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To all whom it may concern:

Be 1t known that I, DAVID M. MEFFORD, a
citizen of the United States, residing at Toledo,.
in the county of Lucas and State of Ohio, have
invented certain new and useful Improvements.
I Pneumatic Cannon; and 1 do declare the
following to be a full, cle’m, and exact deserip-

tion of the 1My eumon such as will enable oth-

ers skilled in the art to which 1t appertains to
make and use the same, reference being had

to the accompanying dr‘meo, and to the let-

ters and figures of reference marked thereon,
which form a part of this specification.

The nature of my invention relates to cer-|
tain constructions or combinations of parts,

hereinafter described, whereby a pneumatic

cannon may be made Operatwe and practica-

ble for throwing or shooting shells or projec-
tiles charged with dynamite or other powerful
deton atm powder without endangering the
¢annon or the lives of those ol)emtmﬂ it. The
means whereby I accomplish this object are
fully hereinafter deseribed, and illustrated by
the accompanying drawing
side view of the gun and its ‘ICGOIHPEL]]YHW
parts 18’ given, 1n which— -
A represents a cannon, which consists of a
tube of a length cmlespondmo to the size of

the caliber, and should be made very much
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longer 1n proportlon to the size of the bore
than a common gunpowder - cannon as now
made, for the reason that the velocity of the

projectile discharged through the bore of the

oun is dependent upon ’Lceelelated, motion, be-
ing continually acted upon by the force of the

compressed air from the time 1t leaves the

breech until 1t reaches the muzzle.- In the
construction of a' cannon upon this plan,when
the caliber is as much as twelve inches in di-

ameter, the barrel should be fifty feet long,

and if the caliber is fifteen inches in diameter

the gun should be still longer, if great length

of range be desired. The W&HS of the cannon
or the shell sur rounding the bore may be made,
however, compa ]"Ebtwely thin, mnot thicker

than the W&ll‘j of the magazine 0011’[3,1111110 the .
compressed air, but Shoul d be pexrfectly stml oht
~and smooth 11181(16 and have @ strong stlff
support along the 1111(:161‘ side of the bm*'l‘el or
tube to pre V(:‘llt the warping of the gun by its
- As there is no sensmle recoil to |

own welght.

, 11 w]neh an-entire

not, as this 18 ummp ortant.

| the gun when it is discharg ed, 1t does not need

Q mrrmoe such as nunpowdel cannon require,

but may be pivoted on top of a pivot- poqt
properly secured at its base, as seen at B. The
pivot will be so const ructed as to permit the
gun to be swung around so that its muzzle will

~deseribe the plane of a semicirele, and also

allow of elevation or depression of the muzzle.
The gun is to be breech-loading, the hose con-
ne(zting the gun with the magazine being fur-

nished with any suitable mechanism for attach-

ing or detaching it from ihe gun for loading

| purposes.

The magazine C is made of boiler-iron, of a
thickness governed by its capacity, s]mpe, and
pressure to which it is to be qub]eeted and in
construction, as to mp‘mltv or size, regard
should be had to the size and length of the bore
of the gun intended to be used in connection
therewuh It should have a compressed-air

‘gage, K, connected with it, so as to correctly

designate the amount of pressure of the air it

“contains, as this 18 important in securing uni-

formity of range with the projectiles, Tor if

the projectiles are of uniformweight, the Press-

ure and elevation of the gun the. same, the
ange of the pr O]G(‘tﬂes Wﬂl be the same.
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D 18 an air-compressing pump, operated by

means of steam-cylinder ly to which o steam-
boiler is connected by ]“110’1118 ot the steam- 1)1119
L. The pump D is connected tothe magazine

by means of pipe I,which may have a valve or

is connected with the cannon by means of the

flexible hose or pipe F,with any suitable coup-

ling, f, at the breech, so that it can be readily
attached or detftched for loading purposes,
while at 1ts other end 1t 18 permmneuﬂy secured
to the magazine. The hose or pipe I may be
of any desired length, so as to admit of travers-
ing the gun on its pivot, or to admit of the

'mfw azine being placed in the hold of a vessel,

while the oun 18 upoin the deck. - The 11]Slde

diameter Of the flexible hose It should be as

1%1’00 as the diameter of the bore of the gun to
which it is attached, so as to allow a frec pas-
Sage t]u‘oun]l it into the gun, in order that the

tall power of the compr ossed air may act on

the butt of the projectile while 1t 1s passing
through the caliber and out of the muzzle.
_ The stop-cock or valve H 18 situated near

i

The magazine C
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“tained in the shell or projectile.

