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To all whom it may concern: . 
Be it known that I, NELsoN GooDYEAR, a 

of the borough of Manhattan, city, county, 
and State of New York, have invented cer 
tain new and useful Improvements in Gas 
Guns, of which the following is a specifica tion, accompanied by drawings. 
This invention consists of a gas gun or 

cannon in which the explosive used is a mix 
ture of two gases, such for example as 
oxygen and acetylene, which when ignited 
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explode-with considerable violence. 
It has for another object an automatic 

supply of the two gases required and means 
for conducting them into the firing chamber. 
The embbdiment of the invention shown 

in the drawings and particularly described 
herein relates to a small cannon for saluting 

20 

25 

30 

35 

- celebration, etc. • 
It has among other advantages low cost 

for the explosive, enabling a great number 

purposes or as a toy for Fourth of July 

of shots to be fired from one charge of gas 
stored in generators' or receivers. 
since the explosive used in the gun is in a 
gaseous form instead of being in a solid or 
granular form, as with powder, there is 
much less danger of damage being done 
when using the gun as a toy, as there are 

I, no solid particles to be thrown out uncon 
sumed. 
Another advantage of this invention re 

sides in the fact that when the proper gases 
are selected, as for example, oxygen and 
acetylene, or oxygen and hydrogen, there is 
no danger of explosion or ignition outside. 
of the firing chamber of the gun, as the 
gases are stored or generated separately and 
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when pure neither gas can be exploded or 
burned. 

Further great advantages of this inven 
tion reside in the great number of explo 
sions which can be obtained from a charge 
of nominal cost. Also the safety of the use 
of this device is a great advantage over 

I other guns shooting the usual forms of 
powder or explosives, in that the materials 
used to generate the gas or gases are then 
selves non-explosive and great quantities of 
then can be stored with impunity, and with 
out increasing fire hazard or danger in case 
of fire if properly packed. 

Also 

In the following drawings one embodi 
ment of the invention is shown: 

citizen of the United States, and a resident Figure 1 is a plan view; Fig. 2 is a side 
elevation partly in section; Fig. 3 is a lon 
gitudinal section through the gun and gun 
carriage; and Fig. 4 is a transverse section 
through the gun, gun carriage, and the gas 
connections. 

Referring to the drawings A is a gun or 
cannon mounted on a carriage B which is 
in turn supported by a base C. 
D and E are respectivel 

and an oxygen generator, Wil, may be of 
any of the well-known forms. In the pres 
ent instance the acetylene generator D is of 
the type in which water is permitted to drip 
from a receptacle F through a needle valve 
Gupon calcium carbid placed in the con 
tainer H. Acetylene is conducted from the 
generator through the pipe I which has rub 
ber connections at J and J and leads to the 
pipe IX which enters the gun at L. The 
pipe K also serves as one of the trunnions 
of the gun. 
The oxygen generator is of the displace 

ment type in which the gas generating ma 
terial, sodium peroxid for example, is placed 
on a grating M in a vessel N which is open 

an acetylene 
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at the bottom to admit of the ingress and 
egress of the water from the outer tank of 
the generator E, which is filled to a level 
considerably above the grating M. The 
vessel N is provided with a gas outlet pipe 
O having rubber connections P and P' cor 
responding to the connections J and J of 
the acetylene generator, which in turn lead 
to a pipe Q forming the other trunnion of 
the gun and entering the latter at R. Both 
generators are provided with suitable screw 
covers S and S to facilitate charging and 
emptying when tle material is spent. 
The gun is supported by the trunnions K 

and Q which are fastened by set screws T 
and T to rocker arms U and U carried by 
the pivot bearing V which is fastened se curely in the gun carriage B.. At the breech 
of the gun there are two rocker arms W. 
and W which are attached to the gun by 
means of the pin X and which are support 
ed on the pivot bearing Y which is also fas 
tened to the carriage B at both ends. The 
gun carriage B is slotted on both sides as 
shown at Z, the slot being in the form of 
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2 
an arc described around the center V. The 
gas pipes I and O may be provided with 
stops or cocksa and b. From the acetylene 
pipe I a small pipe e is led to a point adja 
cent to the breech of the gun. The breech 
of the gun is provided with a vent holed 
near the breech and coming just under the 
end of the pipe c. The end of the pipe c 
is reduced so as to form a restricted passage 
for the acetylene or inflammable gas, which 
latter may be lighted so as to maintain a 
pilot flame or ignition flame near the vent d 
of the gun. 
The trunnions K and Q where they enter 

