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UNITED STATES PATENT OFFICH,

ERNEST HUBBARD HAMILTON, OF KILGORE, TEXAS.

GAS-TXPLODED ORDNANCE,

993,583,

- Snecification of Letters Patent,.

Patented May 30, 1811,

Application filed March 24, 1910. Serial No. 551,330. | | "

To all whom 1% may concern:

v tudinal sectional view of the same.

Fig. 13

se 1t known that 1. Erwesr H, Hariurow, | 15 a reverse plan view of a portion of the

a citizen of the United States, residing at
iilgore, in the county of Gregg and State
of Texas, have invented a new and useful
(zas-Exploded Ordnance, of which the fol-
lowing 1s a specification. o

Zhe invention relates to gas exploded ord-
nance. | | |

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

A further object of the invention is to
provice a gun of this character, which

~after a projectile or shell has been placed

29

30

4{

DY

in the barrel of the oun. will be automatic

1 operation, and equipped with mechanism

for supplyving a charge of explosive aeriform
flind to the breech of the gun. and for con-
pressing such explosive and igniting the
charge after the same has been rompressed.

With these and other objects in view, the
mvention consists’ in the construction and
novel combinaticn of parts hereinafter fully

described, illustrated in the accompanying

drawings. and pointed out ip the claims

~nereto appended; it beiyy understood: that

various changes in the form, proportion, size
and minor details of construction, 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:—TFigure 1 is 2 plan view
of the gas gun, constructed in accordance
with this invention. Fig. 2 is a side eleva-
ton of the same.s Fig, 3 is a similar view,
showing the other side of the gun. Fig. 4

18 2 rvear elevation of the gas oun. TFie. 5

15 a horizontal-sertional view., taken substan-
tially on the line 5—35 of TFig. 2. Fig. 6 is
a central dongitudinal sectional view. Fig.
{1s a detall sude view, partly in section,
dlustrating the mechanism for opening and
closing the hinged door or closure of the
comipression chuambey]
transverse sectronal view on the line 88
of Fig. 2. T'ig. 9 is a similar view on the
e 09 of Fig. 2. Tig. 10 iz a-detail hori-
zontal sectional view on the line 10—10 of
Fig. 6. Fig. 11 is a transverse sectional

view of the carbureter. Fig. 12 is u longi- | . The projectile is he

Fig. 8 is a detail

1
!

carbureter, illustrating the arrangement of
the opposite spray pipes or tubes. Fig. 14
1s 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. FKig. 16 is a detail
sectional view on the line 16—16 of Tig. 5,
Hlustrating the constraction of the front

-guide of the longitudinal plunger actuating

rack bar. Iig. 17 is an enlarged detail
perspective view of the arm of the air valve.
Like numerals of reference designate cor-

8o

60

65

responding parts 1n all the figures of the

drawings. | |

in the embodiment of the invention illus-
trated 1n 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 C}*lingrical COMPression
chamber 2, tapered at the front end to the
bore 3 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 designedl
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 1t 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 top of the com-
“pression chamber, and any suitable mecha-

nism of the ordinary construction moy be

employed for handling the projectile T to
place the same in the barrel of the gun.

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 pred-
erably equipped at its rear portion with one

or more bands 10 of soft metal, adapted to 100

form an air tight packing or fit to prevent
escape of the aeriform fluid while the same
1s being compressed by the pistons. The
metallic band 1s of slightly greater diameter

than the body of the projectile, which has 105

to be forced into the smooth portion 6 of
the bore. - S ' |

Id m the bore of the.

70

79

30
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80
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barrel during the compression stroke of the

pistons 4 and 5 by means of a catch, which
- 1n the present form of the invention, con-

i3

40

4b

Jnounted in any other

sists of & 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 greove
14 of the nrojectile. The groove 14, which
extenils sntirely around the projectile to’en-
able it to be engaged at any point, 1s lo-
cated in advance of the soft metal bands 10,
and it forms a shoulder, which engages with
the catch for holding the shell or projectile
in position. The pin 11 is actuated in 1fs
outward movement by a coiled spring 15,
hearing at itsinner end against a shoulder 16
of the barrel of the gun and having 1s
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
having one arm arranged to engage the lock-
ing pin. The locking pin is preferably pro-

vided at its outer end. with an annular
oroove 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 a tripping arm 20, which is timed
to release the locking pin simultaneously

with the operation of the means for expiod-
ing the compressed charge of gas. i'he en-

papging arm of the lever 17 preferably oper-
ates within s suitable keeper 21, but it may be
esived manneyr; and
instead of employing the means shown for
releasing the projectile, any other suitable
mechanism may be used for withdrawing the
jocking device from engagement with the
projectile. -

The main piston 4, -Whid’l 1S cylindricéfla_.

extends through a cylindrical opening 23 inv

the vear wall of the compression chamber,
and it is egnipped with suitable paclking

rings 24 to provide an air tight & and pre-

- vent escape of the gas. The asuxiliary com:

41)

pression pistons 5 are preferably operated

in lgterally extending cylinders 285, located

at opposite sides of the compression cham-

her und communicating ai their inner ends:

with the ssme. The laterally extending

wistons, which are provided with suitable
packing rings 26, have concave inner enucls
o7, adapted to form a continuation of the

&+

wall of the compression chamber and com:

plete the same et the inner ende of the cylin-

6.

ders 95, when the auxiliary pistens are at

the Bint of their inward movement, 111

inward movement of the anxiliary pistons:

is, completed before the fromt ena of the
main longitudinally reciprocatable piston
has entire?y moved past the auxiliary pis-
ions, so that the latter cannot operate io
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, i1s not subjected to any of the pressure

pressed

| edges with a suitable packing strip

eyes 41, which are linked into

resulting from the discharge of the com-
oas, The door or closure 28, which
is connected at'its front edge with the barrel
by suitable hinges 29, is let into recesses
the side walls of the compression chamber,
and it has an inner reduced depending pot-
tion 30, which fits around the top eoi the
main piston and completes the cylindrical
wall of the compression chamber at the
cpening 8 The depending portion 30 1s
orooved longitudinally at 81 and it has seg-

menial recesses 32 at opposite sides of the

oroove 81 to register with the laterally ex-
tending cylinders of the auxiliary pistons.
The hinged door ov closure is provided at 1is
33,
sdapted to prevent the escape oi the gas
during the compression stroke of the pis-
tons. The rear wall of the opening 8§ 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-

' sure is forced to its seat. The hinged door or

olpsure is locked in its closed pesition by
opposite transversely disposed levers 34, pro-
vided at their outer ends with heads or en-
largements 35, which are pierced by pivots
36. ' The pivots 86 are mounted in sultable
beasing brackets 87, and the heads 35 have
outer engaging portions or fingers 38, which
extend through upper eyes or opemings &9
of links 40. The links 40, which are-located
at opposite sides of the compression cham-
ber, are provided at their lower ends with
& exteriorly
arranged eves 42 of the side walls of the
compression chamber. The links may be

cormected 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 84 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-

70

55

D)

160

100

110

tions, as clearly shown in Fig. 6 of the

4

~drawings. '

When the hinged deor or closure is un-

locked it mavy be conveniently opened and

closed by gearing comprising a verkically

movable rack bar 44, operating in a vertical
and actuated by a pinion 46 ol &

guide 45

120

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,

o

w
It

which is suitably secured to the outer face

of ons of the side walls of the compression’
The bracket is provided with

chamber.
spaced bearings:49 for the opersting shait

130
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Ene ordinary manuver for aiming the

