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UN ITED STATES '

PATENT FFICE%‘-_

A B. SMITH AND VVM WEAVDR OI‘ OL[\TTON PENNSYLVA\TIA

IMPROVED MACHINE FOR TH ROWING PROJ ECTILES

Speeiﬂc&tion forming_ part ofL'etters'Pa,tenﬁNo. 15,529, dated Augtlsﬁ 12, '1856.‘

To all whom it may concern: o
Be it known-that we, A. B, SmIiTH and

WITLIAM WEAVER, of (Jlmton in the county
of Allegheny and State of Penn&,yh ania, have
invented a new and Improved Machine for

]

Throwing Projectiles by Centrifugal Foree; |
recting the muzzle of the ring.

and we do hereby declare that the following is
‘a full and exact description thereof, reference
being had to the accompanying dmwmgs
making a part of this specification—

| I‘lgure 1 being a top view of & machine em-
bodying the essentlal features of our inven- |
tion ; I‘lg 2, a horizontal section thereof.
through the middle of the revolving disk;
Fig, 3, a vertical section in the line ¢ Yy of
Figs. 1 and 2; ; Fig. 4, a view of the under side |
of a part detqched

Like lefters designate coneqpondmg parts |
in all the figures. _
. The nature of ourmventlon consistsin such

a construction and arrangement of the revolv-
ing disk or its equivalent, by which the motion
is communicated to the ])IOJeetllt,s, that while
in rapid revolution and without checking its
speed the balls or projectiles may be placed in
it arid conveyed to the hurling-point, in the
‘meantime acquiring the necessary veloeity so
“gmduall; as to produce no perceptible or in-:
jurious concussion, and also in the improved
manner of- controlling and regulating the dis-
charge and direction ot the projectiles.

As an essential portion of the machine, we
employ a disk, B, or its equivalent—such qs a
sphereor rmg—-makmg 1t of sufficient strength
and firmness to sustain a rapid rev Olutlon
This is mounted ina strong frame of any con-
venient construction, w herebs the requisite ve-

locity may be given to it by means of steam, |

horse-power, or any other convenient motor
- In the drawings, G represents the spindle or
shaft on which the disk turns, the power be-
ing communicated to it by a band passing
around a pulley, H. This disk is situated
within a firm stationary ring, A, and revolves
as close as.possible to the mslde thereof with-
out coming in contact therewith. Said ring
is made smooth and regular on its inner sur-
face, so as to offer as little resistance by fric-

tion to the motion of the balls as possible. 1t

is arranged so as to be turned round in any

‘direction upon the frame in orderto direct the
~ projectiles to any point horizontally, being pro-
vided for that purpose with a groove, a, in its

outer pempher,g, into which ears or cllps b b,

Secured to the frame, extend, this enabling the

ring to turn w1thout permlttmg 1t to be I'E:LISEC].
from the frame. Any other convenient mode -

of securing it may be employed, if desirable.

A handle, ¢, is used for the purpose of di-

- Through one side of the ring a eyhndmcal
aperture, z, Fig. 2, is formed, of the desired

{-diameter, the side thereof tarthest from the

center bemﬂ in a straight line exactly a tan-

gent to the ; inner perlphery of the ring. In

the orifice of the aperture 18 fitted a muzzle,
D, jointed to the ring so as to turn vertically
to the plane of the ring. This muzzle is con-
nected with a lever, N whereby it can be
pmuted to the object

- An adjustable mght s, may be added to the
ring above the lever N for the purpose of ren-
dermg the aim ‘wcumte

Instead of a movable muzzle, the whole rmg

may be made to turn at ught angles to its
pldne by any snitable arrangement. -

For throwing bombs and ba,lls at a high an-

gle the machine may be made soas toturn the

disk to a vertical position, so that any angle
to the horizon may be aimed at by turning the g
ring.  The circle. around this may be gradu-
ated so as to accuratel y ascer t.;mn the degree
at which to point.

The disk B may be couvemently made by
umtmg two pla,tes, d, there being flanges e

e on their perlphemes of sufficient width to
keep them at the proper distance apart, as

| shown in Fig. 3, and bolts f / being employed
to keep them firmly together.
‘made strong and be well centered or poised
1on its spindle.
“firmly secured a tube, E, through which to con-

‘Between the two plates is

vey the balls from the. center to the circamfer-

ence of the disk.

- The'spindleorshaftis made hollow, as shown
at r, the Jower end thereof communicating with
the inner end of the tube, as seen in Flg 2, 80
that by putting the balls in a snitable tunnel
or hopper, ¢, they may be conveyed into the

tube while the disk is in rapid motion, since '
the only resistance which rapid revolutlon of-

fers to the insertion of the balls is the necés-

sity of giving them a considerable motion upon
their axes almost instantaneously; but as the
balls may rest-almost upon a single point, the

disk may revolve many times before commu-

1t should be =



el

passed over by said balls possess.

mcatmg a very rapid. revolution to the balls, | has a sliding motion up and down.

thus allowing sufficient time to overcome thew
inertia without violence.

