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To all whom it may concern: _ ‘
Be it known that I, Joun W. Scrratz, a

- cifizén of the United States, and a resident

of Chappaqua, county of Westchester, State
‘of New York, have invented a new and use-
ful Method or Process of Making Hollow

- Metallic Balls, of which the following is a

is

l‘ 20

specification, reference being had to the ac-

" ‘companying drawings, in which—
10
¢« metallic disk ox

- Figure 1 illustrates a plan view of the
blank from which the ball
is made; Fig. 2 illustrates an edgewise view
of that which is shown in Tig. 1; Fig. 3
illustrates a sectional view of the blank at
the end of the first forming operation; Iig.
-4 iliustrates a sectional view of the blank at
the end of the second forming operation;
Fig. 5 illustrates a sectional view of the blanls

“after it has beentrimmed to dimension, show-

ing the third operation; Fig. 6 illustrates a
plan view of the blank after it has been given

" the geneial form of a sphere, the hole therein

7 illustrates a

having been reamed out to dimension; Fig,
sectional view of the blank
taken through the center of the hole seen in

Fig. 6 and showing the reinforcine and hole-
B ) ) e

__.vanizing material,

30

.closing plug and also the soldering and gal-
vani Fig. 8 illustrates that
which is shown in Fig. 7, the final swaging
-operation having taken place and the gal-
vanizing material in place ready to be molt-

“ed; Fig-9 illustrates a completed ball; Ifig.

10 illustrates a detail of special construction,

35

.My new inethod or process is as follows :—
1 represents a disk of metal from which the

~“ball is to be made and of the desired thick-

.540

ess. "It may be steel; brass, copper, alumi-
um, or- any other suitable metal. Tt is first

.- put upon a snitable forming die with which

a_half tound punch or former cobperates,
and is pressed into the shape shown in Fig.

3. It is then taken from. that die and sub-

45

jected to the operation of another die and
plunger, by which it is given the form shown
m Fig. 45 that is to say, its lower part is
miade substantially semi-spherical and its
sides are drawn upwardly into substantial
parallelism with cach other. After this the
upper edges of the blanlk are cut off t¢ the
size required for the subsequent operations,
leaving the blank in the form shown in IFig.
5. Tt is then put upon a die, represented at

2 1in Fig. 5, which has a semi-spherical cavity
in its upper surface, coinciding with thesemi-
spherical shape and size of the bottom of the

blank shown in Fig. 4. Thereupon a closing
die Is brought down upon the upwardly pre-
sented edges 3, 3, 0f the trimmed blank,
whereby they are upset inwardly as indi-
cated by dotted lines 4, 4, whereby the
blank iscaused to assume an elongated spher-
ical shape there being also an irregularly
shaped hole 5, Teft in it because the edges of
the metal have not quite met. Thereupon
the blank, now in the shape of a somewhat
elongated ball, is subjected to the action of
a reaming tool of “suitable construction,
whereby the hole 5
the desired size, as shown in Fig. 6. .

A metallic plug, shown at ¢ in Fig. 7,
which may be made of the same metal as
that composing the blank, or of other metal
if preferred, and which has the desired
length and is of such diameter as to fit the
hole 5 somewhat snugly, is then introduced
through the hole, occupying substantially the
position” shown in Fig. 7, with its upper
edge resting in the lower part of the hole 5,
but before introducing. the plug, T pass
through the hole into the interior of the ball
the desired amount of some suitable solder-
ing and galvanizing or metal-coating ma-
terial, 9, (see Figs. 7 and 8) such as zine,
spelter, or the like; together with a suitable
flux, such as borax. -Thereupon the ball is
placed between suitable swaging dies in such
position that they will swage the ball into
mnore accurate spherieal form and will also
foreibly impress the metal at the edges of
the hole 5 upon and into-the shoulder 7, as
shown in ¥ig. 8, thus firmly and rigidly
holding the plug in position. I sometimes
make a slightly projecting point on the
lower edge of the plug, as shown at 8, (see
Fig. 8) which under the pregsure of the
swaging dies will be forced into the metal
of the ball against which the point rests,
thus aiding in securely holding it 1n posi-
tion. This, however, will ot ordinarily be
necessary, because the galvanizing about to
be described will usually rigidly solder the
plug in position, After these operations
have been performed the ball is put into »
suitable furnace and is heated so as to melt
the galvanizing and soldéring material, the
ball being votated while heated, so that its
entire interior surface, including the surface
of the plug, shall become thoroughly gal-
vanized. Thereafter the heating may be
regulated so as to properly temper the' ball,
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if it be made of such metal as will permit
such result. Thereupon it is ground or oth-
erwise finished on its outer surfuce in any of
the usual ways.