the gun are inclosed in a close fitting sleeve 
e which is brazed or otherwise tightly fas 
tened to the gun barrel A. The trunnion 
pipes K and Q are closed at their respective 
ends f and g but are provided with gas ports 
h and i which are directed toward the breech 
of the gun, as clearly shown in Fig. 3. 
As will be understood from the drawings, 

the gun is mounted on what is generally 
termed a disappearing carriage, that is, 
when the gun recoils the rocker arms U U' 
and W W revolve around their respective 
axes V and Y and the gun jumps backward 
and at the same time drops as the trunnions 
IK aid Q travel backward in the circular 
slot Z, the two sets of rocker arms U and W. 
serving to keep the axis of the gun at all 
times parallel to its axis when in the upper 
position. Referring to Fig. 3 it will be seen 
that the segve e is provided with a slot or 
ports f which register with the ports and i 
when the gian is in the upper or firing posi 
tion, and since the sleeve e is fastered to 
the gun the ports i do not change their po 
sition with reference to the gain. Since the 
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trunnions K and Q are rigidly held in the 
rocke aris T : it it will be see that 
wer the gill recoils the It) its h : il will 
claige their position with relation to the 

1 and will le thrown oit (if register with 
the ports j, that is, the triminion pipes K and 
() will rotate around insicle of the sleeve a 
togh an angle corresponding to the 
angular travel of the rocker artins f, this 
closing the gas connection between the gen 
'rators and the firing chamber of the gin, 
and stopping the low of gas through tie 
latter. 

'io permit the movement of the gun with 
out disconnecting the gas connections, flexi 
ble pipes inay be used, as shown at J and P 
or in larger apparatus rigid pipes inay be 
ised having swing joi1 is coinciding with 
the axes of rotation. 
A spring k is fastencil between the rocker 

arms...} and W in such a way as to perinit 
of the fill recoil of the gun while serving 
to retain it to its firing position automati 
cally. 
To prevent a too quick recovery a clash 

pot for it a cuivalent device Stich as a 
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ratchet with escapement is provided. In 
the clash pot illustrated the end m is left 
wide open, which allows the -piston a to 
travel down without resistance when the 
gun recoils, air being freely admitted to the 
end o of the clash pot above the piston by 
ports p. These ports are covered by a 
leather or rubber flap q which is held in 
place by a shoulder on the piston rods, 
which latter is fastened to a pint connected 
to the rocker arms and U. The end of 
tle dash 
having adjusting screw for varying the 
is fired it recoils rapidly, extending the 

above the piston n. The recoil of the gun 
is arrested by the trunnions striking the 
back of the slot Z or by other suitable stops. 
As soon as the recoil is over the spring at 
once (exerts an upward pull ending to re 
store the gun to the firing position. This 
action of the spring tends to compress air 
within the clash pot above the piston in 
which automatically closes the flexible valve 

over the ports p so that no escape of air 
is provided, excepting through the small 
port al. It will thus been seen that the re 

| coil of the gun will be quick and the recov 
ery slow and that the recovery may be 
lined by the adjustment of the screw v. 
The action of the gun is as follows: The 

generators D and E are charged with their 
respective gas generating materials; the 
stops at and b are open and the gas issuing 
from the pilot pipe e is manually ignited. 
(as will flow into the firing chamber of the 
gin through the ports h, i and i and as soon 
is the mixture of gases arrives at the vent 
(d an explosion of considerable violence will 
(:ccur which cases the gun to recoil, which 
attoratically cits off the flew of gas from 

| be explosion chamber, this completely ex 
tinguishing the ?tate within the gun. The 
retroit of he gun interfere's in no way with 
the luring of the pilot, flame and as the 
gin retiri is to war he firing position the 
ports f anti again cone into register' with 

