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To all whom it may concern: )
Be it known that I, Joun W SCITATZ, a

citizen of the United States, and a resident
A} T |

of Chappaqua, county o 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

;_.'.__k','i'"'_.':SD.e?iﬁC'%lt:iGn, reference being had to the ac-
. companying drawings, in w -
SR

 metallic disk or blank from which the ball

hich— o
2 plan view of the

K ig‘-ure. 1 iHllustrates

1s made; Fig. 2 illustrates an edgewise view

% 1liustrates a sectional view of the blank at
second forming operation:
5 L - . . -
1M1 5 illustrates a sectional view of the blank

"""the end of the

of that which
iHustrates
the end of

1s shown in Fig. 1; Fig. 3
a sectional view of the blank at
the first forming operation: Inig,

_ afterit hasbeentrimmed to dimension, show-

20 ing the third o

peration; Fig. 6 illustrates a

~_plan view of the blank after it has been given
- the general form of a sphere, the hole therein

having been reamed out to dimension; Fig.
7 1llustrates a

L sectional view of the blanlk
taken through the center of the hole seen 1n

. K1g. 6 and showing the reinforcing and hole-
_closing plug and also the soldermg and gal-

. .vanizing material. h
... which 1s shown in If1g. 7, the final SwWaging
80

Fig. 8 illustrates that

operation having taken place and the cal-

. vanizing material in place ready to e molt-

Ced; B

2.9 Mlustrates a completed ball; Mg,

- 10 ustrates a detail of special construction.

... My new method or process is as follows -

e 35 1 represents a disk of metal from which the

ball is to be made and of the desired thicl-

] T

. ness. It may Dbe steel, brass, copper, alumi-
num, or any other suitable metal. Tt is first

- put upon a snitable forming die with which

40 a half tound puuch or former cooperates,

and is pressed 1nto the shape shown in ifig,

9. 16 1s then taken from. that die and sul-
- Jected to the operation of another die and
- plunger, by which it is given the form shown

45

m Fig. 45 that is to say, its Jower part 1s

miade substantially semi-spherical and its

sides are drawn upwardly into substantial
paralielisin with cach other. After this the
upper edges of the blank are cut off to the
stze required for the subsequent operations,
leaving the blank in the form shown in Fige

O. It is then put upon.a die, represented at

21 Kig. 5, which has a semi-spherical cavity
1n 1ts upper surface, coineiding with the semi-

spherical shape and size of the bottom of the | regulated

blank shown in Fig. 4. Thereupon a closing

die 1s brought down upoir the upwardly pre-
sented edges 3, 3, . of the trimmed blank,
whereby they are upset inwardly as indi-
cated by dotted lines 4, 4, whereby the
blank is caused to assume an elongated spher-
ical shape there being also an irregularly
shaped hole 5, Teft in ig because the edges of
the metal have not quite mef. Thereupon
the blank, now in the shape of a somewhat

elongated ball, is subjected to the action of

& reaming tool of suitable- constiruction,
whereby the hole 5 is cut out smoothly to

the desired size, as shown in Iig. G.

A metallic plug, shown at 6 in Fig. 7,
which may be made of the same metal as
that composing the blanl, or of other metal
1f preferred, and which has the desired
length and is of such diameter as to fit the
hole 5 somewhat snugly, is then introduced

60!

63

70

78

through the hole, occupying substantially the

position shown in Fig. 7, with its upper
edge resting in the lower part of the hole 3,
but before jntroducing. _
through the hole into the interior of the ball
the desired amount of some sultable solder-
ing and galvanizing or metal-coating ma-
terial, 9, (see Iligs. 7 and . 8)
spelter, or the like; together with u suitable
flux, such as borax. - Thereupon the ball is
placed between snitable swagine dies in such
position that they will swage the ball into
more accurate spherieal form and will also
foreibly impress the nietal at the edges of
the hole 5 upon and inte- the shoulder 7, as
shown in Fig. 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 aeainst which the pomt rests,

thus aiding in securely holding it in POs1-
tion. This, however, will not ordimarily be
hecessary, because the ealvanizing about to

be described will usually rigidly solder the

plug in position. After these operations
have been performed the ball is puf 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 irterior surface, mcludig the surface
of the plug, shall become thoroughly gal-
vamized. Thereafter the heating may be
S0 as to properly temper the ball,