M . S | A R e
clined shaft 87,

093,083

47, and the latter is equipped.at its rear
end with a hand wheel 50.
of the vertical movable rack bar 44 is con-
nected by a link 51 with the hinged door or
ciosure, and when the gearing is operated (o
raise the rack bar, the door or closure will
e opened.
bar operates to close the door 28.
ol, which: is mclined when the door 928 is
closed, is pivoted at its upper end to the
door at the contiguous side edge - thereof,
ind its lower end is pivoted to the rack
ar 44,

ine barrel of the gun is provided at op-

posite sides with trunnions 32, joarnaled in |

suitable bearings 33 of pedesfals Or Sup-
ports 54, rising from a fixed front section 55
of & platform having a hinged rear section
2. The platform Is designed to constitute

2 portion of a suitable mount or carriage,
which may be of any preferred construction

and which in practice will be adjusted in

+he hinged rear scction of the platicrm
permits 2 fine adjustment of the gun should
the prelimihary sighting be fonnd to be
stightly defective, and in order to obviate
i entire resighting or adjustment, the gun
wizy ve filied vertically by means of an in-
extending downwardly and
forwardly at one of the side walls of the
conipression chamber and having a threaded
pertion 58, extending through and engaging
a threaded opening 59 of a nut 60. The nut

=
-
F -

.,

60 1s in the foim of a lug and is provided

with curved attaching srms 61, secured to
be adjacent laterally extending . cylinder,

as clearly illustrated in Hig. 2 of the draw-

14
Cit

g
Co

dod
3

1

GO

pedestals

imgs. The upper end of the inclined shaft
vi 18 equippec with a hand wheel 62, and

its lower end is provided with a head 63,
secured 1noa osocket 64 of a flange 65 by a

plate 66, or other

d suitaible means.
tiangs G5

The
] 1'{ F)

exiendde laterally-from one of the

!
formed integral therewith, The connection
between the iower end of the inclined shaft
or screw 51 and tha front, fized section of
thie buse ov platform forms a swivel connec-
tron., whick

*
SOTINITS 8

xyn Vi YT 1 oy 1‘;1 N .r:}{:a &l ni] K

L o { A b s_l}.lliu-i.‘. ﬂu‘@l v 2
- yyew e . - N T . Y N S s L 1 S
tory movement of the same io conform fo
e O T P A N T e T 3 T

LLOO DY o wavolal moy emnent of the bar-

g Py o
rel of the gnn,

Lhe main Jongitudinally reciprocatable

piston 4 1s connected at its outer or rear end

BV N -
A Etf;l ifil 11}}
'_-"." - .,.‘. _?
Vi L Carrloeg
)

1 .
Pl g oo

voodls extending avni or upright
By a longito dinally reciprocatory

3, docated beneatl the gun barrel

it opeviting in oo oeear guide 68 and in a
front gride 79, The rack bar 88 ig PYo-
vided ut oppesite sidez with longitudinal
bottomn fanges 71 and the renr and front
ltdes 65 anid 70 ave provided at opposite
i Y ;é": e : '

S , _— T A o e L 28 Mo
VAILLE ZUGLNRE DO rereive fhe ﬂ:m-ges 4 ].J

Lhe upper end

A reverse movement of the rack
Lhe link |

gumn.

Or supports s and is preferably

rotary. movement of

i3

whereby the rack bar is interlocked with the
guides.  The rear cuide i1s fixed to the
hinged rear scetion of the base or platform,

Cand- the front guide 70 is provided with

horizontally projecting pivots 72, operating
in vertical ways 73 of vertical guides T4,
This construction permits a limited vertieal
movement of the front guide with relation
to the base.

The rack bar 68 is provided at its upper
edge or face with teeth 75, extending from
ne front end of the rack bar to a point in-
termediate of the ends thereof, and meshing
with a motor actuated piniocn 76, adapted to
communicate notion fto the rack bar for
reciprocating the pistons. The pinion® 76
1s mounted on the shaft of a motor 702,
which may be electrical or any other desived
construction, and the said motor 76* is hung
from the barrel of the eun in order not to
mterfere with the limited up and down
movement of the adjustment of the oun
through the shaft or serew 57. The rack
bar 1s provided at opposite sides at an inter-
mediate point with teeth 77, which mesh
with horizontally disposed gear wheels 78

Tor simultaneously rotating the same to ac-

tuate the auxiliarvy

pistons, which are moved

in opposite directions.. The gear wheels (8,

which are located at opposite sides of the

rack bar, are mounted on vertical stub shafis

79 and are provided with radial arms 50,
projecting. beyond the qeripheries of the
gear wheels and connected by a pitman 81
with vertical arms or uprights 82 of trans-
versely disposed slides 83. The slides 83,
which are provided with bottom 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
sutliciently 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. | .

The vertical arms or uprights are con-

nected with the outer ends of the laterally

movable auxiliary pistons, which are simui-
taneously moved inwardly and ocutwardly.
When the rack bar is moved rearwardly,
the pistons are moved outwardly, and tle |
gas is admitted at this time to the compres-
sion chamber under pressure, both the pres-

sure and the suction created through the

outward movement of the piston operating
to charge the compression chamber with ¢
gas. When the rack bar 68 moves for-

wardly, the pistons are moved mwardly,

the inward movement of the lateral or aux-
tiary pistons continuing uyntil their inner

- ends are brought in flush welation with the

inner faces of the side walls of the coni-
pression chambeyr. The side teeth 77 of the

- rack bar then disengage themselves from

and move forwardly beyond the horizontal

G

100

103

110

115

120

125
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;-‘%:ﬁ wheels s‘% so that the m (1111 longitu- § the cabbureter by means of horizontal par-

v} ]
dinal piston may be advanced he Jend the
laterally e: i_{_,ll't}l?’ g cylinders ang the ie:mt
hinged edge of 1 ﬂ@ door or closure 28 to
rejteve such parts ot the prmaura produced
by the discharge of the gas.
movement o the vack bhar M,Z“infmge‘ th
side teeth 77 with the borizoninl gears 78,
and a simultaneous cutward
the pistons 18 ¢ __ﬂ{‘(‘af*{:f

j"!f‘ oun 15 equl r‘ i3e

v act ng 1«.}91{1

.p.

the oreech “with
eravit: Jemeeﬁ-ﬁﬂ, preferably
consisting ot ver rtical ; nins 89,

Ellitﬁ;_ﬂe openings
clear the vertica |
adapted to drop into engagerent with ths

=

37 and %p‘lwd apart o

]
r-h.n-.* #__]_

rear end 88 of the main piston, when the.

the Inmit of its imward or
ard movemsent. ‘The mam or ﬁﬂ‘%ﬂl&?’y
mhlm“ which constitubes a breech block, 1S
thereby secuvely locked against oubward or
hackward mﬂwmem The gravity lecking

latter reaches

- pins &6, which relieve the geATING ‘of strai,

pierce the top wall “o the COINPression
cnamper, and the pottom = all is provided

Cwith a recess 88° to veceive the uprighi or

30
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' earbureter.

arm 87 to permit the )

end ”imf@fm the gravity acting locking pins.

