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o ATo-all:whom it may concern: - :
51 Beuit-known thit I, Lovis J. CreCELITS;
. acitizen of .the’ United -States of America,
. -Tesiding in the city of St. Louis and State of
~"5Missouri; have.invented certain new and
_-;useful . Improvements in Machines- for

. Grinding Balls or Spheres, of which the fol-
0t Jlowing. s v full.‘clear, and exact descrip-
..z <tiom, reference being had to the accompany-
+7: 10 ing:drawings, fofming part of this specifi-

- cation. ot
" x:My:invention relates to, a machine for
“grinding - balls: and- spheres, such for in-
- o astanceas those made of glass, porcelain, or
" 15} andlogous substance, and it has. for its ob-
"+ *ject the:production of a machine of this-de-
.nseription:by xwhich the spherical bodies may

be rapidly ground from a rough condition

AT

infoperfectly.true spheres.. Lo

igure -I;15 a longitudinal section: of my
machine. - Fig. T1 is'a vertical section taken
on~line’ TI:=I1, Fig. I. Fig. TIL is a ver-
tical section-taken on line ITT—IIT, Fig. L
Jpag Fig, IV is a view, partly in elevation and
- 25.partly.in horizontal longitudinal section.

© /" :In- the aécompanying drawings: 1- desig-
nates. the.-base-of my machine surmounted
by posts 2,8,4,5 and 6. : ’
=or -7 designates a grinder head supported by
" 80" 4:shank:8 loosély mounted in the posts 2 and
8750 as 'to-be capable of longitudinal move-

- ment therein.” Extending = longitudinally.
“thtotigh -this-head and shank is’a duact 9.

“through which liquid grinding material inay
.85’flow. - The ‘grinder head has mounted in it

- o TErits end 4 grinding block 10 that is aper-
‘... --tured in alinement with the duct 9- in the

" “head andifs shank.: The grinder head .and
| “aif Vits'shank are normally pressed in a forward
:.; - 40*direction by a spring 11. - o _
. 42 is a pull back lever by which the
g ,'?i‘ix’;’der' head and  its shank may be re-

- ““fracted- agdinst the action' of the spring 11.

KK 718 Jesignates- a shaft jourraled. in- the
45: posts 5 and 6 at the opposite end of the ma-
- chine from that at which the posts 2 and 3
* {are located. ~ This shafteis located in aline-

‘mént “with  the grinder ~head 7 -and s
“equipped with a pulley 14 by which it may

T 50 be rotated. In the shaft 13, eccentric to its

.. “axis; s a bore 15,"and it will be seen that;

“jnasmuch gs the shaft 13 "is in -alinement
. “with“the’grinder head 7, said bore; 15 by be-
* -jfig eccenfric'to tht axis ef thé shaft, is lo-

- 55 cafed out of alinement with the center of the

‘as & rest for the balls when. they:descend’
onto ‘the cateher- arm aftér it has, been'*

lines Fig. ITL. ‘The- catcher arni has con-
_nected to it at-its'rear end‘a heél 26" that'i
' connected by a spring 27 to the postd. ™%+
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grinder head at which the grin.déf- bl;)cklo -

1s located.

16 designates a shaft extending longitudi-
nally through the shaft 13 in.its bore 15.and -
adapted to rotate therein independently:of 60
tlie rotation of said shaft 18. - The shaft 16
is provided at its outer eénd with:a drive
pulley 17 to which a belt may be applied for
mparting movement thereto, preferably’ in. -
a direction the reverse in which the shaft-13 65°

| is rotated' when power is communicated

thereto by a-belt applied to.its pulley-il4..".
The shaft 16-has fixed to it. at its forward
end_a head 18 that is arranged in opposi-: -
tion to the grinder head.7 and .carries-a 70
presser disk 19, the disk. being of any suit- -
able pliable material, but:preferably.of soft
rubber. . . R i T e
20 designates a- delivery. chute. through .
which. the balls to be ground. in-the.use .of .75
my machine are delivered between thedriver - -
head 7 and the driver disk-19.. The lower
or-outlet end of this chute terminates.di- - .

rectly above a longitudinal movable grinder. -

head 7, and is provided with an elongated 80
enlargement 21 of sufficient length longitu-
dinally of the machine to accommodate:two .
balls that are to be.delivered from the ma-
chine to be ground. .7 el
92 designates a trough located beneath the- 85
base 6f the machine below the grinder héad
and presser disk ' carrying -head. . This. -
trough is adapted to receive the balls when .
thev have been ground and are released from.;:
position between-the grinding block 10 and -$0

the presser disk 19, as will-hereinafter more: -

- fully appear.

