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UNITED STATES PATENT OFFICE.

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

PNEUMATIC GUN.

SPEGI_FICATION 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 ma Y CORCErn.:

- Be it known that I, GEORGE II REYNOLDS_-
of the city and county of New York, in the
State of New York, have invented a ceﬁmn-
new and useful retar ding device for delaying

the start of projectilesin pneumatic and other

~guns and liberating them when the propel-
hnn' force has att-uned a sufficient tension, of

whlch the following is a specification.
The combustion of powder or the admission

of air or other 1mpellmrr-nc1:: at high tension,

although very rapid, is not absolutel} instan-
taneous. Itcommences witharelatively gen-
tle force and acts more forecibly 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 foree is sufﬁmentl} developed in the bar-
1el or'ehamber behind . the pl‘OJeCtﬂe to be

- fully effective.
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To this end the invention consists, prima-
rily, of a wealk tie-bar, which, being attached
either to the plmectﬁe 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-
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- check behind the powder or “other pmpelhnfr_
force, which tie-bar is of sufficient strength

toallow of the accumulation of ahigh pressure
behind the projectile, but will br eak and leave

- the projectile .entlrely 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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‘the breech being still open; and Fig.

sider the best means of carrying out the in-
vention. Allare centrallongitudinal sections.
IFigure 1 shows the gun with the tie-rod and
its connections introduced behind apr o;j jectile,
2 shows
the breech closed and the ﬁunn-valve open.

- In this figure the gun ig in the act of being

d'qchawed the. 311 having been admitted by'-

the saddm opening of the passages into the

- breech and the pressure having risen suffi-
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ciently to break the tie-rod and startthe pro-

~jectile in its movement through the barrel

. 50

Fig. 3shows the invention applied to a breech-

loading cannon using gunpowder. . In this
view +he Lreech is elosed ready for ﬁlll’lf“

parts in ail the figures where they occur.

_hrmfr-chambm
of steel or other material provided with suit-

i

I will first describe the a;pplib::ttiou of the
invention to guns in which the foree of com-

pressed  air or other gases is used to propel

the projectile.

of the gun: B, the valve, which in Fig. 1 is

closed upon 1ts seat C against the admlsmon:
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Referring to Figs. 1 and 2, A is the barrel

of air to the barrel from a belt of wmpregsbd. -

alr contained in the valve- casing, which isin:
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open e¢onnection with one or more reservous’ |

of compressed air, (not shown,) and in Fig. 2

1s shown open “for the- &dnnsmon of air, as.

shown by the arrows.

D’ is a gas-check lying against the breech-

plug A’,or “the equivalentrear boundary of the
It 1s formed of a strong disk

able packing to pr eyent the gas from passing
it under the strong pressure to which it is
subjected at the moment of the discharge of

1 the gun.
D?1 is another gas-check with na,ckmfr ar-

ranged 1n areverse position :—w..-unst the rear

of the projectile M.

E is a tie-bar of low steel or other strong
and ductile material, and having enl&rned

i<

75

ends E’ E* screw-threaded and stroufrly en- |

gaged in corresponding threaded holes in the

ab-checks D’ and D%, so as to tie them to-
f)‘ethel_
fo restrain the sta,rtinw of the projectile and

prevent 1ts being puﬁfed out of the gun by a
‘slight pressure. hehmﬁh 1t; butas ‘rhe pressure

of the alr rapidly fmdmltted behind it 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 enlawement of the ends K’ E?is suffi-
cient to make the screw-threaded - parts
stronger than the mainbody ef thebar. These
fra,s-eheeks D’ D? are joihed together by the
tie-bar K E’ E? before their introduection into
the gun.

In Ifig. 3 the gun is marked as before, but
modified to adapt the structure to the use of
powder.

forming part of rified plojectlles

" The fatlenﬂ*th of the tie is sufficient
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As shown, only a single gas-check
D’ is employed, the other bemﬂ' that usually
The tie-
Similar letters of reference 111(110&1.6 like [ bar is tapped at one end into the projectile

i M and at the other end into the gns-echeck D’
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flow in and fill ]

in a powder-gun.

Around this tie-bar, between the

which may be inclosed 1n any smtable case.
In guns as ordinarily charged,in which the
1:}10,]9013116 simply lies wramst the chargeof

powder, the first 1#1111:1011 of the powder pro-

duces pressuare enounh to start the mass, and

the projectileleaves the gun before the powder -
1s all burned.

slow-burning powder is used; but by the use |

Thig 1s 110tably the case when

of mny invention the pressure following the

first 12 nition of the powder is not suﬁicleﬂt

to break the tie and allow the projectile to
start, but the projectile is compelled toremain
in plaoe 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 projectile commence its movement. 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 o
1e.space behind the project-
ile to an efficient working-pressure. I‘or
use in elther style of gun the tic- bar can be
made of any. str uw*th to produce the effect
desired, and shoul(‘l be forged or otherwise
formed of some material—such asmild steel or
copper—capable of considerable clongation
before the breaking strain is reached.
this nmeans 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 acecumulate a high pressure in an
air-gun, or for the full 1ignition of the charge
By the use of my inven-
tion the projectile may be under a greatly-
~enhanced pressure
is passing through the bmlel with the result
of attaining a frreatly—mciea sed 3 range.

oas-cheek
and the projectile, is the charge of powder,

By

during the whole time 1t |
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M ddificatibns may be 111&(10 without depm -

ing from the prineciple or sacrificing the ad-
Vantaﬂ'es of the imvention. I can use thetwo
29.3- (,,hecks in reversed positions in a pcwder'
gun, or can attach the tie-rod directly to the

pro;]ectlle and dispense with the forward gas-

check in an air-gun. 1 can use {wo or more
tie-rods instead of one: I can v ary the form
and stren ﬂ'th of the tie I'od or 1‘0(18 within wide
limits.

T do not in this patent claim the air-gun, or

any part thereof, the novel features therein

being made- th(, Sub]ect of a %epamte speci-
ﬁcatwn

I claim as my invention—

1. A tie-rod in combination with a gun and
projectile arranged. longitudinally

the surf&ce a,gmnst 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 proj eetlle and allow
a fuller application of the impelling force, as
herem specified.
"Two portable gas-checks D’ and D?, ar-
mn‘ed In reversed pos;tmns, in combination

‘with a tie-rod holding -them together and

adapted fo break with the discharge of the

gun in which they are 111L1*0ducul, as hierein
| 51}9011‘16(1

In testimony whereof I have hercunto set

in thé
charge-chamber, as shown, and connecting
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my hand, at New York city, New York, this

18th day of March, 1889, in the prewn(,e of
two subsecribing Wlt]l@f:%b%

GEO. H. REYNOLDS. -

Wltﬂ@&bf‘b
- CHARLES R. SL ARLE,
- CHAS. F. BARTER.
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