Any other ¢ 111.:,fab & means, however, may be

0! p]m,mrl

}.gf‘ﬂilﬂt'

wi

for focking the main pif»‘-;t{m
outward or rearward wmovement
) Lh@ C]‘l arge p G;miod%d The locking
any other sult ‘%b]f‘
531,:&:01‘1

tu{?'

yret .r-

the jlldi

% bm{"mw "‘fi”&” ot

o

59, extendin o Irom

a1 the fi*mni' of the ¢
COJ“"ITI"IL“IQ& ,HL_

o
chamier U;mm’.?;h 11 1

conloer

1
YT
At

vortion SAINE

pright bra ﬂf‘h having

q valve seat 90, a"*i«t.m‘d dur]l‘w the comwpres-
siny stroiie of :w m.&i ons 4 ana & by 2
cuecy valve 91, eh g {f}ened sutomati-

eally by the
Dot the

means hereinaiter described to
oas to enter the compression

Nsphtha, gasolene ov other
My L ﬁ=1113}(,z~-,7f . For producing an explo-
S1V6  ae wiform fuid, but the gun may be
cnaiged with an GA]_JL(}‘-HG gas 0of any other
suitable character. In ilm form of the -

venblon iliustrated 1n  the aﬂ;a{}i‘w‘“al‘iymf‘
diawings, a carbuyeier 1s _::..@nnu*i@u ¥ a
pipe 1% with the p 89, . The car-

Fﬂ j_a&hﬂlg (tey

bureter comprises in 1ts construction a hori-

?ﬂﬂf"i&fsl"{ J‘ﬁj“’-{}Sﬂ{? sh&ﬂ or casing 92, pro-

a1
95,

nected Dv a suitable pipe with sn a1
tank 97 for SUPPLYing & currend of F::w ai-
der pressure o the mizing mmmh%f &f‘f the
This carrent is. diviged. ‘;ﬂ'"'af.i"i?l

S35
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The rearward

PO V‘?"iﬂﬁﬂb Ul

mounted in -

arm or upright 67, and,

h,mﬂ to, move in-
W 'ﬂ*{:fh* q 81 Weient (iibL*?”{ co Lo Ccarry 1ts rear

cmﬂpmosmu:
mber 18 provided with a transverse pas- -
one side of the.
Ccompression chamber to a point below the

W u,L the comy 1&:'3"%1@*1:

- hydrecazbon.

vided with tapered end nu:ftlonc* 93 and 94 |
i-:mnnw an  iriterior uuxnwg chamber ;
he ta }cwd end portion 93 1s con-

of tbe dra‘wmgg

_i ankg g

titions 98 and 99, located at different eleva-
tions and terminated successively short of
each other, as clearly illustrated in ¥ig. 12
In Fig. 12 of the draw-
ings 1 have iilustrated ‘two horizontal par-
titions in addition to the bottom of the
mixing chamber. The horizental partition

terminates short of one end of the bot-
tom, and the other horizonial partition 99
terminates short of one end of the parti-

tion 98. The gasolene from & superimposed

tank 100 is sprayed inte the mixing cham-
ber by means of a plurality of pipes 161,
havmg fine bore or passage. 'Lhe spray
pipes or tubes 101, which are bent into ap-
’;'}I*G}fﬂ”]&tei’if - shape have their outer sides
r Lirobs eml%ted with a spreader 102,
z‘ma the inner sides or limbs of the bm:;es
Fiﬁmc the hmmm of the mixing chamber.
The tubes having their discharge u}du 103
iying beyond the partitions 98 ana B9 fer-
minaie a Sh(}ft distance above the boftmn of
the mixing chamber and spray the gasolene
thereon. 'Those 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 par-
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 plerce the
?}afhhou 09. The wmpmfmed air Irom the
commingles with the gasclene as it
S SHES ved from the tubes or pipes 101, and
::,he pari:,mu]a arrangement of the latter in
connection with the horizontal partitions
of the muxing chamber secures a uniform
smd thoro mh mixing of the air and
asclene. |
The spreader 102 consists Of & horizontally

F'

dist ‘iOSed transversely tmpered {-asn}.g, mount--__
casing of the N1

ed upon the shell or
chamber and having the central portion 106
ot 1ts bottom armed forming side grooves
or gutiers 10’? and ada pted to cause the gaso-

lene delivered to the spr@miﬂ‘f' to run to each

side of fhe same. The outer sides or Iimbs

of the tubes 101, pierce the bottom of the
spreader at the side grooves or guiters 107,

and the gasolene is aceuratel ly ri@h%md to
the spre:a,dbr by means m““ 2. measuring valve,
composed of inner and outer vert ieal *s’uimﬂ_

YW LA

108 and 109, extending from the bottom of
‘the SEH‘#”&&M through “the. top thereof and

*hmu 1’1 the s
ms&rm i 100,

uﬂewmpe sed ﬂ'f_—w@lene tank or

The gasolene tank or reser-

70

75

3G

35

50

95

100

309

110

L
-
e

fret
2D
<>

?Oi}f:j.@ij“iS mounted on 5%1.11&1)11_: SUpporis

'0 BTTE 'ngpfi at the zmﬂs-, of the spreader
anc attached to the same and to the shell or
caging of the mixing :ﬂh‘a,mbe? i’he sup-

11 orts 110 are provided at the fop with trans-

‘W}:’Ejﬂig&’ curvec flenged seats 111 on which
FRERIVOLY ii}{? 15 gutiably secured.

34
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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 PIHEKOT cap 113. The outer tube

xed, 18 provided with upper
and lower openings 114 and 115.° The inner

‘tube 108, which .constitutes the movable

member of the valye, 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 1ts upper end with a horizontally project-

1ng L-shaped arm 118, and is normally held

open to the:tank or reservoir and closed to

‘the spreader by a spririg 119, connected at
-one end to'the operating arm 118 and at the

otner end to the body pértion of a guide 120,

having o horizontal slot 121 in which the

- arm.118 operates. When thé movable mem-

‘20

ber of the valve i3 wartially rotated

by the

- .. N .
_Ineans hereinatter desoribed, the upyer open-
g 116 of the nnek tube i carried

away

- from the upper opening of the outer tube,

and the valve is thereby closed to the tank
O TeServoir.
the lower opening 117 to and places it in

- register with the lower opening 115 of the

50

outer tube, and thereby opens the measuring
valve to the spreader, and a predetermined
quantity of gasolene is delivered to the car-
pureter. The

eaciy s_ide of the raised or arched bottom and
1s delivered by the side grooves or gutters

. 1o the spray tubes. -

Beat :

s+ihe pipe 96 connecting the air taﬁk with

the carbureter is equipped with a valve 122, |
having a horizontally swinging arm 123, op-
erating 1n a slot 124 of a2 guide 125 and

connected with 2 spring 126, which normally

‘maintains the valve in its closed posttion.