93 designates a catcher arm pivoted at:25 -~
to the post 4 and occupying a position be-" -
tween the grinder head 7 and' the presser- 95
disk 19, this arm being designed to-perform - -

the service of catching each ball as it "de- ..~
scends from the chute 20 into-said ‘

nd : ace and.
position it between the grinding ‘block 10 "

“and the presser disk 19. ' The catcher arm is 100
provided at its upper side with a finger 24

located intermediate of its ends that serves :

vated from its normal ‘position seen in-fall,
lines Fig. TIT to the position seen in'dotted

)

" 98 is a cam block slidably reounted in ti,.,é 110"
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- grinder head and the opposing presser disk
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post 4 and movable longitudinal of the ma-
chine.” This cam block is provided with a
straight face 29 against which the heel of
the catcher arm normally rests, an inclined
face 30 onto which said heel rides when the
cam block is shifted longitudinally, and a
straight face 31 to which the heel passes
after traversing the inclined face 80. .

32 is'a shifter rod connected to the cam
block 28 and leading therefrom to the lever
12 to which it is pivoted at 83, thereby pro-

viding for movement of the cam block when.

the lever 12 is operated either by a rearward
pull thereon to retract the grinder head 7,
or a forward movement occasioned by the
return of the grinder head and its shank to
its normal position after it has.been re-
tracted. . '

In the practical use of my grinding ma-
chine, the operation is as follows: The balls,
while in'the rough, are deposited in the
chute 20 and permitted to descend therein

- so that they will lie as seen in Fig. I. - The
" . operator to deposit a ball info position to be

25

ground moves the operating lever 12 rear-
wardly thereby imparting a rearward move-
ment to the shank of the grinder head and
said head, with the result that the outermost

" ball in the enlarged outlet end of the chute

20 .descends into -the space between the

* 19.. Upon the operation of the hand lever,

85

40

as'stated, a pull is effected upon the rod 82
connecteci to said lever and the cam block 28
is moved rearwardly, permitting the spring
27 to draw the heel 26 of the catcher arin 23

in an advancing direction so that it first.

rides against the inclined ‘éam face 30 of
the cam block -and then onto the straight
face 29 adjatent to the inclined cam face.

. This movement of the heel 6f the catcher

45

arm causes the catcher to be elevated from
the position seen in full linds Fig. ITI to the
position seen in dotted lines Fig. III, in
which latter position it is so disposed as to
catch the ball descending in the space be-

"+ tween the grinder head and the presser disk

50

and position it centrally of .the grinding.

block 10. The operating lever is then re-
leased and the spring 11 moves the grinder
head and its shank forwardly.to cause it to

 hold the ball between the grinding block

b5

and the presser disk while the cam block 28
is-returned.to its normal position and acts to
return the catcher arm 23 to the lowered po-

- . sition. A ball having been positioned, as
stated, the shafts 13 and 16 are both placed

in inotion, one being preferably rotated-in

. . ¢éne. direction and the other in the:opposite
60

diréction, and grinding fluid is caused to
flow through the grinder head and its shartk
to the ball, for the gurpose of assisting in
grinding operation e

. be appaPent that as the shaft 13 revolves, it

65

.carries with it the shaft 16 mounted the'rein _

ected thereon, It will

eccentric to its axis, so that the head 18 and

the presser disk 19 carried by the shaft 16 -

gyrate around - fixed center of the grinder
head and the grinding block therein. The
shaft 16 being in motion imparts rotary mo-
tion to the presser disk 19 and said presser

70

disk, by its contact with the ball to be -

ground, turns said ball with a universal
movement while it bears against the grind-
ing block 10. It will be plainly understood
that the movement of the ball providea for
by the action of the presser disk against it,
which is subject to the movement of both
of the shafts 13 and 16, is ohe invelving a
multitude of turnings thereof in every di-
rection, and such movement is consequently
herein designated as a univergsl inoveinent.

