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ROLLIN H. WHITE,

OF .CLEVELAND, OIIIO.

BALL-GRINDING MACHINE.

SPEGIFIGATIOI\I fermmg part of Letters Patent No. 609, 221 dated August 16, 1898

[ o

A_pphce’umn filed Februery 4, 1898 Serlel No, 669 094, (No mndel) |

To all whom it may concern:
Be it known that I, RorrLin H. WHITE a

citizen of the United Stetes residing at Cleve-'

land, in the county of Cuyehon'e end State of
Ohio, have invented a certain new and useful

Improvement in Ball-Grinding Machines, of

which the following is a full, clear, and exact
description, 1eferenee bemfr had to the a.c-

- companying drawings.
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Intheuseof ball-g rindin gmachinesas here-
tofore censtrueted the operator, by one or
more trials with the machine under the then
existing conditions, finds that in operating
upon a certain lot of balls said balls will be
ground to the proper size in a certain period
of time. Havingascertained this, the operator
when he begins the grinding operation notes
the time and should stop the machine when
the predetermined period has expired. He
usually, however, has charge of a number of

ﬂrmdmfr-meehmes, Wherefore he is not only

liable to forget the time at which any one of
the machines should be stopped, but is also
liable to be busy with loading or unloading
another machine when] the {ime arrives.
When the machine is permitted to operate
longer than the ascertained time, the balls
w111 be ground too small for their intended
use end perhaps too small for any use. It
will be understood: that one lot of balls re-
quire more grinding to bring them to the
proper size than will another lot; also, that
the speed of the machine is an important ele-
ment to be noted and must be constant if the
operator is to judge.when the balls are fin-
ished by noting the time-during which they
are being ground The real thmﬂ' to be el-
tected to produce uniform results wwh agiven
lot of balls is tosubject each load of the ma.-
chine taken from the same lot of balls to the
grinding action produced by the same number
of 1evolut10ns of the grinder. |

One object of my mventwn is to make the
proper operation of the machine independent
of the watchfulness of the operator and the
varying speed of the machine by providing
means whereby the machine.will be either
automatically stopped or, whichis less desir-

able, some signal will be given to the operator

toindicate thatthe meehme_should,_be stopped
when the balls have been sufficiently ground.
Another object is to provide means whereby

T

the machine may be_. adjusted from time to

-time, so that the - balls will be ground more -

or less, according to circumstances, and an-
other object is to improve generally the par-
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ticular machine which is described in my

pending application, Sellel No. 640,614, filed

June 14, 1897. .
- The mventlon consists in the eombmamon

with a ball-grinding machine, of mechanism

having the functions of that Whleh is herein-

“after desm ibed, and.also in the construction

and eombmemon of parts hereinafter de-
seribed, and Domted out- de mltely in the
claims.

In the drewuws Fln‘ule 1 i1s a side eleva-
tionof a bell—wrmdmﬂ' meehme containing my
invention. Fig. 2isa sectional side elevation
of the same. I‘w 3 18 a front elevation of
that part of the meehme which includes the
mechanism forreleasing the belt-shifter. Tig.
4 is a sectional view on hne 44 of Iig. 5. Flﬂ‘
5 .18 a plan view of the meehemem shown in
Fig. 3. TFig.6isa plan viewof the block which
Supports the balls during the grinding opera-
tion, and Fig. 718 a plan view of the :-'z;rmdel

Referlmﬂ* tothe parts by lettersand figures,
A represents the substantially horizontal bed
of the machine, and ¥ a standard extending
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above the bed and having several horizontal -

bracket-arms f 7’ f2. In the lower bracket-

arm f is a vertically-movable sleeve K, which

forms one bearing for the rotatable D‘I‘lndel-
shaft B. This sleeve may be meved up and
down in the bracket-arm, but is prevented
from rotation by a fixed feather 713, which en-

ters a longitudinal groove e in the sleeve On

the front 51de of the sleeve a vertical rack ¢’ is
formed. A gear-segment J is pivoted to the
bracket-arm f or, 1athe1 to a cap-plate f4,

‘which is s_eeu_red to said bracket - arm and
with it formsthe bearing forsaid sleeve. This
gear-segment meshes with the rack e’ on the

sleeve. A lever-arm 7 is rigid with the gear-
Seﬂ‘ment and furnishes the means for tm ning
it on its pivot to raise or lower said sleeveE