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
and 125 are suitably 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 alr tank 97 is equipped with
2 suitable pressure gage 197, 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, 1f desired.
- The gasolene and air wvalves are simul-
taneously operated in their opening move-

- Iment by horizontal longitudinally disposed

60

55

rods 130 and 131, located at opposite sides
of the gun and connected with the arm or

upright 67 of the rack bar 68. The rear
ends. of the operating rods 130 and 131 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

This movement alse’ carries

gasolene delivered by the
‘valve to the spreader flows downward to

-y

|

“able

|

Ei.?'.l‘:ig

galdes 132 and 138, is located at the Hpper
portion of the gun, and the connecting arm
134 inclines downwardly and inwardly, as
ciearly shown in Fig, 4 of the drawings.
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 130. The front engaging end
135 of the operating rod 130 is enlarged to
form a head, which is beveled at the front
and provided at the hack with a shoulder,
The beveled engaging head or portion of the
rod 130 1s 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 1t lLas
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 resrward move-

70

75

80

85

ment passes and releases the arm 118, which

1s automatically closed by the spring 118,
The air valve operating rod 131 is pro-

vided at its frout engaging end with an en-

largement or head 136, and the arm 1923 i

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 137 extends downwardly and rear-
wardly, and is arranged in the path of the

- engaging end of the operating rod 131, and

80

G5

the head or engaging portion 136 slides np

the inclined face 137 and drops in front of

‘the operatimg arm, whereby the latter is en-

gaged and is moved rearwardly by the rod

131 1n the backward reciprocation thereof.
. The beveled or inclined corner face 138 per-
mits the disengagement of the operating
Tod from the arm of the air valve at the

proper time. The rod 131 operates in a suit-
guide 139 which supports the front por-
tion of the said rod 131 and maintains the
same 1n proper position for engaging the
arm of the air valve. ,

The valve 91, which is vertically movable,
1s provided with & depending valve stem
140, extending through the bottom of the
cempression chamber and receiving a coiled

- spring 141, interposed between the lower:

face Qf the bottom of the compression cham-
ber and a pin 142, or 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 n
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 engai_je and

Iift the valve stem to open the va ve 91.
The valve operating block or member is ta-

pered vertically and. horizontally, the ver-
tical taper forming the inclined upper face,

T,

100

pusd
-
o

110

115

120

125

which extends downwardly and rearwardly, 130 -
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snd the transverse taper providing an an-'] upright arm 67 of the rack bar 68. The

gularly disposed side face 144, 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 end of the in-
clined face of the block or member 143, and

when the rack bar moves forward on the

compression stroke of the pistons, the lower

20

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 1n the for-
ward movement of the rack bar 1s permitted

to pass the valve withont opening the same.

The block or member iz pivoted near its
front end upon a support 145 by a pmn 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 1s secured. The free end of the

“spring bears against the adjacent side of the

30

41}

45

o)

block or member 143 in rear of the pivot 146

and urges the block or member laterally,.

such lateral movement being himited by a
stop 149, projecting upward from the sup-
port 145 and operating in
block or member 143, The gasolene and air
valves and the inlet valve of the compression
chamber of the gun are simultaneounsly
opened during the rearward movement of
the rack bar, and the inlet valve 15 maun-
tained in such eopen position enlil the pis-
tons reach the limit of thelr cutward move-
ment, when it is automatically closed to con-
fine the carbureted air within the compres-
s1on chamber.

The gun is fired by the closing of the cir-
cuit in which the spark plug 22 1 placed.

The spark plug, which is mounted i a (rans-

verse opening 151 in one of the walls ot the
compression chamber, 13 equipped with
space d terminals 152, and when the cireuitis
closed a - current of suflicient strength 1s
passed throngh the spark plug to jump the
space between the terminals 152 and thereby
nroduce a spark for igniting the compressed
; within the gnn for firing the latter. In-

O

stead of using a spark nlug, the charge may

55

60

be exploded electrically by means of a cap or
cartridee, or any other sintable means.

The wires 153 and 15 which are con-
nected with a dynamo or other suttable
source of supply of electrieal encergy. extend
to upper and lower spaced contact points or
termitnals 155
support 157 and arranged in the path of a
firine or contact rod 158, extending lofgi-
tidinally of the gun and connected at ats

rear end by a transverse portion 159 with the ' form fluid, = piston ope

a recess 150 of the

and 156 monnted tu a =sartable |

contact or firing rod 158 is supported in a

guide 160, mounted. on the adjacent trans-
verse cylinder 25, and adapted to maintain .

the rod in alinement wilh the spaced ter-
minals 155 and 156. The spaced terminals

155 and 156 are preferably in the form of -

binding screws or posts, and the front end

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

ed to extend between and contact with the
terminals 155 and 156 for closing the cir-

cuit. With this equipment the firing of the

oun is automatic after a shell or projectile

75

has been placed in the barrel, the operation

heing controlled by the motor for actuating

the rack bar. Instead of firing the gun auto-

matically, a suitable switch or push bubtton

80

(not shown) mnay be employed for closing

the spark plug circuit from any convenient
point.  ‘The tripping arm 20 is adjustably
mounted on the gasolene valve operating rod

130, and is arranged to effect a complete re-

Jease of the locking pin at the instant the
contact is made between the spaced termi-
nals or contact points 155 and 156, After
firing a projectile the main piston 1s re-
leased and 18 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 suitable
means,.so that the said valves will net open

33

80 -

95

during such rearward moveent.  The door

at the compression chamber of the gun is
then opened and & projectile is introduced
ito the barrel of (e gun, after which the

main piston is moved forwardly to the hnit

of its inward movement. ‘The door of the
compression chamber is then ciowed and the
oun is ready for automatic operation m the
manner herctofore explained.

A gas meter 162 of any preferred con-

sirnetion 1s designed to be connected with

the pipe 91* for registering the amount of
vas passing into the compression chamber
of the valve. The gun is equipped with
suitable oil cups 163 and 164, mounted on
the hinged door or closure and on the later-
ally extending cylinders and adapted to
fubricate the main and auxthary pistons.
IHaving thus fully described my mven-

(ion, what T claim as new and desire {o se-
crire by Fetters Patent, 18:— |

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

109

105

119

115

125

2, In a gas gun, the combination with a -

barrel, of means for holding a projectile in

the hore of the barrel, means for supplying

the barrel with a charge of explosive aeri-
ating within the

130
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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 neri-

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 foi

supplying the barrel with a charge of aeri-

form fluid, and a plurality of pistons ar-
ranged to compress the charge and simulta-
neously operating in angular 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 projeciile
within the bore of the barrel, means for SUP-
plying the barrel with a charge of ex plosive
aeritorm fluid, and a plurality of pistons

-arranged to simultancously compress the

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

G. In a gas gun, the combination with a
barrel, of means for holding a projectile
within the barrel, mieans 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 to
simultaneously compress the charge and
disposed in angular relation and having dif-
ferential strokes, one of the pistons operat-

ing 1n the bore of the barrel i 1rear of the-

projectile and movable toward the game.

(. Ina gas gun, the combination with a bar-
rel, means for supplyvine the same with a
charge of explosive neriform flind; of 4

plurality of pistons disposed In’ angular re-

lation and having differential strokes -for
compressirg the charge, one of the pistons |
-being movable past the other. |

8. In a gas gun, the combination with. a
barrel, and means for supplving the same
with a charge of explosive aeriform i,
of a pair of pistons arranged to COMPTEsS
the chaige and disposedtin angular relation
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
exploding the charge.