Itisindispensable to the practical or at least |

to the proper action of the machine in throw-
ing heavy projectiles—such as common balls—

that the rapid velocity should be communicated
gradually to the balls. In ordertodo this with- .

outstopping or checking the motion of the disk,
it should be allowed to revolve many tm]es
while the balls are passing from the center to
the circumference thereof, and consequently
in the meantime acquiring the snccessive 1n-
creases of velocity which the different points
of distance from the center of the sald disk

plish this important desideratum, we coil the
tube E around {rom the center 1:0 the circum-
ference of the disk in the direction of the disk’s
revolution. By shortening or prolonging the
coil the balls may be set in motion quickly or
slowly,justasdesired. Thus,if the tubeshould

“proceed directly to the eircumference, or radi-

ally, the movement of the balls to the circum-
ference would be almost instantaneous, and
produce a concussion which would not be ad-
missible; but, on the other Land, if the tube
were nearly concentric with the d1sk the balls

wounld remain at restin the tube, or even re-

cede therein toward the center. It is obvious,
therefore, that any intermediate velocity m&y
be given between these extremes. We find by

experiment that a single coil of the tube, or

once passing around the disk, as shownin the
drawings, will produce a proper motion from
the center to the circumference, where small
balls are used; but for large cannon-balls it
may be desirable to render the motion more

slowly outward to the circumference than a.

single coil will effect, in which case the coil

should extend round farther till the deésired
speed of movement may be obtained.

At the
outer end the tube turns radially outward, or
nearly so, for a short distance, which should
be as little as may be and allow room for the

valve o, and a space, p, outside of the valve,

sufficient {o permit the valve to fall behind 1t
or even behind its center, will answer the pur-
pose. The object of makin o this portion p as

short as may be is to render the concussion as

light as possible, for this last movement of the
balls in passing the valve is instantaneous, and
if the ball is large the velocity given it in pass-
ing would produce some degrce of concussion.

As soon as the balls pass the valve they CoOme
in contact with the ring A, and as soon as

brought to the aperture x ﬂy off,

We arrange the valve so that the balls mll

invariably fir st strike the ring at any particu-

lar point desired, whatever position the ring
may have with 1espe(,t to the disk, or in whlr:..h

ever direction it may point, in the following

manner: Said valve is attached to the outer
end of a vibrating lever, m, the fulerum of
which is near its middle.

To accom-

valve ois shut said bolt ! just or nearly reached

a ecam, L, which is secured upon a vibrating

cam-seat I in the under side of a cross-bar, C,
attached pel manently to the ring A, This cam
is ordinarily held up away from the bolt by
means of a spring, ¢, Fig. 3 or its equivalent.
A lever, H, on the top of the cross-bar C I8
connected with the cam-seat I by arod, &, and
is so arranged that by depressing 1t the cam
will also be depressed, and consequently press
upon the bolt { when it is brought round to
the slope or wedge of the cam, and thereby
lift the valve. The valve 1mmedntely shuts
again as soon as the bolt passes the cam.. Thus
it is evident that the point of the ring where
the ball will be permitted to reach it when the
valve is opened will depend solely upon the
position of the cross-bar C on the ring and the
relative position of the cam L thereto; and
since these remain fixed, unless. purposely
changed, it follows that the point of the ring
where the balls will first reach it will be where
said cross-bar and cam are set to determine ift.

‘The cam may be made to be shifted in position

5o as to vary the point of the: ball’s approach
to thering. The method of doing thisis shown

in Fig. 4. The cam L is provided with a se-

ries of holes arranged in a circle, so that by
putting serews through different pairs of these

holes to attach the cam to its seat the object.

will be effected.

A spring, n, or its equivalent, serves to keep

the valve o shut. It may occaswnally hap-

pen that the valve will close upon a ball and '.

there hold it. In such cases, in order to insure
the liberation of the ball in proper season to
escape through the discharging-aperture z, we
make use of another cam, 4, which i1s kept per-
manently in its place below the revolving disk
by a bar, M, extending across the lower side
of the ring A. The lower end of the bolt I, in
every revolution of the disk, strikes this cam
at a proper place before the outer end, p, of

the ball-tube reaches the discharging-aperture,

and thereby greatlyincreases theclosing press-
ure of the valve, by which the balls, if held by
the valve, will be driven from under it.

The lowel side of the valve may slant out-
ward, as shown in Fig. 3, so as to cause the
ball to ﬂy ountward rather than inward. The
bar M should be somewhat yielding or elastic

to enable it to give way in case the ball should

ever fail to be set free from the valve.
When small shot are to be thrown in rapid
suceession the lever H may be held down con-

tinually, so that a bolt may bedischarged at

every revolution of the disk if balls can be fed

into the tube fast enough for that.

It is obvious that any desired velocity may
be given to projectiles by this machine. One
has only to calculate the speed of the disk nec-
essary to produce any required velocity of the
balls, and then to gear the machine so that

At the other end | the moving-power will produce the reqmslte

~ the level is secured to a pin or bolt, I, whlch | number of revolutions in any given time. ‘The

When the
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ballb will fly off with the same velocity with

which the periphery of the disk may be mov-

1ng.

What we claim as our mvent_lon, and desire
to secure by Letfers Patent, 1s—
1. The combination of the ring which in-

closes the revolving disk with a movable muz- |

Elei in the manner and for the purpose specl-
e(

- 2. The spiral tube E for gradually commu-
nicating the motion of the disk to the balls,
when its outer end is turned radially or there-
about outward, and is provided with a valve
in said radial portlon substantiallyinthe man-

~ner and for the purposes herein set forth,

3. The mode of opening the valve o, substan-

tially as herein deseribed, whereby the balls |

are invariably brought to the ring A ata given
point, and that point changeable at pleasure
irrespective of the position of the ring relative
to the disk or of the point to which it may
chance to be directed.

4. The employment of the cam j in the man-
ner and for the purpose herein described.

In witness that the above is a true descrip-
tion of our improved machine for throwing
projectiles by centrifugal force we hereunto
| set our bands this 26th day of June, 1856.

A. B. SMITH. |
WILLIAM WEAVER.

"Witnesses:
JOHN B. HOLLINGSHEAD

R F OSGOOD
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