Sheet 1.

N

- \ 3 u.)
S A Ii’mme s \y

2 Sheets

Patented Feb. 11, 1890.

G. H. REYNOLDS.
- PNEUMATIC GUN.

No. 421,307.

(No Model.)

e a&mmmmmmmmmmmNwmmmmmmmmwm&mwmmw®wgw%%%%m/, .
- . - \ A \\\..//4 .\ 5
IO ~\~ S Y
Al
- W/ //MW_
7 _ — = ——— lum
L, JE‘H\\\\‘I - IW‘~§
. ) BEZ < 4 ’ /m
7057 \\\m%////////////////////// a m%

Witnesses

- Inventor

e ey et

/3'0—\-\1-"\.«_3”\“

oo

7.

.



(No Model.) 2 Sheets—Sheet 2,

G. H. REYNOLDS,
PNEUMATIC GUN.

No. 421,307. Patented Feb. 11, 1890.

N

4 \_ Q\\\\\\\%

(G

Witnesses
%y/cfﬂm«/ [nventor

P2l R B Yo K. /%/M




UNITED STATES

PATENT OFFICE.

GEORGE H. REYNOLDS, OF NEW YORK, N. Y.

'PNEUMATIC GUN.

SPECIFICATION’ forming part of Letters Patent No. 421,307, dated February 11, 1890.
Application filed March 14, 1889, Serial No, 303,219, (No model.)

To all whom it may concern:

. - Be it known that I, GEORGE H. REYNOLDS,

of the city and county of New York, in the

State of New York, have invented a certain

new and useful retarding device for delaying

the start of projectilesin pneumatic and other
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guns and liberating them when the propel-
ling force has attained a sufficient tension, of
which the following is a specification.

The combustion of powder or the admission
of air or other impelling-gas at high tension,
although very rapid, is not absolutely instan-
taneous. Itcommences witharelatively gen-
tle force and acts more foreibly at a later
period.

The object of my invention is to prevent

the projectile from ‘being puffed partly or

entirely out of the gun before the propel:
ling force is sufficiently developed in the bar-
rel or’ehamber behind  the projectile to be
fully effective. )

To this end the invention consists, prima-
rily, of a weak tie-bar, which, being attached
either to the projectile or to a gas-check be-
hind the same, is connected at the rear end
either to the breech of the gun or to a gas-
check behind the powder or other propelling
force, which tie-bar is of sufficient strength
toallow of the aceumnulation of ahigh pressure
behind the projectile, but will break and leave

. the projectile entirely free when:the desired

force has been developed. »
The accompanying drawings form a part

~ of this specification and represent what I eon-
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sider the best means of carrying out the in-
vention. All are centrallongitudinal sections.

Figure 1 shows the gun with thetie-rod and
its eonnectionsintroduced behind a projectile,
the breech being still open; and Fig. 2 shows
the breech closed and the firing-valve open.
In this figure the gun is in the act of being

discharged, the air having been admitted by

the sudden opening of the passages into the
breech and the pressure having risen suffi-
ciently to break the tie-rod and startthe pro-
jectile in its movement through the barrel.

Fig. 3shows the invention applied to a breech-

loading cannon using gunpowder, . In this

view the Lreech is closed ready for firing.
Similar letters of reference indicate like

parts in all the figures where they oceur.

I will first deseribe the application of the
invention to guns in which the foree of com-
pressed. air or other gases is used to propel
the projectile.

Referring to Figs. 1 and 2, A is the barrel
of the gun; B, the valve, which in Fig. 1 is
closed upon its seat C against the admission

of air to the barrel from a belt of compressed .

air contained in the valve-casing, which isin

open connection with one or more reservoirs

of compressed air, (not shown,) and in Fig.2
is shown open for the admission of air, as
shown by the arrows.

D’ is a gas-check lying against the breech-
plug A/, or the equivalentrearboundary of the
firing-chamber.” Itisformedof a strong disk
of steel or other material provided with suit-
able packing to prevent the gas from passing
it under the strong pressure to which it is
subjected at the moment of the discharge of
the gun.

D?is another gas-check with packing ar-
ranged in areverse position against the rear
of the projectile M.