10. In a gas gun, the combination with a
barrel, and means for supplying the same

5

1L

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 a
barrel, and means for supplying the same
with a charge of explosive gas, of a piston
movable mwardly with respect to the bur-

rel to compress-the charge, and g Qravity

acting locking device located above the pis-
ton and arranged to engage the same at the
hmit of its inward movement to lock the
piston against ontward movement wlhen the

charge 1s.exploded, and means for exploding

the charge. | -
12. In a gas gun, the combination with a

‘barrel, and means for supplying the same

with a charge of explosive gas, of a pisten
movable mwardly to compress the charge,
a pair of spaced locking pins located shove

and arranged to drop in rear of the piston

to lock the same against outward movement.
and means connected with the piston and
operating in the space between the locking
pins for moving the pisten 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-
msm for compressing the charge, a pro-

“Jectile having an annular groove, and a
locking device carried bv. the barrel and

arranged  to engage with the groove for

holdimg the projectile in place while the

charee is being compressed. R

4. In a gas gun, the combination of a
barrel having means for detachably nolding
i projectile within its-bore in spaced relztion
with the inner end of the barrel, means for

[ 3

supplving a charge of aeriform explosive

fimid to the space between the projectile .

and the mmner end of the barrel, and means

70

50

S0

85

160

4 (&

mowvable in rear of the projectile in the said

space between the same and the irner end
of the barrel to compress the charge.
15, Ina gas gun, the combination with a

barrel, of means for holding & projectile

within the bore of the barrel m spaced rele-

“tion with the inner end thersof snd inclnd-

Ing a soft metal band arranged to be com-
pressed within the-Bore to form an air tight
connection, means for supplying a charge of
explosive gas to the barrel, and mechanisin
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 air tight con-

i.-ﬂ"-
. 5
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- charge,
bharrel and engaging the grosve Tor nolding
the projectile against outward movement |
while the chavge 1s being compreassed.

M
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mechanism for compressing the
and @ locking device carried by the

nection,

17. In a gas gun, the combination with &
harrel, and mweans ot supplying the sams
with a charee of explosite gas, of a pro-
jectile, mechanism for compressing
charee within a barvel, a iocking device for
holding  the projectiie against outward
movement while the chavge is being com-
pregsed, and means zov simultaneously ex-
ploding the charge and releasing the shell,

19, {p 2 gas gun, the combination with &
barrel, and means Tor supplying the same
with a charge of explosive gas, of mecha-
nism for compressing the charge,

pin carried by the harrel and movable in-

wardly and ontwardly and engaging the

¢hell te hold the same against ovtward
movement while the charge is being com-
pressed, means for exploding the charge and
tor simuilianeously moving the pin out-
wardly to release the p rojeetile.

19. In a gas gun, the combination of a

harrel provided with a compression chamber

and having an opening communicating
iherewith, a closure for the said opening,
means for supplving a charge of PXTIOSLYE
as to-the compression chamber, and 2 pis-
ton operating 1n the said chamber to cont-
press the charge. a |

90, Tn a gas gun, the combination of a
barrel provided with a compression chamber
and  having an  opemng communicating
therewith, a closure for the said opening,

meaus for supplying a charge of explosive

oas to the cOImpression chamber, and 2 pis-

ton operating in the sald chamber to com-

press the charge and movable inwardiy to a
f and the said clo-
cure to relieve the same of pressure incident
to the discharge of the gun. .
91. Tn a gas gun, tne combination of &
harre] provided with a’ compression chams-
her and having an opening communicating
therewith, a closure
means for supplyving a charge of explosive
oas to the compression chamber, a piston
operating in the said chamber to compress
the charge and movable |
hevond the opening and the said closure {o
reliove the same of pressure incident to. the
discharge of the gun, and means for lock-
ing the piston against ontward movement.
00, Tn a gas gun, the combination of &
harrel provided at the breech with a com-
pression chamber and having an opening
communicating therewith to permit a sheld
or projectile to be placed in the barrel, 2
door for closing the said opening, a recipro-
catory piston operating i the compression
chamber and through the rear end of the

point beyond the opening

]

203,

L%
LG -

2 1sckin o |

for the said opening,

inwardly to a point

)

1

-

l

A

.3

Tbarrel having

chamber, a hinged clogure

{ad

e . ' ¥ 1 -‘ | - ) “l it | =y = . ™ Tt
naprel and movable inwardly o compress

A

g e . Y i the
Ahp-charge, and means connected with the

pater end of the piston for sperating the

En&..r’}].{-:"- . . ’ .
23. In =& oun, the combinaticn ot a
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for supniying “the bairel with a charge o
explosive gas, and & reciprocatory piston
operating through the rear end of the bar-
el and movable inwardly te compross the

charge and outwardry to create-a suction 1o
sssist in deawing the charge into the com-

pression chamber.

94, Tn & gas gun, tue sombination ¢l a
harrel having a COIPIession chamber and

provided with an opemng for the introduce-
tion of a shell or projectile, mechanism {orv
compressing & cpavge of gns withmm the
f for the saic open-
ing, o loaking lever mounted on the closare,
o lLink connected exteriorly with the barrel
and engaged by the outer end of the lever,
and a keeper monnted on the closure for en-
caging the inner portion of the jever. =

o5, In a gas gun, the combination ot a
barrel having a comprossion chamber and
provided with an opening, mechahisn for

compressing a chargoe of gas within the bar-

vol, o closuve for the said opening, opposite
transverse locking levers nivotally.-mounted
on the closure and having outer engaging
po1Eions,
of the levers and conpected with the barrel,
and keepers mounted on the closure and ar-
ratfeed to be engaged
of the locking levers.

o6, Tn o gas gun, the combination of «
barrel having o COMPression chamber and
nrovided with an opening, mechanism for
compressing a charge of eas, within the
chamber, a hinged closure for thie said open-
ing, and means fov ope rating the closure
including a rack par, coaring Tor reciprocais
ing the rack bar, anid mbang for cormecting’
ihe rack bar with the closuve. | -

o7 Tn a gas gun, the combination ot a
harrel having & compression chamber and
provided with an onening, mechanism for

mk g L"l
l {.?L S

~

comproessing & charge of was within the

hinged elosure for the sald open-

L

chamber, a
ing, and means for operating the closure M-
cluding a rack bay, gearing for veciprocating

the rack bar, and a link pivotaliy connected
with, the rack bar and with the closure.

98, In o was gun, the combination 61 a
harrel having an opening, & hinged closure
£y the same. a vortieally movable racs har,
an inelined link pivoially connected with

ihe pack bar and with the closure, an d a

horizontal shaft having operaling means,

and a pinion carried by the shaft and mesh-

ing with the rack bar: | o
50, Tn & ous gun, the combination of «
‘ 3 RN s T 4. ot _— .
harrel provided at the top Wit ait OpCLY ne,

3 cOmpression champer, means.

1:1_1I

links enoaging with the outer ends:

by the inner portious
300

Sl

3

70

b
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o

M
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115

129

125
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“barrel and provided with
sl reciprocatable rack bar oneraling 1n the
saxd gmde, a horizontal shait journaled in

necting the rack bar
- sure.

 £53,883

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

tha said bearings and havine a pinion mesh-
g with the rack bar, and means for con-
with the hinged clo-

50. In a gas gun, the combinationof a

barrel having a compression chamber and
auxiiary eylinder com-
~municating with the compression chamber,
“a maln piston operable in the compression
chamber to compress a charge of explosive

SYy
L TN

provideda svith

gas. an auxiliary piston cooperating with

the main piston, and gearing for actuating

- the said pistons.

o
e

Bl In & gas gun, the combination of a
barrel having a compression chamber and

provided with an auxiliary cylinder com-
mumeating with the compression chamber,

a Inain piston operating in the compression
chamber, an auxiliary piston operating in

the cylinder, and gearing for sunultane-

ously moving the pistons inwardly and out-
wardly, | o |

- 32, In a gas gun, the combination of a
‘barrel having a compression chamber and
provided with an auxiliary cylinder com-
municating therewith, a main piston oper-
aling in the compression chamber, an aux-
operating in the cylinder, and
for moving the pistons inwardly
and - outwardly, said gearing including
5 means for stopping the inward movement
of the auxiliary piston and for advanecing
‘the main piston beyond the auxiliary piston.
33, In a gas gun, the combination of a

iliary piston
gearing  for

~ barrel having a compression chamber pro-
40

vided with a eylinder communiecating there-
with, a4 main piston operating in the coms-

- pression chamber, an auxiliary piston oper-

ating in the auxiliary cylinder and arranged

~1n flush relation with the inner wall of the
45

compression chamber and completing the
sald mner wall when at the limit of its in-
ward movement, sald main piston being

- movable Inwardly {o -a peint beyond the

H0

bloek and adapted to relieve the nuxiliary
piston oI pressure when a charge. is ex-
- ploded. | - -

barrel having

auxiliary piston and constituting 'a breech

B4 in

‘.
i L

¢as gun, the combination of a

& compression chamber, a

3

_IF
&
iy

piston movable

_ mwardly and outwardly in
thie said chamber fo compress a charge of

explosive gas, a rack bar connected with the
- piston Tor reciprocating the same, and a mo-

60

.‘11'-

tor operated gear for acluating the rack bar.