‘the magazine, or it may be situated at any de-

sired point in the hose I by suitable connec-
tions therewith, but should always be suffi-

ciently clistant from the breech-connection to
allow a space 1n the bore of the hose between
the stop-cock H and the breech of the gun, to
act and operate as an air-chamber containing
common atmospheric air,the purposes of which
are to ameliorate the severity of the shock to
the projectile from the full force of the highly-
compressed air when liberated by opening the
throttle of the valve I, which would other-
wise detonate or explode the dynamite comn-
The air 1n
the chamber intermediate between the stop-
cock H and the breech of the gun, acting as a
spring-cushion, when acted upon by the com-
pressed a1r 1"115}11110 through the valye or stop-
cock H, puts the pr 0]8(313116 in motion without
any endfmn ering jar that might ex:plode the
dynamite, and when this motion is once so
gently produced 1t can be accelerated to the
highest velocity known to projectiles, even

-when fired from gunpowder-cannon, without

endangering explosion 1n the gun.

The length of the space intermediate between:

the stop-coeck H and the butt of the projectile
may be greater or less according to the kind
of dynamite to be used in the shell or projec-
tile—that is, the more sensitive the dynamite
the more air-space for a cushion should be al-
lowed. | o
The breech-support J may be as seen in the
drawing, by which the elevation or depression
of the gun is obtained; but when great aceu-
PACy Of ain is l'equired the base -Shou]d be
broad enough to prevent lateral sway or swing,
and an adjusting-screw so applied that the

“nicest elevation and adjustment are obtained.

4.3

In operating the gun and the means for giv-
ing velocity to the projectile, without detonat-
g 1t, as above described, the hose F is dis-
connected from the gun by means of the coup-
ling f, the projectile 18 placed into the bore at
the breech, and the hose-coupling reconnected
to the breech. The compressed air in magazine
C being up to the desived pressure, as ascer-
tained by the gage K, the gun elevated and

aimed, the stop-cock H is quickly turned, |

opening a free passage for the compressed air
to pass through from the interior of the maga-
zine C into the breech of the gun, thus driving
and compressing the air in the bore of the hose
between the stop-cock H and the breech of the
oun, as a pliant air-cushion in advance, to start

the 1:)1 ojectile in motion, thereby 1}1‘61’“611’[1110

any shock, although 1ts motion is immediatel N
and powermlly accelerated by the full force of

| the compressed air which so quickly follows,

and continues acting on the projectile until it
reaches and passes out of the muzzle.
valve H, being closed almost as rapidly as 1t is

gazine C so that by the time another projec-
tile 18 ]_)l"LCBd in the breech the continuous

The
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.opened, economizes the compressed air in ma-~
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working of the air-pump D will have caused -

the 111(16*{ hand of the gage K to mark the de--

oree at which the last discharge was made and
all ready for throwing open the throttle of the

valve H for the second charge.

The degree of air-compression in magazine
C in order to get the initial velocity ordina-
rily obtained by cannon to projectiles when

| ecunpowder 18 used should be from seventy to

one hundred pounds to the square inch; but
when very much higher velocities are required
much greater-pressure, even up to three thou-
sand pounds to the square inch, can be ob-
tfmled and safely used.

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18— |

1. In a pneumatic breech-loading gun such

as above deseribed, the combination of the

pump D, the compr essed- -air magazine €, the
flexible hose-pipe I, having stop cock H, with
the gun A, Substfmtnlly as and for ﬂle pu-
poses described.

The combination of the magazine C, the
ﬂemble hose It, having stop- cock H, and con-

necting- 00111)11110 7, with the gun A substan-

tially as and for the purpose (16501 ibed.
In testimony whereof I athx my signature 1n
presence of two witnesses.
DAVID M. MI‘I‘I‘ORD
Witnesses:
NEWTON CR,JCWI‘ORD
J. W. HAMILTON JOHNSON.
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