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To all whom it may concern.

Be it known that we, Joux J. Mclxryre
ind Crianues Koziweg, citizens of the United
States, residing at Hartford, in the county
of Hartford and State of Connecticut, have
invented a new and useful Improvement in
Automatic Rough-Ball Grinders, of which
the following is u specification. ;

This invention relates to @ machine which
is designed for-grinding roughly formed
metallic bulls to nearly finished size and
shape. .

The object of the invention is to provide
a machine which will continnously feed and
apidly and quite accarately grind and dis-
charge balls, and which is so constructeds
that a large number of balls will be grountd
at the same time and the cobperating grifd-
ing and feeding parts, which are sapable of
adjustment for balls of various sizes, will
be durable and can be easily vestored as
they become worn and used until completely
worn ont when other parts may be quickly
substituted.

In this machine the balls ave allowed to
feed from a hopper into a spirai channel
formed in the face of w ring which retains
the balls with a yielding pressure against
the surface of a rotating grinding ying while
a rotating disk carries the balls along the
spiral chamnel and causes then to be dis-
charged ab the end when grotud.

Tn the accompanying drawings, which illus-
trate an embodiment of the invention, Fig-
ure 1 shows a longitudinal vertical section
taken on the plane indicated by the dotied
line 1—1 on IPig. 2 shows a trans-
verse vortical section taken on the plane
indicated by the dotied line 2—2 on Fie. L
IFig. 3 shows, on much lavger seale, o va-
dial section through a portion of the chan-
neled ring, the carrying diske and the grind-
ing ring. Kig. 4 shows a section tuken at
right angles to that of Ifig. 3 on the plane
indicated by the doited line +—4 on that
figure.

The frame 1 of this machine is desivabiy
a heavy casting. Journaled in the frime
at one side is 1 horizontal shaft 2 which is
provided al its outer end with a deiving
pulley 3 and on its inner end has an annular
plate 4. Between the plate and the frame

Fig. 2.
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around the shaft an anti-friction thrust
bewring & 1s wrranged.  On the face of the
plate that is fastened to the shaft, and se-
cured by wclamp ving 6, is a grinding ring
7 which is desirably made of emery, car-
bornndum or a similay material..

Mounted in the frame at the otner side
and free to move longitudinally but not ro-
tate, is a cylindrical hub 8. Fixed on the
inver end of this hub is an annular plate
9. Fastened on the face of this plate’is
a ring 10 preferably made of cast iron,
which ring m its face opposite the face of
the grinding ring has a spiral channel 11
Aospring 12 18 arranged in the cylindrical
hub in such mguner as to tend to press the
plate and chanteled ring toward the grind-
mg ring on the plate fastened to the shafs.
The fension of (his spring is determined
by meats of the screw 13 that turns in a
threaded opening in the cap 14 which is
fastened to the end of the frame. This
serew has o hand wheel 15 on its outer end

cand its toner end bears against a movable

plate 16 at the end of the spring. Screws
17 which ave threaded into the end of the
eylindrical hub pass loosely through the
cap and on the outside have nuts 18 which
may be adjusted to limit the amount of in-
ward novement of the ehanneled ving under
the thrust of the spring. -
Between the wdjacent faces of the chan-
neled ring., which does ot rotate but haxs
a longitudinad movement, and the grinding
ving, which does rotate but has no Jongi-
tudingd movement, s o thin disk 19 which
s provided with n wumber of radial slots

20 that overlie the spiral channel in the

face of the channeled ring. This disk is
fustened 1o an anmalar plate 21 that is se-
cured to s rotatable arbor 22 which has
one end supported by s bushing 23 in a re-
coss in the grinding ring shatt and its other
end supported by a bushing 24 in a veeess
in the Lub which supports the channeled
ring. One cud of this arbor is threaded and
provided with a washer 25 and nut 26 which
Hmite ihe endwise movement of the arbor
with refntion iu the hub.  Fastened around
the edge of the slotied disk is a gear 27 that
i engaged by w pinion 28 on w shaft 29
which 15 provided with a pulley 30, The
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- rotatable slotted disk and gear are desir-

ably guided between anti-friction balls 31

- carried by plungers 32 which are pressed

10

toward each other by springs 83. The ball-
carrying spring-plungers are mounted in
brackets 34, which are fastened to the edge
of the plate carrying the channeled ring;
When the machine is in use the grinding
ring is revolved at the desired high speed by
means of its pulley and shaft, and the slot-
ted carrying disk is revolved at suitable

. slow speed in the same or opposite direction,
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by means of the pimion and gear, while the

channeled ring is adjusted by setting the
spring screw and the stop nuts so that it
will press toward the grinding ring with the
desired force. - The balls which have been
placed in the hopper 85 gravitate therefrom
down through the passage 86 to the inner

end of the spiral channel in the channeled
ring. As the grooved carrier disk rotates, .

the balls at the lower end of the feed pas-

- sage are picked up by the grooves in the
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disk and are carried around in the spiral
channel by the disk with their surfaces
pressed against the grinding ring until the
end of the channel is reached, and then the
balls pass out through the discharge tube
87 which will conduet them back to the hop-
per or to any other suitable receptacle.