35. In a gas gun, the combination of a
barrel having a compression chamber, « lon- |
gitudinal  piston movable inwardly ‘and
outwardly in the said chamber to compress a
charge oi explosive aeriform fluid, a rack

means for actuating the rack bar.

chamber, a main longitudinal }gistdn oper-
er, a later-

‘able auxiliary piston operating in.

' .;l . N L : L - . .

the cylinder, a longitudinal rack bar located

the auxiliary pisten, a

‘motion from the gear to the slide. -
40, In-a gas gun, the combination of a

' bar located beneath the barrel and connect-

ed” with the rear end of the piston, and

36. 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-

@.

6o

70

ber, a main longitudinal piston operating

1n the compression chamber, a laterally mov-

able auxiliary piston operating in the cyl-
inder, a longitudinal rack bar located be-
neathr the barrel and connected with the

main piston, and gearing meshing with the

ack bar for actuating the auxiliary piston.
37. In a gas gun, the combination of a

‘barrel having a compression chamber and

provided with a late'i‘a,lly extending evlin-

der communicating with the compression
chamber, 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 connected with the

maln piston, a gear meshing with the rack

par, and means for communicating motion

from the gear to the auxiliary piston, =
48. In a gas gun, the combination of a

ating in the compression cham
ally mo

beneath the barrel and counected with the
main piston, a slide carrying the auxiliary
piston, a gear meshing with the rack bar

and o pitinan pivoted to the slids and ec-
centrically connected with the gear. .

30. In 'a gas gun, the combination of a
parrel having a compression chamber and

provided with a laterally extending cylinder

communicating with the compression cham-
ber, a main longitudinal piston operating

111 the compression chamber, a laterally mov-

able auxiliary piston operating in the cylin-

the barrel and connected with the main
piston, a shde having an arm connected with

the rack bar, and means for cominunicating

barrel having a compression chamber and

provided with a laterally extending ceylin-
der caommunicating with the compression

chamgh:r, a 1main longitudinal piston operat-
Ing 1 tie compression chamber, a laterally

| movable auxiliary pisten operating in the

cylinder, a longitudinal raclk bar located be-
neath the barvel and connected with the
maln piston, a transverse guide, a slide re-

ciprocating in the guide and connected with -

the adxliary piston, a gear meshing with

gear meshing with.

75

80

85

90

‘batrel having a compression . chamber and
proveded with a-laterally extending cylin-
aer communlcating with the recmpression

100

1905

1190

der, a longitudinal rack bar located beneath

1256
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H

the rack bar, and a
gear with the shde.

41. In a-gas gun, the combination of a

barrel having 2 compression chamber, later-

ally” extending . cy inders ~communicating
with the compression chamber, a main lon-

situdinal piston operating in the compres-

~ sion chamber, ‘a pair of laterally movable

10 Tac
" pected with the main piston, a motor actu- |

pistons operating in the said cylinders, a
rack bar located beneath the barrel and con-

ated gear meshing with the rack bar-for re-

- barrel provided with a ¢

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
DATTE ylindrical compres-
sion chamber, an auxiliary cylinder extend-

ing laterally from the compression chamber

and communicating therewith, a main lon-

gitudinal piston reciprocating in the com-

- pression chamber, |
“ating in_the cylinder. and provided with a

an auxiliary piston oper-

concave inner end arranged in flush relation
with the inner wall of the -compression

" chamber and completing the same when ‘at
" the . limit of its inward movement, and

- 3h

~ the auxiliary piston 1n

- 40

mechanism for actuating the pistons.
43. In a gas gun,

o

the combination of a

30 barrel provided with a compression cham-

ber and having an auxiliary cylinder com-
municating therewith, a main piston oper-
ating in the compression chamber, an auxil-
ijary piston operating in the cylinder, and
mechanism for actuating the pistons includ-
ing means for advancing the main piston
beyond the auxiliary

the wall of the compression chamber before

the main piston has passed it to prevent gas

grom being pocketed in the auxihary cylin-
er. .' . a o

4. In.a gas g’im,

the combination of a

 barrel having a compression chamber and

50

55

- pression chamber

80

~ cylinders communicating With the compres:.
sion chamber, of o main Iongitudinal. piston’.

G5

- o e "'n.\. - [
P B v b
TR TR g 1., W T B -

chamber, an auxiliary piston operating In
bar connected with the |

provided with an auxiliary cylinder com-

municating with the compression chamber,

a main piston operating in the cofnpression
n
the cylinder, .a. rack

main piston, means for actuating the rack

bar, and gearing meshing with the rack bar |

for communicating motion to the auxiliary
piston, the teeth of the rack bar being ar-
ranced to move the auxiliary piston inward
in flush relation with the wall of the com-
and being carried beyond

the gearing to prevent further movement of
the auxiliary piston when the latter reaches
such position. = oo T
45, In a gas gun,.thé,;c,ﬂmbination with a_
barrel having a compression chamber and
provided w itﬁ',]a-_f;eml y. projecting auxiliary -
icating with the ‘compres-/

operating in the compression: chamber, aux-.

&

r{?_

. ! DL Jrum— LR .

pitman '_C(mneciting the_‘

Pist(}n‘ and for movi_ng 1
flush relation with |

093,080

-iliary pistons operating in the said cylin-

ders, a longitudinal rack bar connected with

the main piston and
‘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 toeth.
the aunxiliary pis-

being 'of a length to move
tons idward in flush relation with the. oppo-
site walls of the compression chamber and
arrangeéd to be carried beyond the gearing

to prevent further inward movement of the
| auxiliary pistons. |

- 46. In a gas gun, the combination of a
barrel having & 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-
ating the piston, an inlet valve controlling
the admission of gas to the compression

provided at opposite |

70

79

80

85

chamber and adapted to prevent tlle escape

of gas, and means for automatically open-

ing the inlet valve on the outward move-
ment of the piston and for closing the valve

on the inward or compression stroke of.the

piston.

barrel having a compression chamber, an
inlet valve for controlling the admission of

gas to and.for preventing the escape of the

same from the compression chamber, a 18~
ton operating in the ‘compression chamber,
reciprocatory means for actuating the pis-
ton, and a valve operating device carrie(f by
the said means. - S |

48, In a gasy gun, the combination of a
Barrel having a comp
inlet valve for controlling

gas to and for preventi

the admission of
ng. the escape of the
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

*

ranged to open the valve during
ward movement of the piston. -
49. In a gas gun, the combination of a
Rarrel having a compression chamber, an
inlet valve for controlling the admission of
same from the compression chamber,
ton operating in the compression chamber;
reciprocatory means
carried by the reciprocatory
ranged to open the valve
ward movement of the piston and movable
away from the valve
pression stroke of the piston.
* 50. In a gas gun, the comb
‘barrel having a compression

ressioh chamber, an

and ar-
. o !’?
the out-"

oas to and for preventing the escape of thé
a pis-

for actuating the pis-
ton, and a tapered or wedge-shaped member

v means and ar- =~
during the out- -

on the inward or com-.