I this ports i a til the gin conneces to fill up 
with as again inct firing takes place as 
soon as the set it connes up under the pilot 
flame. 'i') a ?ort complete combustion vary 
ing gases should be mixed in varying por 
tions according to their nature. For in 
stance, to get the nost violent explosion 
with xygen and hydrogen two volumes of 
hydrogen should be admitted to one volume 
of oxygen, whereas when acetylene and oxy 
gen are used the proportion should be one 
volute of acetylene to two and one-half 
fitnes of oxygen. In order that the 
roper mixture inlay be predetermined. I 

viii.; varying it ber of ports in the 
triinii in pipes Kaid Q or the size of the 
(it: it and is varied so as to assure the 

aperture of the outlet port. When the gun 
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ot o is provited with an outlet at 

spring f. air rushing in through the ports p 80 
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proper mixture. The same result may be 
obtained by a proper adjustment of the stops a and band it is quite convenient to 
open the stops wide and provide for the 

5 proper mixture by the size of the ports in 
the trunnion pipes, or by predeterming the 
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sizes and drilling the ports and the stops 
a, and b accordingly, which saves experi 
menting when the gun is to be put into ac 
tion. The outer casings of the generators 
D and E are open at the top and the water 
champer F of the acetylene generator is pro 
vided with a vent hole ac, so under no con 
ditions can there be an excessive pressure 
within the generators. Under low pressure 
neither acetylene or hydrogen can be ex 
ploded within the generator after the first 
residual charge of air has been exhausted. 
Neither is oxygen explosive in a pure state. 
It will therefore be seen that it is impossible 
for any flame to extend beyond the portsh 
and i, as the gases arrive pire and un 
mixed up to these ports. Even should one 
generator become exhausted while the other 
was in operation, there could be no mixture 
within the generators, or pipes. For ex 
ample should the acetylene be exhausted and 
the Oxygen still continue. the issuing gas 
at the trunnion port i would readily find an 
escape through the vent d of the gun, there 
fore the pressure could not accumulate with 
in the gun so as to force oxygen into the 
trunnion pipe K through the port h. 

Referring to IFig. 2, the front end of the 
gun is broken away for the purpose of show 
ing the stop w and the projectile y. The 
stop a serves to prevent the projectile roll 
ing or sliding backward into the explosion 
chamber at the breech of the gun, and may 
consist of a heavy wire fastened in the walls 
of the gun at its ends or may be embodied in 
the form of a shoulder or bead turned witli 
in the gun at the point a or any form adapt 
ed to arrest the backward travel of the pro jectile without materially interfering with 
the passage of the exploded gas into the 
barrel of the gun. The projectile may ob 
viously be of any form for any purpose and 
if a hollow shell charged with explosives or 
colnbustible material for giving a white or 
a colored light the latter may be ignited by 
a time fise which is in turn ignited by the 
flash of the exploding gas within the gun. 
When used for firing projectiles they can be 
rolled down the muzzle 2 when the gin is 
in the position of extreme recoil or the gun 
may be operated from the stops (t, and b 
which is the safer method when the gun is 
of consideraisie size. 
When used simply to make a noise as for 

Fourth of July celebrations, or for signal 
ing purposes, as an aid to navigation dur 
ing fogs, the gun lay be fired automati 
cally and it, will continue exploding at reg 
ular intervals, depending upon the adjust 
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ment of the screw so long as any gas re 
mains. It should also be understood that 
I can substitute cylinders of compressed 
gas to take the place of the generators with 
equal effect and greater or lesser economy, 
according to conditions. By suitable adaptations of the principles 
involved, many useful applications may be 
developed from this invention and I do not 
limit my claims to the particular embodi 
ment of the invention herein shown, as the 
details of the apparatus may be modified 
in a great variety of ways. 

I claim and desire to obtain by Letters 
Patent the following: - 1. In a gas gun, the combination of a gun barreland its mounting, means for permit 
ting the gun barrel to recoil quickly and re 
cover slowly to firing position, an automatic 
recoil check and means for admitting gases 
to the barrel during its recovery. 