In the manufacture of balls for certain
uses, as for example when used as ornaments
on furniture, or otherwise, instead of insert-
ing the plug as described, I cometimes thread
the hole 5 after it ha as been duly reamed,
as shown in Fig. 10, so that the ball may be
screwed npon a sultalm threaded spindle
forming part of the structure to be orna-
mented. Aleo a plug to close the hole may
be threaded or riveted therein, without ex-
tending across the interior of the ball.

It will be obvious to those who are famil-
iar with such matters that it will not in all
cases be necessary to submit the metal to the
number of forming or swaging operations
described by me and in sone instances it
may be necessary to submit them to- more
such operations; this will depend upon the
size of the ball and the thickness am] char-
acter of the metal employed. It is also ob-
vious that it will not be necessary in all cases
that the plug 6 be provided with the shoul-
der 7 as shown. The plug may be of any
preferred shape; its outer end may he merely
beveled off or made in the form of a trun-
cated cone, or left in cylindrical shape. Also
it will not always be necessary to galvanize
the interior of the ball, but T much prefer so
to do, in order that the plug may be nive
11<r1(1lv Lield in place, and all joints between
it and the ball be sealed and also as a pre-
iservative against rust or corrvosion,

The invention secures a series of impor-
tant advantages, among them the following:
reddction in cost as compared with solid
balls. The strength is increased, yet the
weight rteduced, These advantages espe-
cmlly apply to balls of expensive “materi al,
such as brass or bronze. The reduction in
weight is especially desirable when the balls
are used as valves. The plug 6 extending
across the interior of the ball materially in-
creases its strength, acting as a post to take
‘the strain if it be applied on or near the ends
thereof, and as a stay bolt if otherwise
apphed beeduse the ends of the plug are
rigidly connected at its ends to the interior
sides of the ball.

Under my process T ean make hollow balls
in practically all sizes from a diameter of o
(quarter of an inch.or less, up 1o several
inches.  Indeed theoretically the size may
be anything do»uul, althongh ns practical
matter there ace limits within which the in-
vention is useful. The balls are adapted
to a great varviety of uses in various arts,
such as anti-friction balls, ¢asters, balls for
vafves, balls for ornaments, and many other
uses. :

I claim:

»1. The method

\

in |

degeribed  consisting

'sphue having

955,608

pressing a disk of mefal by successive form-
ing operations into the general shape of a
\ph( ve baving a Lole in one side, introducing
suitable soldering material into the interior
of the sphere, inserting a plug in the hole

and su )Jutlnﬂ the article to the action of
beat.
2. The method described consisting in

Jressing a disk of metal by successive form-
ing operations into the general shape of a
x a hole in one side, introducing
suitable soldelmﬂ material into the interior
of the sphere, 11%01(111" a plug in the hole,
then additionally pressing the article into
more accurate spherical shape and upon and
about the plug and thcn subjecting the ar-
tl(,lO to the action of heat

3. The method described consisting in
pressing a disk of metal by successive form-
ing operations into the gencral shape of a
%phuo having a hole in one side. introducing
snitable soldumo material into the interior
of the sphere, 111&L1tmo a plug of such length
as to extend across the interior of the spher
in the hole, then additionally pressing the
article into more accurate spherical shape
and upon and about the plug and then sub-
jecting the article to the action of heat.

4. The method described consisting in
pressing a disk of metal by sucecessive form-
Ing operations into the general shape of a
sphuc having a hole in one side, reaming
the hole to dimension, then introduci ng suit-
able soldering material into the Sphcw then
inserting a shouldered plug having sufficient
Iength to reach across the interior of the
sphcre in the hole; then additionally press-
ing the article into more accurate spherical
shfxpe and upon and about the shoulder on
the plug and then subjecting the article to
th action of heat.

. The method described consisting in
presqmn' a disk of metal by successive form-
ing operations into the form of a sphere
havmg 2 hole in one side, then introducing
suitable soldering n‘m(‘erin], then plugging
the hole and then submitting the article to
the action of heat

6. The method described consisting in
pm«@m«r metal by suceessive forming oper-
ations into a general spherical form leaving
v hole in one side, inserting a plug in the
hole Tong enough to extend across the in-
terior of the sphere and then additionally
pressing  the article into more acenrate
spherieal form and closing the hole over and
upon the end of the plug.

In testimony whereof I have signed my
name to this specilication in the presence of
two subscribing withesses.

JOHIN W. SCITATZ.

Witnesses:

(xLO W. Hawcur, Jr.,

Avonr ScHALZ.
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