the plug, T pass
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such as zine,
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1f 1t be made of such metal as will permit

such result. Thereupon it is ground or oth-
erwise finished on 1ts outer surface 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-

g the plug as described, T sometimes thread |

the hole 5 after it ha as been duly reamed,
as shown in Fig. 10, so that the ball mav be
screwed upon u SHIL—.I]JH 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-
1ar 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 some instances it
may be necessary to submit them to-more
such operations; this will depend upon the
size of the ball and the thickness and char-
acter of the metal employed. It 1s also ob-
vious that 1t 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
preierrcd shape; its outer end may he merely
heveled ofi or made in the form of a trun-
cated cone, or left in cylindrical shape. Also
1t will not always be necessary to galvanize
the interior of the ball, but T much prefer so
to do, 1 order that the plitg may be mve
I lﬂ'ullv held in place, and all joints hetween
it, and the ball be sealed and also ag a pre-
against rust or corrosion.

The invention secures a serics of 1N OL-
tant advantages, among them the following:
reduction 1n cost as compared with solid
balls. The strength 1s increased, yet the
weight reduced. These advantages espe-
cm]ly apply to balls of expensive 111*11@1'1111
such as brass or bronze. The reduction in
welght 1s especially desirable when the balls
are used as valves., The
across the interior of the ball materially in-

creases its strength, acting as a post to take

the strain if it Lo upplwd on or near the ends
bolt if otherwise

thercof, and as a stay
applled beciuse the ends of the plug are
rigidly connected at its ends to the mtu Lo
sides of the ball.

- Under my process T can make hollow balls
in practically all sizes from a diameter of a
(quarter of an nch.or less; up Lo several
inches. Indeed theovetically the size may
be anything desived, althongh as a practical
matter there ae limits within which the in-
vention 1s useful. The balis are adapted
to a great variety of uses 1 varvious arts,
such as anti-friction balls, casters, balls for

valbves, balls for ornaments, and many other

11SCS.
I claim:

1. The mothod described consisting in

plig 6 extending

055,608

pressing a disk of metal by successive form-
ing operations into the general shape of a
‘-«pht ve having a hole in one side, introducing
<uitable soldering material into the interior
of the sphere, Inserting a plue in the hole
and anhl]u ting the article to the action of
heat.

2. The method deseribed congisting  1in
Jressing a disk of metal by successive form-
ing operations into the general shape of a

-q)erQ having a hole in one side, introducing

suttable Soldelmﬂ material into the interior
of the sphere, inserting a plug in the hole,
then ‘deltmna]h pressing the article into
more accurate spherical shape and upon and
about the plug and then subjecting the ar-
tic,le to the action of heat. |

. The method described consisting 1n
]}10%31112 2 disk of metal by successive form-
ing operations into the general shape of a
%1)11{...10 having a hole 1 one side. introducing
<nitable solderi ing material into the interior
of the sphere, 111f~ut111r:- 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 siceessive form-
g operations mto the general shape of a
%phue having a hole in one side, reaming
the hole to t]nnenamn (hen introduci 1N suit-
able soldering material into the %phcw then
mserting a shouldered plug having sufficient
length to reach across the interior of the
Sph(,le in the hole; then additionally press-
ing the article into more accurate spherical
-shflpe and upon and about the shoulder on
the plug and then subjecting the article to
th action of heat.

. The method described consisting 1n
]}requﬂ' a disk of metal by successive form-
ing operations’ into the form of a sphere
h{tmng 2 hole in one side, then imtroducing
suitable soldering nm{mm] then plnfrﬂmu‘
the hole and then submlttmn the article to

the action of heat.

6. The method described consisting in
plemimr metal by suceessive forming oper-
ations 1into a general spherical form vamfr
2 hole 1 one 51{1{:, m%vr[n‘w 1 plug in ilw
hole Jong enongh to exte nd across the in-
terior of the sphvw and then additronally
pressing  the article into  more aceurate
spherieal form and closing the hole over and
upon the end of the phw

In testimony whercof I have signed mny
name to this specification in the presence of
two subseribing wilnesses.

JOHN W. SC [[AT/ :

Witnesses:
Gro. W. Harcnrr, Jr.,

Avonr ScEATZ.
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