Balls of different size, within the range
of the machine, may be ground and balls of
various hardness may be ground to just the
desired degree by properly adjusting the
tension of the pressure spring and adjusting
the nuts and screws which permit the pres-
sure to be exerted to just such an extent, and
no more. As the balls are fed spirally. at
Iow speed by the slotted carrier disk and
channeled ring, and the grinding ring is
rotated at high speed the entire surfaces of
the balls are presented to and carried across
the face of the-grinding ring so all uneven-
nesses in the balls are completely removed
and there is a uniform wear on the face of
the grinding material. As the face of the
grindeér wears away the channeled ring is
allowed to follow it up by properly adjust-
ing the screws which limit the movement of
the plate and by adjusting the tension of the
pressure spring. When the grinding ring
1s worn down go that no more can be used a
new ring is readily substituted and when the
channeled ring is worn it can be taken out
and refinished or another substituted. By
changing the channel ring and substituting
one having larger or smaller channels balls
of widely different sizes may be ground. If
the balls were very much larger or very
much smaller, of course this would necessi-
tate_a change in the carrier disk to one hav-
ing larger or smaller grooves. If the balls
discharge baclk into the hopper the machine
can be set running and it will run continu-
ously until all of the balls are ground down
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to the desired size, and as a large number of
balls are in the machine at one time the out-
put of the machine is quite large.
The invention claimed is; o
1. A ball grinding machine consisting of

“a frame, a grinder rotarily ‘'mounted on the
- frame, a spiral guide mounted on the frame

and movable toward and from the grinder,
and ‘a slotted carrier rotarily mounted be-
tween the face of the
of the guide, ‘ .

2.- A ball grinding machine consisting of
a frame, a grinding member rotarily mount--
ed on the frame, a member with a, spiral
channel mounted on the frame and movable
toward and from the grinding member, and
a slotted carrying member rotarily mounted
between the face of the grinding member
and the face of the channeled member.

3. A ball grinding machine consisting of
a frame, a grinding ring rotarily mounted

.on the frame, a ring with a spiral channel

mounted on the frame and movable toward
and from the grinding ring, and a disk with
radial slots extending across said spiral
channel rotarily mounted between the face
of the grinding ring and the face of the
channeled ring. -

4. A ball grinding machine consisting of
a frame, a grinding member rotarily mount-
ed on the frame, a member with a spiral
channel mounted on the frame and movable
toward and from the grinding member, a
spring for forcing the channeled member to-

. ward _the grinding member, and- a’ slotted

carrying member rotarily mounted between
the face of the grinding member and the
face of the channeled member.
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- 5. A ball grinding machine consisting of -

a frame, a grinding member rotarily mount-
ed on the frime, a member with a spiral
channel mounted on the frame and movable
toward and from the grinding mentber, a
spring for forcing the channeled member
toward the grinding member, means for lim-

- iting the movement of the channeled mem-

ber toward the grinding member, and a slot--
ted carrying member rotarily mounted be-
tween the face of the grinding member and
the face of the channeled member.

6. A ball grinding machine having a
frame, an annular pla%e rotarily mounted on
the frame, a grinding ring fastened to said

‘rotary plate, an annular- plate movable

axially on the frame toward and from the
rotary plate, a ring with a spiral channel
mounted on said axially movable plate, s
spring -for forcing said axially movable
plate and channeled ring toward said rotary
plate and grinding ring, and a gréoved disk
rotarily mounted between the faces of the
grinding ring and channeled ring.

7. A ball grinding machine having a
frame, a plate rotarily mounted on the
frame, a grinding ring fastened to said
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plate, a plate movable longitudinally of the
frame, a ring with a spir ["channel mounted
on suid l()Il“lﬁld]n.l”) movable plate, a
spring for forcing said plate with channeled
ring toward said grinding ring, and a disk
with ‘1(11‘11 Srooves 1()t‘1111y mounted be-
tween the faces of the grinding ring and
channeled ring.

8. A ball grinding machine consisting of

a frame, a gr mdlnw Thember rotarily mount-

ed on the r: ame, a member with a spiral
channel mounted on the frame and movable
axially toward and hom the grinding mem-
ber, a spring for foreing the (lmnndcd meni-
ber toward l e (rrmdln;_r member, a plate ro-

tavily mounted between said votary movel
and said axially mevable membm and
slotted disk fixed to said plate between the
face- of the grinding member and the face
of the channeled 1. mmbm

9. A machine for grinding balls compris-
ing a rotary abrasive sturfaco , totary means
for carrying balls about a fixed axis, and sta-
tionary means for thoving the balls radia by
with relation to
abrasive surface us they are carried avound
Ly said rotary means.

JOHN J.
CHARLE
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