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UNITED STATES

PAaTENT (OFFICE.

JOHN BLAKE TARR,

OF FAIR HAVEN,

MASSACHUSETTS.

~ IMPROVEMENT IN THE MANUFACTURE OF SPHERICAL SHOT AND SHELL,

Specification formin o part of Letters Patent No. 76,27 1, dated March 31, 1868.

To all whom it inay concerw:

Be it known that I, JOEN BLAXE TARR of
Fair Haven, 1n the county of Bristol and State
of Mmssachusetts have invented an Improve-
ment in the Manufacture of Spherical Shot
and Shells for Ordnance; and I do hereby de-
clare that the following is a full, clear, and
- exact deseription thereof, reference being had
to the accompanying dmwmﬂs ‘making part
of this specification, in whlch-—

Figure 1, Sheet 1, is an elevation of oneside
of a machme: whlch 1s adapted for carryiug
out my invention. Iig. 2, Sheet 1, 18 a top
~view of the same machine. Fig. 3 Sheet 1,
is a longitudinal section faken in a Veltleal
plane throuﬂ*h the center of the machine. Iig.
4, Sheet 2, i an enlarged view, in section, of
the two cups, between which spherical shot
and shell are rolled and compressed, showing
a ball in the act of being compressed. Fig. 5,
Sheet 2, is a similar view of the same parts,
showing a ball after it has been fully com-
pressed.

Similar letters of 1efe1ence indicate cor re-
sponding parts in the several figures.

This invention relates to an 1mp10vement
in the manufacture of steel spherical shot and
shells for ordnance,whereby they are rendered
‘more perfect in sphericity, and more effective
in their destructiveness upon walls and other
objects against which they are thrown than
shot or shells hitherto made.

The invention relates more pmltwulall} to

spherical steel shot, solid shot, and 1t 1s de-
signed for rendering them so __hm*d and dense
throughout that they will be much less liable
to break into fragments when suddenly ar-
rested by a solid body than the Sphermal or
round shot hitherto made.

Tt is well known that steel shot are more or
less porous internally, which 18 caused by the
- metal cooling SO0 much quicker at and near the
Cir cumference of the shot than it does nearer
the center thereof. This difference in cooling
- and shrinking not only renders the metal weah
and very liable to shatter into fragments when
the shot are suddenly arrested in their flight,
but the unequal cooling willin many 1nstd,nees
cause an unequal shlinking and leave the shot
irregular or spheroidal rather than per fectly
spherical, as they should Dbe.

To remedy the above-named obJecblons in
the manufacture of steel shot and shells, and

-——

1 to produce the same so that theyshall be homo-

geneous 1n density and toughness throughout,
the nature of my invention consists in an 1m-
proved method of subjecting spherical shot,
as well as spherical shells, to powerful me-
chanical compression while in a highly heated
or plastic condition, and during the operation
of condensing the ball, either simultaneously
therewith or at intervals, giving them such
motion about their axes as will leave them
spherically true when finished, as will be here-
Inafter explained.

It also consists in a stop-gage applied to one -
of the ball- -cups in such manner that when the
proper degree of compression and condensa-
tion of the ball or shell, as the case may be,
has been attained, said gage will prevent any
further approximation of the cups, and also
indicate that the work 1s complete, as will be
- hereinatter set forth.

To enable others skilled in the art to un-
derstand my invention, I will describe one
practical mode of carrying it into efiect.

The frame of the machine consists of several
standards, A. A. A A, which are secured down
firmly to a solid foundation in vertical planes
and at proper distances apart, and are strongly
braced and tied together by means ot horizon-
tal rods B B B, as c¢learly shown in the draw-
ings. Sheet 1. The several standards consist
of arms radiating from central hubs, through
which latter the three shafts C, €', and D pass,
as shown in I'ig. 3. These three shafts are 1n

a horizontal plane and their axes all coincide.
The two shafts or spindles C €' have enlarge-
ments ¢ «', formed on their inner ends, and in
the ends of these eénlargements sockets are
formed for receiving the shanks b &’ of cups or
molds ¢ ¢/, as shown in Fig. 3

