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. 5 Claims,
My invention relates to the manufacture of

spherical articles such as beads and marbles of .

all types.

Formerly such articles were generally made
of glass, but in recent years the trend toward
the use of plastic materials has become marked:
. Plastics, such as cellulose acetate, thermosetting

plastic materials or similar materials are suit-
able, the qualities of these plastics being well
known in the art.

I am aware of a method of making beads in
which plastic material is cast or extruded in
the form of a rod, the diameter of which ap-
proximates the diameter of the finished bead.
The rod is then maintained between grinding
elements, whick by means of semi-circular
grooves, grind. the rod so that a ball iz formed
for each groove on the grinder element. 1% is
apparent that s great desl of material must
be wasted In this grinding process, viz., the
material -between the areas required ic form
the balls. Purthermore, each ball must be drilled
to provide the usual bead hole and this opera-
:xon adds appreciably ic the cest of manufac-
ure.

Bearing the forsgolng in minq, i 1s an oh-
ject of the present invention o produce heads
which, although ground, are accompanisd by an
insignificant waste of material in their manu-
facture. .

It is also an oblect of this invention to elimi-
nate the step of drilling holes in such beads
and in addition preduce s bead having a smooth-
er and mere symmetrical hole than produced by
the grinding and driliing methed sbove noied.

Another object of my invention is to produce

, beads or marbles in such a manner as to pro-
long the life of the zrinding elements, this fea-
ture being attributable to the reduced smount,
of grinding required in the process.

Other objects of my invention will be appar-
ent from the following description, it being un-
derstood that the above general statements of
the objects of my invention are intended to ex-
plain and not to limit it in any manner.

Referring to the drawing, :

Fig. 1 13 a plan view of a chain of balls as
cast in the molding maching.

Fig. 2 is a schematic view of a grinding ma-
chine for grinding the chain of balls shown in
Fig. 1.
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Fig. 3 is an enlarged view illustrating the ac- .

tion of the grinder rolls on the chain of balls,
and -

by gates 2.

Fig. 4 is an enlarged view illustrating the for-
mation of the individual -beads.

Referring to Fig. 1, the chain of balls com-
prises individuai balls 10, having transverse holes
il formed therein and connected to each other
The chain of balls is molded of
plastic material and is of course a positive rep-
lica of the mold which produces it. As one
skilled in the art will easily recognize, the holes
11 are formed by suitable pins in the die which
produced the chain.

The molding of the chain is accompanied by
the usual weld line which appears on the balls -
where the dies mei and this constitutes a sur-
face imperfection. The bhalls thersfor are
formed slightly oversize o provide a folerance
whose removal carries with it this objeciionable
weld line. Tiis essentisl for the succesding oper-
ation that the gates be of exact length and that
the bails be.spaced exactly at the correct dis-
tance spard. -

This correct distance Is deisrmined by the
grooves 13 and ridges {4 formed on the grind-
ing roller & of the grinding macn.:}e shown
schematically in Fig. 2.

The construction of the grinding machine will
be apparent to those skilied in the ard snd will
be briefly described:

The molded chains of balls arg piaced In the
hopper 18 and individual chainsg dnd their way
into the outlet which is controlied by the fesder
mechanism 15. This feeder mechenism is slida-
bly arranged on the hopper outlet and the shelves
7, by periodical reciprocatory motion, -release
the chains individually, whereupon they fali on-
and ars supperied by the anvil {8,

The grinder elemenis comprise the grinder
roller G snd the pressure roller §8. The roller
{9 is pivotally supported oz the bin 28 and piv-
otal motion iz lent thereto by any suitable mech-
anism, the roller {9 swinging outwardly with the
link 21 to permit a chaln of balls to be de-
posited on the anvil §18. A spring, not shown,
causes the roiler 18 to bear against and urge
the chgind against the roller G which only ro-
cates and Is not swung out of position.

The roilers. rotate in opposite directions but
the roller I8 is decidedly slower than the roll-
er Q.

A chain of balls being released by the feeder
mechanism 16, it falls into position on the anvil
i8, where, if necessary, it may be manually di--
rected so that the balls 18 are mated with the
grooves i3 as seen in Fig. 3. The roller {9 there-

~upon swings Iinwardly and urges the chain




2 o
against the roller G. The ridges {4 of the roller
QG are formed so that they extend slightly over

the center line of the ball 10 as indicated by the
arrows in Fig. 4. These ridges effectively grind

" -away the gates 12, and the grooves 13, being of.

the exact dimensions required, clear away the
- tolerance provided, removing therewith the weld
Iine formed by the dies. Perfect and symmetri-
cal beads are thereny formed which fall into the
bin 2@ when the roller 19 again swings outwardly.
‘While the beads are formed with very little
waste of materinl and without requiring the
drilling of holes, they are actually far superior
to beads as formed from rods and drilled, because
the drilling operation chips the bead and the
bead hole is oftén rough and sharp.

A bead formed according to the instant inven- .

tion, however, has a. ground periphery which
makes the surface perfectly smooth and a molded
bead hole which avoids sharpness and roughness..
The finished bead bears distinet evidence of its
manufacture in this regard.

The grinding roller G is of Carborundum or
similar material of a fineness that the particular
finish requires. )

" The grooves l3 of the grmder roller G must be
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a]ignment and thereafter grinding said chain tov; )
. remove said connections.

2. A method of making spherical articles which

_comprises casting a chain of balls connected ‘to-
‘'each other by gates, said gates being operative to

space’ said balls from each other in exact and
predetermined relationship and thereafter grind- .
ing said chain by a grinder having grinding ele-

. ments fitting said cast chain whereby said gates

are removed and sald balls ground to exact
shape. .

3. A method of making beads which comprises -
molding & chain of balls connected to each other
by gates, each ball ‘having a bead hole formed.
therethrough by said mold and thereafter ap-
plying said chain to a grinder for removing said

- gates and reducing said beads to exact shape.

4. A method of making beads which comprises

I molding a chain of aligned and uniformly spaced
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balls connected to each other by uniform gates,

" each of sald balls being slightly oversized to pro-
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of exact size and the reduced amount of grinding -

inherent in my method conserves and prolongs
the life of the grinder roller. '

It is essential in my process that the ridges 14
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of grinder roller G and the gates 12 be identical .

In length, and that the'grooves 13 are maintained
. spaced so as to mate exactly with the balls 0.

T have shown a preferred embodiment of my
invention but it is: obvious that numerous

changes and cmissions may be made without de-

‘parting from its spirit.

- T claim: ‘

1. A method of making spherical articles which
comprises casting a chain of balls connected in
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vide & working tolerance and having bead holes
formed therethrough transverse to the axis. of
said chain, and thereafter grinding said chain of
balls by a grinder having uniform grooves spaced
according to said balls, the grinding spaces there-

~of corresponding to said gates, said grooves of

said grinder reducing said balls to exact diam-
eter and removing surface imperfections and
the grinding spaces between said grooves re-
moving said gates, whereby separate beads are
produced.

5. A method of making beads which comprises
molding an elongated member having a series
of spaced bead holes formed transversely thereof
by said mold and applying said elongated mem-
ber to a grinder for separating said elongated.
member into individual beads, each of said beads
having one of said bead holes formed dizmetri-
cally therethrough.

- . : LEONARD G. ARPIN.