I claim: S

1. In a ball grinding machine, a grinding
member, and means whereby a ball to be
ground has a universal filovement automati-
cally imparted to it while. held in contact

at a fixed point with $sid grinding member.
2, In a ball grinding machine, a station-

ary grinding member, dnd rotatable means
whereby a ball to be ground has a universal
movement automatically  imparted to it

75

80

90

while held in contaet at 4 fixed point with

said’grinding member. _

3. In a ball grinding machine, a grinding
member, and means for holding a ball to
be ground against said grinding member at

a fixed point and automatically imparting a .

universal movement to the ball while it is so
held. - g : »
4. In a ball grinding machine, a grinding

95

10¢

member on which a ball to be ground is held, '

and a presser member for holding the ball

at a fixed point relative to the face of snid.

grinding member; said presser member be-
ing rotatably mounted to provide for a gy-
ratory movement thereof relative fo the
point at which the ball is held. .

_ 5. In a ball grinding machine, a grinding
member adapted to hold a ball to be ground,
a rotatable presser member, opposing said
grinding member and adapted to engage

-said ball, means for rotating said presser

member, and means for moving said presser
member wherchy its axis may be moved
around the point at which the ball is sup-
ported. ~ o -

*6..In a ball grinding machine, a grinding
member, a rotatable shuit in alinement with
said grinding member, a shaft revolubly

mounted in said first mentioned shaft eccen-.
tric to its axis, and a presser member car-

ried by said second shaft opposing: said

.grinding mémber and -adapted to impart a.
‘fniversal movement to the ball to be ground

during rotation of said shafts. .
T I% a ball grinding machine, a grinding
member, a presser member for holding a

ball to be ground to the face of said grind-:

ing ‘member and imparting a universal
\ \\ N .
\ b
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movement to it while so held, means for de-
livering a ball to the space between said
grinding member and presser member, and
means for catching a ball when it is de-

posited between satd members.

8. In a ball grinding machine, a grinding
member, a presser member for holding a
ball to be ground to the face of said grind-
ing member and imparting a universal
movement to it while so held, means for de-
livering' a ball to the space between said
grinding member and presser member, and
means for catching a ball when it is de-
posited between said members; said last
nagned means comprising a catcher arm and
a cam device for actuating said catcher arm.

9. In a ball grinding machine, a grinding

member, a presser member for holding a ball

to be ground to the face of said grinding
member and imparting a universal move-

‘ment to it while so held, means for deliver-

ing a ball to the space between said grind-
ing member and-presser member, and means
for catching a ball when it is deposited be-
tween said members; said last named means
comprising a spring controlled catcher arm
and a cam device for operating said catcher
arm. :

»

I :

10. In 2 ball grindiag machine, a longi-
tudinally movable spring pressed grinding
device, a rotatable presser member for hold-
ing the ball to be ground presented to said

grinding device and imparting a universal

movement to said ball, a grinding device re-
tracting lever, means for delivering balls to
the space between said grinding device and
presser member, a catcher arm adapted to
be elevated into the space between said
members to receive the balls entering there-
into, and a cam’ device connected to said
operating lever for actuating said catcher
arm, .
11. In a ball grinding machine, a grind-
ing member adapted to engage a ball to be
ground, a rotatable presser member opposing
said grinding member and adapted to en-
gage said ball, meéans for rotating said
presser member, and means for moving said
presser member whereby its axis is caused
to travel in a circular path. -

In testimony whereof, I have hereunto set
my hand, this 15th day of October 1910,

1.OUIS J. CRECELIUS.
In the presence of—
A. J. McCavurry, |
E. B. Liny.

30

40

45.

50