The shaft or spindle C has a spur-wheel, L,
keyed upon it, which engages with a spur-
wheel, I, on a horizontal shaft, F, which lat-
ter receives motion from the arbor G, as will
be hereinafter described. Shaft C is not al-
lowed to have endwise motion, and its outer
end bears against an adjustable serew-stop, ¢,
which can be set up when necessary to com-
pensate for longitudinal play of this shaitt,

caused by wear. In the operation of the ma-
chine there will be considerable pressure
brought to act in a longitudinal direction up-
on the shait C; and inorder to enable 1t 1o re-
s18t such pi@snre without considerable fric-
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tion I émploy the step or abutment ¢, which | C C', so that they can be readily removed

may be made of hardened steel, fitted to im-
pingeagainst a hardened-steel block or washer
1n the outer end of said shaft. |
The shaft C' has its bearings in one of the
Intermediatestandards A, and also ina bridge-
block, A’, which is secured to and held by the
two lowermost tie-braces B B of the frame, as

shown in Sheet 1. This shaft ¢/ has a pinion

spur-wheel, G, keyed to it by a feather and
groove, as shown, which will allow said shaft
to receive an endwise movement while rotating
or while at rest. The pinion spur-wheel &

~_ engages with the teeth of a spur-wheel, F? on

the shaft F, and this wheel I” engages with
the teeth of a spur-wheel, J, on the main driv-
Ing shaft or arbor G, so that the two shafts C
C"are rotated in opposite directions and ab
different speeds.. By changing the gearing
the two shafts may be rotated in the same di-
rection at different speeds; or they may be ro-
tated in opposite directions, both having the
same speed or velocity. I preferto adont the
arrangement above described and shown in
the drawings. - | |
On the outer end of the shaft ¢’ a coupling-
box, g, 1s rigidly secured, to which the inner
end of the shaft Disapplied. Oneend of this
shaft D enters loosely through the head of the
box g, and has an enlargement or shoulder, 7,
formed on it, whieh couples the two shafts (7
D together, so that a longitudinal movement
can be given to the shaft C' by moving shaft
D longitudinally, whether the former be ro-
tating or at rest. The shaft D is flattened on
two sides a portion of its length, and received
between the forks of a fixed bracket, &, which
latter prevents shaft D from rotating. The
lnner cxtremity of shaft D is made coniecal,
and fitted into a corresponding cavity in the
outer end of the shaft C, so that during the
act of applying endwise pressure to the latter
shaft thereshall be as little friction aspossible.
I have represented in the drawings, Sheet 1,
two modes of moving the two shafts ¢/ and D
longitudinally. I donotcontemplate employ-
ing both of these modes at the same time.
One mode, and that which I prefer to adopt,
consists in bolting a very strong cylinder, L,
of suitable length, to the frame of the machine,
8o that the shaft D shall pass into it, and in
applying upon said shaft, within the cylinder,
a piston, p. This eylinder I connect by means
of suitable pipes with a foreing pump or en-
oime similar to those used in the well-known
hydrostatic presses. The other mode consists
1n forming a screw-thread upon the outer por-
tion of the shaft D and applying a large fly or
hand wheel upon it, as shown clearly in Fig.
3, 80 that by turning said wheel shaft D will
be moved in a direction with its length.
I'shall now refer particularly to Figs. 4 and
5 on Sheet 2 for the explanation of the cups or
molds, within or between which the balls or
shells are compressed and condensed. These
cups or molds are both made exactly alike,

‘and they are applied to their respective shafts |

therefrom and others substituted in theirstead,
for operating upon different-sized balls or

‘shells. The concavities or cups may be pro-

duced in the ends of solid heads by means of

a drill, which in form is the segment of a cir-
cle corresponding in part to the diameter of

the ball or shell which it is desired to make,
so that when the ball is finished it will fit
snugly into those portions of the cups or cavi-
ties made by such drill. It will also be scen
that the outer terminations of the cups are
made slightly flaring. This is done in order
to allow of the reception of balls by the cups
betore the balls are compressed to the proper
caliber or diameter, as shown in Fig. 4. In
this figure 1t will be seen that the ball X only
touches at two points, ¢ 7, whereas it will be
seen by.reference to Fig. b that the ball fits
snugly into those portions of the cups or cavi-
ties which are concentric to its axis. This lat-
ter figure represents the condition of things
when the ball 18 finished and ready to be re-
moved fromits cups. Surrounding the cupped
head ¢ 1s an adjustable collar, n, one end of
which extends a proper distance beyond the
end of its head, and is notched in order to al-
low of the free escape of scales which will fall
from the ball during the operation of condens-
ing it. On the opposite capped head, ¢, is a
stop, #',which may also be made adjustable,if
desired, and which is intended to receive the
projecting end of a collar against it when the

shaft B" has been moved up a proper distance.

