
66. In & gas gun, the combination of a
parrel having a compression chamber, & pis-
ton moving into and out of the compression
chamber, a carbureter communicating with

- the compression chamber for supplying a

charge of explosive gas, a hydrocarbon res- -
ervoir connected with the carbureter, a sup-
ply of compressed air also connected with
the carbureter, valves for controlling the pas-
sage of hydrocarbon and the compressed air
to the carbureter, a check valve for confining
the gas within- the compression chamber,.
means for opening the valves during the out-
ward movement of the piston. ‘ ‘
67. In a gas gun, the combination -of 'a
barrel having a compression chamber, 2 pis-

95

ded with means for engaging the arms to

100
105
110

115

ton moving Into and out of the compression: .
chamber, a carbureter communicating with+ .
the compression chamber for supplying a - .

charge of explosive gas, a hydrocarbon res-
ervoir connected with the. carbureter, & sup-
ply of compressed air also .connected wit:
the carbureter, valves for controlling the
passage of hydrocarbon and the compressed
air to the carbureter, a c¢heck valve for con-
fining the gas within the compression cham--
ber, and means moving with the piston for

120
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opening the valves during the ontward move- .

ment of the.said piston. . .
‘gas -gun,. the combination of 3
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barrel having a compression chamber, 5 pis-
ton movable inwardly and outwardly in the
compression chamber, a carbureter commu-
nicating with the compression chamber for
supplying a charge of explosive gas to the
same, & hydrocarbon reservoir connected with
the earbureter, a compressed air supply also
connected with the carbureter, valves for
controliing the flow of the hydrocarbon and
compressed air to the carbureter, a check
valve for confining the gas within the com-
pression chamber, operating rods reciprocat-
ing with the piston and provided with means
for opening the valves of the hydrocarben
reservoir and the air supply when the piston
moves outward, and reciprocatory means
also connected with the said piston for open-
ing the check valve to permit the carbureted
air to enter the compression chamber during
the outward movement of the piston.

69. In a gas gun, the combination of a
barrel having a portion of its bore forming
a compression chamber, means for holding
a projectile in the bore of the barrel at the
front end of the compression chamber, means
for_supplying a charge of explosive gas to
the tompression chamber, mechanism mov-
able ‘within the bore of the barrel and locates
at the rear of said projectile for compressing
the charge, and an electric circuit including
circuit closing means, and means for ignit-
ing the charge within the compression cham-
ber. ‘

7. In a gas gun, the combination of a
barrel having a portion of its bore forming
a compression chamber, means for holding
a projectile in the barrel at the front end of
the compression chamber, means for supply-
ing a charge of explosive gas to the said
chamber, mechanism movable within the bore
of the barrel for compressing the charge
within the said chamber, and an electric cir-
enit including a spark plug for igniting the
charge, and means operated by the compres-
sien mechanism for closing the circuit.

7L In a gas gun, the combination with a
harrel having a compression chamber, and
means for supplying a charge of explosive
gas to the same, of a piston operating in the
chamber to compress the charge, an electric
circuit ineleding means for exploding the
charge within the compression chamber,
and spaced terminals or contacts, and a cir-
cuit closing device movable with the piston
and arranged to engage the terminais or
contact points for closing the circuit.

72. In a gas gun, the combination with a
barrel having a compression chamber, and
means for supplyihg a charge of explosive
gas to the said.chamber, of & piston for
compressing the charge in the said chamber,
a reciprocatory cirenit, closing device mov-
able with the piston, and an clectric cireuit
including means for ieniting the charge
within the compression chamber, and spaced

209,083
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contacts arranged in the path of the civeuit
closing device.

73. In a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton reciprocating in the. compression cham-
ber, means for supplying a charge. of ex-
plosive gas to the compression chamber, a
valve for controlling the passage of gas to
the compression chamber, means moving
with the piston for opening the valve dur.
ing the outward stroke of the sajd piston, an
electric circuit including means for igniting
the charge, and spaced contacts, and a de-
vice also moving with the piston and ar-
ranged to close the circuit during the inward
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movement of the said piston to explode the

charge on the compression stroke.

7. In a gas gun, the combination of a
barrel having a compression chamber, a pis-
ton reciprocating in the compression cham-
ber, a carburster communicating  with
the compression chamber, a hydrocarhon
reservoir connected with the cavbureter, a
compressed air supply also counected with
the carbureter, valves for controlling the
passage of hydrocarbon and compressed air
to the carbureter, means moving with the
piston for opening the valves during the
outward strole of the said piston, an elec-
tric cireuit including means for igniting the
explosive gas within the compression chamn-
ber, and spaced contacts, and an electric
circuit closing device moving with the pis-
ton and arranged to engage the contacts for
closing the circuit during the inward or
compression strole of the piston.

75. In a gas gun, the combination of a
barrel having a compression chamber, s
piston reciprocating in the said chamber, a
carbureter communicating with the com-
pression chamber, a hydroearbon reservoir
connected with the carbureter, a compressed
air supply also connected with the carbu-
reter, valves for controlling the passage of
hydrocarbon and the air to the carbureter,
a valve for controlling the passage of the
carbureted air to the compression chamber,
means moving with the piston for opening
the said valves during the outward move.
ment of the said piston, an electric circuii
including means for igniting the explosive
eas within the compression chamber, and a
cirenit closing device moving with the pis-
ton and arranged to close the circuit during
the inward or compression strole of the said
piston.

76. In a gas gun, the combination of a
base or platform composed of a fixed front
section, and a hinged rear section, a barrel
pivotally monnted on the front section and
having 2 compression chamber, a piston re-
ciprocating in' the compression chamber,
mechanism for reciprocating the piston
guided on the said sections of the hass or
platform and having removable connections
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with one of the same, and an inclined ad-
justing serew connected with the barrel and
with the platform. -

77. In a gas gun, the combination of a }

barrel having meatss for detachably hold-
ing a projectile within it in spaced. relation
with its inner end, means for supplying a
-charge of explosive aeriform fluid to- the
barrel between the projectile and the in-

10 ner end of the barrel, and a piston recip- |

993,983

rocatable in the bore ‘of the barrel and mov-
“able forwardly in the said space to compreis

the charge. :

In testimony, that I clizil.n‘ the foregoing

as my own, I have hereto affixed my signa- 15

ture in the presence of two witnesses.
’ ERNEST HUBBARD HAMILTON.
Witnesses: - T
"~ J. N. Goopwix,
. -G. O. Erwin,