2. In a gas gun, the combination of a gun 
barrel and its mounting, means for permit 
ting the gun barrel to recoil quickly and re 
cover slowly to firing position, an automatic 
recoil check, gas generators mounted ad 
jacent the gun barrel and means for admit 
ting gases from said generators to the barrel 
during its recovery. 

3. In a gas gun, the combination with the gun barrel and mounting gf a plurality of 
gas storage means, means for leading gases 
separately from said storage means to the 
gun barrel, means for automatically ignit 
ing and exploding the gaseous mixture in 
said barrel, means for permitting the gun 
barrel to recoil and recover to firing position 
and an automatic recoil check therefor. 4. An automatic gas gun comprising a gun 
barrel, recoil mechanism therefor, connec 
tions for supplying gas to the barrel, and 
means for preventing harmful admixture 
of the gases other than in the barrel. 

5. In a gas gun, the combination of a gun 
barrel and its mounting, means for permit 
ting the gun barrel to recoil and recover to 
firing position, an automatic recoil check, 
gas generators mounted adjacent the gun 
barrel, means for leading gases frolin said 
generators to the barrel, and means or auto 
matically igniting the gaseous mixture in 
the barrel after each recovery. 6. An altomatic gas gun comprising in 
combination with the gun barrel an ail ()- 
matic recoil check, of means for supplying 
gases to said gian barrel and means for auto 
matically igniting said gases in the bai'i'el 
after each recovery to firing position. 

7. An automatic gas gun comprising a 
gun barrel having a vent, recoil mechanism 
therefor, means for supplying gas to the bar 
rel, a pilot light connection for exploding 
the gas at the vent and means controlled by 
the movement of the barrel for perinitting 
exploding the gas. 
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8. An automatic gas gun comprising a 
gun barrel having a vent, recoil mechanism 
therefor, means for supplying gas to the 
barrel, and a pilot light connection for ex 
ploding the gas at the vent, in fixed position 
to coöperate with the vent only when the 
gun is in approximately firing position. 

9. An autoitatic gas gun comprising a 
gun barrel. recoil mechanism therefor, a 
connection for supplying gas to the barrel, 
and a valve actuated by the movement of the 
arrel for controlling the said connection. 
10. An automatic gas gun comprising a 

gun barrel, recoil mechafism therefor, a 
connection for supplying gas to the barrel, 
Ileans for exploding the gas and means con 
trolled by the movement of the barrel for permitting exploding the gas. 

11. An automatic gas gun comprising a 
gun barrel, recoil mechanism therefor, a 
connection for supplying gas to the barrel, 
Ileans fol' exploding the gas, means con 
trilled by the movement of the barrel for 
pernitting exploding the gas and means for 
regulating the speed of the recoil mecha 
IS 

12. An automatic gas gun comprising a 
gun loari'el having trannions, a gas inlet con 
ne?tic)il to Ole of the trunnions, recoil mecha 
lish), and a valve for sail connection actu 
ated by the recoil movement. 

13. All automatic gas gun comprising a 
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gun barrel having a vent, recoil mechanism 
therefor, means for supplying gas to the 
barrel, means for exploding the gas at the 
vent and means attached to said recoil 
mechanism to permit of successive auto 
matic explosions after each recoil and re 
covery. W 

14. An automatic gas gun comprising a 
gun bar'el having a vent, recoil mechanism 
therefor, means for supplying gas to the 
barrel, means for exploding the gas at the 
vent in fixed position to cooperate with the 
vent only when the gun is in apprezimately 
firing position and means attached to said 
recoil mechanism to permit of successive 
automatic explosions after each recoil- and 
recovery. 

15. An automatic gas gun comprising a 
gun barrel, recoil mechanism therefor, a 
connection for supplying gas to the barrel, 
barrel for controlling said connection, and 
means for prohibiting any back firing 
through said connection, 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses, June 23rd, 1909. 

NELSON GOODYEAR. 
Witnesses: 

E. VAN ZANDT, 
E. P. LA GAY. 
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a valve actuated by the movement of the 
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