The collar »n, with its ring-stop #/, forms a stop-
gage for stopping furthér compression of the
ball when it has been properly centered and
condensed in its cups, as shown in Fig. 5. In
making the cavities or cups in the heads, and
in applying these heads to their respective
shafts, care should be had to have the cavities
exactly coincide with the axes of said shafts.
The rotundity of the ball while it is in a high-
ly-heated state and confined between the cups
18 effected by the action of the rotation of the
ball between the cups, in conjunction with the
compression of said cups upon the ball—that
is to say, after the ball has been rotated by the
cups, more or less, to impart rotundity to it,
the cups may then be made to approach each
other, so as to compress the ball more or less.
The cups then being slackened up, or drawn
slightly apart, motion will be so imparted to
the ball as to change its plane of rotation with-
in the cups, thus preventing other parts of
the surface of the ball to the rotating and com-
pressing effects of the cups. This being done,
the cups are again tightened or made to.ap-
proach each other, thus again compressing the

hall, as before stated; and this operation is re-

peated as often as may be required to make the
ball not only perfectly spherical, but also cause
1ts density to be the same throughout. During
the rotary motion of the shaft €' it, with its
cup ¢, may be very slowly moved toward the
cup ¢, and thus the shaping and condensing

of the ball be performed simultaneously. This
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mode, however, may not be as desirable as the | revolution, so as to bring different portions

mode just described. Thus produaced, the
balls will require no further finish except that
of polishing or smoothing,which may be done
in the usual well -known manner by rolling
and attrition with emery-powder or other suit-
able polishing substance. In practice the

- balls may be reheated preparatory to their be-

ing placed between the cups or molds; but the
work would be greatly facilitated by removing
the balls directly from the molds in which they
were cast to the condensing-cups before the
balls become too cool. This will save the ex-
pense and labor of reheating them after they
have become cool. After each ball is finished
and brought to the proper size or caliber, as
above described, the shaft C',with its cup ¢,is
moved back far enough to allow the ball to
drop out, when it may be caught by a spiral
trough, and thus conducted into a ‘‘pickle’’
and cooled. | .
Instead of having but two cups or molds,
as above described, three or more cups of
proper shape and size might be employed
for giving motion to the ball in different di-
rections about its axis during compression
and condensation. Such cups would have to
be applied to radial shafts arranged at regu-
lar distances apart around a common center;
and, if desirable, the cups may be arranged

in gangs consisting of many pairs of eups ap-

plied to shafts mounted in a single frame,
thereby admitting of the compression of a
number of balls of the same or of different

~ sizes, at one and the same time.

Having now described and shown one prac-
tical mode of carrying out my invention, I
do not wish to be understood as limiting my-
self to the precise instrumentalities herein set
forth, as others operating upon the same gen-
eral principle may be adopted without depart-

ing from my invention. |

I am aware that in the patent of Perry G.
Gardner, dated December 23, 1851, a contriv-
ance is described for forming a wrought-iron
car-wheel which is somewhat similar to that
hereinbefore set forth; but that invention did
not contemplate, and could not effect, the
main object I have in view in my own, which
is to compress and shape a completely-spheri-
cal shot or shell by causing 1t to revolve Dbe-
tween cup-shaped dies under circumstances
that produce a constant change in its axis of

i

of the surface continually under the action of
those dies, whereas in Gardner’s machine the
axis of revolution is not only unchanging, but
wholly unchangeable. 1 am also aware that
John L. Knowlton, in his patent of Augustl,
1865, represents a machine approximating in
appearance still more nearly to my own, but
the cups used by him are not dies, but chucks
to hold the shot fast and cause it to revolve

while it is being’ polished by another instru-
ment. The operation is not to swage or shape
the shot, but merely to smcoth its surface.
No differential motion of the two chucks is
provided for or contemplated, nor is the axis .
of rotation subjected to the gradual and con-
stant change which is so essential to the suc-
cessful operation of my machine. Knowlton’s

-purpose is to operate upon the shot after 1t 1s

cold and rigid, while mine is to work it into
shape, while in a plastic state, through the
instrumentalities I have described. I do not,
therefore, claim either of the contrivances
above referred to; nor do I claim as new any
of the parts hereinbefore described separately
and distinet from other parts; but

What I do claim asnew, and desireto secure
by Letters Patent, 18— | ,-

1. A combination of mechanical devices,
substantially such and operating essentially so
as that hereinbefore described, for compress-
ing and forming spherical shot whilein a plas-
tic state from heat. ,

2. In a machine such as is hereinbefore de-
scribed, giving the outer edges of the retain-
ing and forming dies an additional flare, In
the manuerand for the purposeabove set forth.

3. In combination with a pair of concave
dies arranged to compress or form spherical
bodies of heated metal, as above described,
mechanism for imparting to each of said dies
a different motion from that givento the other,
substantially as and for the purpose above de-
scribed. |

4. Inamachine for forming spherical bodies
from heated metal in the manner above shown,
the construction and use of a stop-gage con-
structed substantially as described, in combi-
nation with compressing and forming dies.

| JOHN BLAKELE TARR.
Vitnesses: |
R. T. CAMPBELL,
- EDW. SCHAFER.
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