-E is a tie-bar of low steel or other strong
and ductile material, and having enlarged
ends E’ E%, screw-threaded and strongly en-
gaged in corresponding threaded holes in the
gas-checks D’ and D2 so as to tie them to-
gether,  The strength of the tie is sufficient
to restrain the starting of the projectile and
prevent its being puffed out of the gun by a

‘slight pressure behindiit; but as the pressure

of the air rapidly admitted behind i$. rises
the tie-bar stretches and breaks when the im-
pelling force has risen to about the desired
point. The thicknessand strengthof the tie-
bar for a given caliber of gun may be varied.
The enlargement of the ends E’ E? is suffi-
cient to make the screw-threaded - parts
stronger than the main body of thebar. These
gas-checks D’ D? are joined together by the
tie-bar X E’ E? before their introduction into
the gun.

In Fig. 3 the gun i8 marked as before, but
modified to adapt the structure to the use of
powder. As shown, only a single gas-check
D’ is employed, the other being that usually
forming part of rified projectiles. The tie-
bar is tapped at one end into the projectile
M and at the other end into the gas-check D’
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in a powder-gun.

Around this tie-bar, between the gas-check
and the projectile, is the charge of powder,
which may be inclosed in any suitable case.

Tn guns as ordinarily charged,in which the
1)103e0t11e simply lies fwamst the chargeof
powder, the first 1<r111t10n of the powder pro-
duces pressure enOUOh to start the mass, and

the projectileleaves the gun before the powder :

is all burned. 'This is nota.bly theé case when
slow-burning powder is used; but by the use
of my invention the pressure following the
first ignition of the powder is not suﬁimen’u
to break the tie and allow the projectile to
start, but the projectile is compelled toremain
in place until ignition is fairly set up, and
only when the pressure generated is suffi-
cient to overcome the strength of the tie and
first stretch and finally break this bar does
The
same end is attained in the gun using air,
and possibly in a greater degree. The firing-
valve necessarily requires- time for opening
of the air-passage,and the air requires time to
flow in and fill the space behind the project-
ile to an efficient working-pressure. TFor
use in either style of gun the tie-bar can be
made of any strength to produce the effect
desired, and should Dbe forged or otherwise
formed of some material—such as mild steel or
copper—capable of considerable clongation
before the breaking strain is reached.
this means the projectile, though soon set en-
tirely at liberty, is- compelled to start gradu-
ally, and time is’allowed for the -entrance of
the air to accumulate a high pressure in an
air-gun, or for the full ignition of the,charge
By the use of my inven-
tion the projectile may be under a greatly-

.enhanced pressure during the whole time it

is passing through tlie bmlel with the result
of attaining a Wl'eatly—mclea ed_mnfre.
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"Modificationsmay be made without depart-
ing from the principle or sacrificing the ad-
vantacres of the imvention. I canusethetwo
gas- (-hecks inreversed positions in a powder
gun, or can attach the tie-rod directly to the
Proj ectxle and dispense with the forward gas-
check in an air-gan. I can use two or more
tie-rods instead of one. I can vary the form
and strength of the tie rod or rods within wide
limits,

I do not in this patent claim the air-gun, or
any part thereof, the novel features therem
heing made the subject of a sepamte speci-
ﬁcatlon.

I claim as my invention—

1. A tie-rod in combination with a gunand
projectile “arranged. longitudinally in’' thé
charge-chamber, as shown, and connecting
the surface against which the impelling force
acts in the rear of the projectile with a gas:
check in the breech of the gun, so as.to re-
tard the movement of the projectile and allow
a fuller application of the impelling force, as
herem specified.

"Two portable gas-checks D’ and D? ar-
uwed in reversed pos;tlons, in combination

‘with a tie-rod holding -them together and

adapted to break with the discharge of the

.gun in which they are mtroducuL as hierein

speclﬁed
In testimony whereof I have hereunto set
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my hand, at New York city, New York, this

18th day of March, 1889, in the presence of
two subscribing withesses.
GEO. H. REYNOLDS. -
- Witnesses:
CHARLES R. SEARLE,
- CHAS. F. BARTER.