00

- 47. In a gas gun, the __._combination of -

95

100

| 3_05
same from the compression chamber, a pis-

110

1
f

115 -

125

ination-of a
chambery, an -

inlet valve for controlling the admission of . .
“gas to and. for preventing the. escape of the - .=

.
]

L o ..I : ..-:‘
" _ i

‘Same from the compression chamber, a pis-. 180/
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ton ower &'i"i}'}é in the compression chamber,
reciprocatory means for actuating the pis-
ton, and. a comonnted s uewd O1°
wadge-shape memoer carried Dy the yeeip-

mmr} NEENS nfi Mmzﬂ ) o oben th
tleve of the ontward movement of the pls-
enting an angularly disposed

f—

1
Lo
1
A

011 and prese:
tace to the va,_ﬂ* and adat}ted to be moved

- out of lime with the same durmfr t:}m 1IN ard

W

ot
ﬂi’: |

*‘u@vemem of the piston. .

o1, in-a gus gun, the combination of 3

 barrel ha VING & COMPression {'I}Mllb“l an in-

fad
On

e
<

,.,
e 1

i
N

N
iy

T
L
W

I b
. oy e
r::_'t {-1"1 £y

AL o i

vice carvied by tl

det valve for mﬁtmilir* o the admission of gas

to and for preventing the escape of the same
from the « mnplewifm chamber, 2 pisten op-

“1’“’f‘11{f ‘in the wmi;wsawn chimber, re-

ciprocatery means for -*r*tmtiﬂg the pl&i{m?
and a movably mounted t
shaped member curried by the 1‘@01}“‘0(,&{91 Y
neans and arrans “m 10 {}g:;en the valve on the
outward movement of the pi -.atmz and pre-
sentlng an f?f”L..r?} di sposed face to the

valve and ddapted to be moved out of fine
with the same duri ing the mwaz*d movement

ot the pIStOIL & spring engaging the mov-
able member for imlmaLy hmintain g the
SaIe in 1}ﬂsnm11 for engaging the valve.,, and
o stop for limitd ng the movement of the
member when the same is actuated by the

noa gas gun, the combination of a
barvel having a compression “11‘114;}%1? 1 Pls-
ton for compressing a charge of 24 i the
said chamber, a recipr {mai{}**v raci par con-

*he rack bar for OE}GI‘&U?}{T the piston, an
inler valve for f*tmnwlm‘w J‘te 11{711115%1011 of
gas to the fmnpzea&uﬂ Lﬂ_il'l"b“?:, and a de-
> rack bar and arra nged to

ﬂ
cpen the valve,.
Sy T

m;, the cor 11} nation of a

SETEE RN L2 L GO
bary El paving 2 compression chamber, a pis-
I Tor Li):lit}}rﬁ*lniﬁ-" 2 charge of gas in the

fiU ﬂlddi SO i veciprocatory *z’agh par Con-
necied Wit the ":leaif}zi means for actuating
e racic bay fm aperating the pht-&)ll an
1ive for ’fltmlfnw the athinission of
1o umn,m&mwu {lmmbw 2 Spring
_ mg the valve normally C’]UbUL and
g -a:lffa-‘icaa carriee by the vack bar and ar-
| ody w;:*&ﬁ%ﬂ the valve,

S ok duoa gas pun, the comibination of a
burrel huving a compression chamber, a 1,,1&3-
L0y wi* COMPIE: S5SN8 ulmwe of gas 1 the

i uam cL 2! }”4’”111{"‘{‘ }1**. I3 ok par con-

J

o for UD(E‘It g tﬂe })H;wn an 113.-

hui Top 11*1u11.11”’-f- ‘il 10 Llijﬂll*:*ﬂ{}ﬂ of
C e, . E .

{? mav* !mmmi 4 {,1(}'*(4(] Lzl*d a
RS DR TR ., :
A -a:n.#!;g_aa~::=E_1L1§3afaa deviee cartied LV the rack hat

an preseniing an 13_{4111}&3:“ face to the valve

wr onenivy the aame,
T30 In oa gas wun, the combination ‘f
e E L fL ;:::f-:*lh.? {.__‘t-f.r...ﬂ u’O ‘!.:E.l }.i LJLJ.L}
JEE S ..,,,:.,r,.._‘-t VY 3
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C‘G:;tibln; Spring actuated inlet va
- trolling the admission of gas to the COMPLes-
sion chamber and for ])Leventmn the escape.

tapered or wedge-

ton Opel‘ltlﬂﬁ', in the chamber to (omples:;.
1 charge of explosive gas, an automatically
Ave for con-

of the same therefrom. said valve lm‘unn Al
stem depending from the barrel, a reciproca-
tory rack bar loc ted beneath the barr e] and

‘connected with the piston, and a device ¢

ried by the rack bar and arranged to open
the valve on the outward movement of the
piston and being vieldingly 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 pmndm with a compression cham-

oer; a carburcter communicating with the
compression chamber, y pision movable in-
wardly and uuiwrrm in the compression
c*mmber means 1or antomatically deliver-
g o qu;mtztv OF hvd carbon to the car-
bm*eter and for forcing tle current of arr

’]’

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 mmward movement of the
piston. |

;)? II gas gun, the combination of a bat

rel having g compression bhdlllh“l., A pmon

movable irw dlﬂh and outwardly in the said
chaniber, & carbureter eonimunicating with
the compression chamber, a hy drocax bon res-

rec - ervoir communicating with the exrbureter,
nected wtu the piston, means for actuating

A compressed air ;-;upplv connected with the

'carbui‘eitr and valves connected with the

hwh(}cubuu reservoir and with the com-
pressed air supply for controlling the pas-
sage of the hydrocarbon and a1y to the car-
bmutu: |
L a gas gun, 'thu combination of a
.:111-:}1 having a compression chamber, a pls-
ton movable mwmdlv and outwa uldlj, in the
sald chamber, a carbureter communicating
with the cmnpreasmn chamber, a hy drocar-

75

80

85

90

100

105

110

bon reservolr communicating with the car- .

bureter, a c,omple%ul alr 511131}1} connected
‘with the car bureter,

valves connected with
the h'Vdrouu‘bﬁn reservolr and with the com-
pfessed air supply for controlling the pas-

sage of the hydrocarbon and air to the car-

bureter, means for opening the said valves
during the outward mo vement of the piston,
and means for closing thun when the piston
moves Imward to compress a charge,

59. In a gas gun, the oambmmmn of a bar-
rel having a compression chamber, a piston
movable Hmfmdly and outwardly 3 111 the said

115

120

chamber, a e*’wbtmtel communlicating swith

the compression dmmbei a. hydrocarbon
TeSErvelr communicating with the carbu-

reter, a mmpres%d alr supply connected

with the carburveter, valves connected- with
the hydrocarbon reservoir and with the com-
‘pressed air supply for controlling the pas-

123

N RS "
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15

 bureter, means connected with the
for automatically opening the valves dur-
ing the outward movement of the said pis-

20

29

30

| T |

093,083

sa ge of the hyﬂrocarban and air to the car- | the piston and ;pro?ided with means for
bureter, and means connected with the pis- '

ton for automatically opening the valves
during thé outward movement of the said
piston. . o - -

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-
piston.

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-

35

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
. piston.

. 40

©62. 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 hydrocax-
“boh reservoir communicating with the car-

+45-*

50

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-

“the piston and arranged to open the valves

D

during the outward movement of the piston,

and springs for automatically closing the

valves. -« .

63. In 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-

0

" the carbureter, valves for controlling 'the .

bon reservoir connected. with the carbureter,
a. compressed air supply also.connected with

T

~ passage of the hydrocarbon and the air to

the earbureter, snid valves having operating

15 arms; and reciprocatory rods connected with.' - 68 In a

L

gas gun, the combination of a |

operating the valves.

. 64, In a gas gun, the combination of a

barrel having a compression chamber, a pis-
ton movine inward and outward 1n the com-

pression, ammber, a ' carbureter connected

bon reservoir connected with the carbureter,
a compressed air supply also connected with
the carbureter, valves for controlling the

with the compression chamber, a hydrocar--

70

75

passage of the hydrocarbon and the air to

the carbureter, said valves having operating
arms, reciprocatory rods connected with the

“piston and provided: with means for engag-

ine the arms of the valves to open the latter

80

on the outward stroke of the piston, and -
springs for automatically closing the valves.

65. In 8 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 charg _

drocarbon reservolr 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

valves' having horizontally movable arms, .

cuiding means for the arms, springs for au-

ing rods connected with the piston and pro-

85

ce of explosive gas, a hy-

90

05

tomatically closing the ‘valves, and operat-

vided with means for engaging the arms to "
open the valves on the outward stroke of the -

piston. . | | o
66. In a gas gun, the combination of a
barrel having a compression chamber, a pis-

100

ton moving into and out of the compression
chamber, a carbureter communicating with ..

- the cbmpression chamber for supplylng 2

charge of explosive gas, a hydrocarbon res-

ervolir connected with the carbureter, a sup-
ply of compressed air also conn_-ected' 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-

. ; 1 ally the car- | ward movement of the piston. _
bureter, operating rods reciprocating with |

67. In a gas gun, the combination of a

.

105

110

115
barrel hhving a compression chamber, & pis-~

ton moving mto and out of the compression: -
chamber, a carbureter communicating with:

LI
g,

the compression chamber for supplying 13.' -

charge of explosive gas, a hydrocarbon res-

the carbureter, valves for controlling the

passage of hydrocarbon and the compressed

air to the carbureter, a check valve for con-

fining the gas within the compression cham-
bor, and means moving with the piston for
opening the valves during the ontward move- .

ment of the:said piston. = |

¢ -

120
ervoir connected with the carbureter, & sup- -
»ly of compressed air also .connected wit:

125

ga gun,. -_th‘?" cﬁmblllﬂtion of & 130
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frauncd
st

25

moves outward,

A8
barrel having a compression chamber, s pis- | contacts arranged in the path of the clreuit

won movable inwardly and outwardly in the

compression chamber, a carbureter commuir-

nicating with the compression chamber for

supplying a charge of explosive gas to the
same, & hvdrocarbon reservoir connected with
the carbureter, a compressed air supply also
connected with the carbureter, valves for
controlimg the flow of the hyvdrocarbon and
compressed air to the carbuyeter, a check
valve for confining the oas within the con-
pressicn chamber, operating rods recitprocat-
ing with the piston and provided with means

for opening the valves af the hydrocarbon

reservolr and the air supply when the piston
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 &
barrel having a portion of its bore Torming
4 compression chamber, means for holding
@ projectile in the bore of the barrel at tha
front end of the compression chamber, means
for supplying a charge of explosive gas to

! - : |
L the tompression chamber, mechanism mov-
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able within the bore of the barrel and locate
at the rear of said projectile for COMpressing
the charge, and an electric circuit including
circuit closing means, and means for 1gnit-
ing the charge within the compression cham-
her. |

0. In a gas gun, the combination of a
barrel having a portion of its hore forming
& compression chamber., means for holding
a projectile in the barrel at the front end of
the compression chamber, means for supply-
g a charge of explosive gas to the said
chamber, mechanism movable within the bore
of the bharrel for _
within the said chamber, and an electric cip.
enit including a spark phie for 1gniting the
charge, and means operated by the compres-
sion mechanism for closing the cireuit.

71. In a gas gun, the combination with a
barrel 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 clectric
circuit ineleding means for exploding the
charge within the compression chamber,
and spaced terminals or contacts, and a eir-
ctit elosing device movable with the plston
and arranged to engage the terminals or
contact points for closing the circuit.

72. In a gas gun, the combination with a
parrel having a compression chamber, and
means for supplyihg a charge of explosive
Zas 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 clectrie cireuit
including means for ieniting the charge

.

within the compression chamber, and spaced

compressing the charge

993,083

- ——

closing device.
e iy =

(5. In a gas gun, the combination of a

~barrel having » compression chamber, a pis-

ton reciproeating in the compression cham-
ber, means for supplying a charge. of ex-
plosive gas to the compression chamber, a
vatve 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 {he said piston, an
electric circuit ineluding means for 1gniiing

“the charge, and spaced contacts, and a de-
vice also moving with the piston and. ar-

ranged to close the circuit during the inward

charge on the compression siroke.

1Y

4. In a gas gun, the combination of g
barrel having a compression chamber, a pis-
ton reciprocating in the compression ~hamn-
ber, a carbureter communieating  with
the compression chamber, s hydrocarhon
reservolr connected with ithe carbureter, a
compressed air supply also connected with
the carbureter, valves for controtling the
passage of hydrocarbon and compressed air
to the carbureter, means moving with the
piston for opening the valves during the
oulward stroke of the said piston, an elec-
trie circuit including means for igniting the
explosive gas within the compression cham-
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 stroke of the piston.

75. In a gas gun, the combination of a
barrel having a compression chamber, a
piston reciprocating in the said chambher, a
carbureter communicating with the com-
pression chamber, a hydrecarbon reservoir
connected with the carbureter, a compressed
ar 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 ontward move.

ment of the said piston, an electric cirenii
melnding means for wniting the explosive
ens within the compression chamber, and a
cirenlt elosing device moving with the DIs-
ton and arranged to close the circuit dnring
the 1nward ov compression stroke 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 wection, a barrel
prvotally monnted on the front section and
having a compression chamber, a piston re-

ciprocating in' the compression chamber,

mechanism  for reciprocating the piston
guided on the said sections of the hage or
piatform and having removable connections
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movement of the said piston to explode the
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with one of the same, and an inclined ad- | rocatable in the bore of the barrel and mov-
justing screw connected with the barrel and | able forwardly in'the said space to compress
with the platform. o - the charge. ' e

~ 77. In a gas gun, the combination of ay

In testimony, that I claim I, the fbrégoiﬁg’ .

5 barrel having mearns for detachably hold- | as my own, 1 have hereto affixed my signa- 15

- ing a projectile withn it in spaced. relation | ture in the presence of two witnesses.
with ifs inner end, means for supplying a | "ERNEST HUBBARD HAMILTON.
charge of explosive aeriform fluid to the| Witnesses: - o ST
barrel between the projectile -and the im-| ~  J.N. GoopwIN,

10 ner end of the barrel, and a piston recip-1 - -G. O. ErwiN, .

T
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