Secured to the rotatable grinder-shaft just

‘above the sleeve E is an edguetdble collar b,
with which the upper end of the sleeve E
‘engages, whereby the upward’ movement of
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the sleeve causes the upward movement of

the shaft. .
.. C represents a pulley whleh embraces the
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shaft B and which lies between the two !

bracket-arms f' #*, whereby said pulleyis pre-
vented from movingup ordown. Asleeve G,
which passesthrough andisrigidly fastened to
the pulley,ismounted in the two bracket-arms
f'f?% Teathers ¢, carried by the sleeve, en-
ter grooves b°in the shaft, whereby the simul-
tanecus rotation of theshaft and pulley is in-
sured, although the shaft is free to move ver-
tically within the pulley or, more specifically,
within the sleeve G, which is a part of the
pulley.. - S

Secured- to or formed with one of the
bracket-arms f’ is the back plate d of a case
D, which incloses a train of gears, which will
be presently explained. A stud H isscrewed
into or otherwise fastened to the plate d.
Upon it is loosely mounted a disk K and a
gear I, which parts are fast to each other.

Secured to the hub of the pulley Cor formed
upon said hub is a worm L, which engages
with and turns a worm-wheel M. This worm-

‘wheel is fast to a shaft m, mounted in a hol-

low stud d', which is rigid with the plate d,
and on the opposite end of this shaft a pin-
ion m' is fast. Motion is transmitted from

this pinion m' through a train of gears ¢ and

pinions ¢’ (which are mounted on studs d?, se-

- cured to the plate d) to the gear I.
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The various gears and pinions last referred
to are of such relative size and the pitch of
the worm L is such that very many revolu-
tions of the pulley are necessary to cause one
revolution of the gear I, and consequently of
the disk K. In the machine which is illus-
trated in the drawings the disk K revolves
once for each five thousand revolutions
(about) of the pulley; but this of course may
be varied as desired. |

Loosely mounted upon a bushing %, which
surrounds a reduced part of the stud H, is an
indicating-arm N. In the outer end of this
arm 1s a spring-pin n, which is adapted to en-
ter any one of a plurality of holes & which
are formed in the disk X concentric with its
axis of rotation, whereby said arm is com-
pelled to move with the said disk K, and it
is the angular advance of this arm which de-
termines when the machine should stop.

Before describing the particular form of
belt-shipping mechanism which is shown in
the drawings and which the arm N causes to

-~ operate to stop the machine it will be well to
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say that, as shown, the pulley C, and conse-
quently the shaft B, is rotated by means of
the belt Y passing over anidler-pulley Q and

. around a pulley p, loosely mounted on a fixed
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shaft P.  Upon this same shaft are two pul-
leys p' p*.  The former is fast to pulley P and
the otherisnot. The pulley p isdriven when
the driving-belt Sison the fast pulley p’ and
comes to rest when the belt is shipped to the
loose pulley p*. The belt-shipper consists of
forks r engaging with the belt S and carried
by the sliding bar R, which bar is accessible
from the front of the machine. A spring +'

609,221

tion to ship the belt to the loose pulley p2
T'his bar may also be operated by means of a
lever U, pivoted to the standard I, the lower

end of which engages with a collar 7%, secured
to the bar IN. - A sliding bar V is pivoted to
the upper end of this lever and is provided
with & notech v, which may engage with a
plate f°, attached to the standard F, and it
18 with this sliding bar V that the arm N en-
gages when 1t has been turned far enough.
In operating the machine the operator de-
termines by experiment the angular advance
which has been made by the arm N while the
grinder has rotated times enough to grind the

“balls, which angular advance is measured by

the holes & in disk K. The arm N is then
set back far enough from the bar V and se-
cured to the disk K by the insertion of the
pin in the proper hole k. The machine is
then set in operation by shipping the belt
onto the fast pulley %', the shipping mechan-
ism being held in position to keep the belt on
sald pulley by the engagement of the plate
/°in the notch 2 in the bar V. When by the
revolution of the grinder-shaft transmitted
through the described mechanism to disk KK
the arm N has been moved far enough, it
strikes and lifts the bar V, whereupon the
spring »’ operates the belt-shipper, the belt
being moved to the loose pulley, and the ma-
chine stops. Theleverjis then drawn down,
with the result of lifting the sleeve E and
with it the grinder-shaft and grinder. A
latch y', carried by the lever 4, which engages
in a notch in the ear ¢ holds the grinder up
while the balls are being removed and a new
lot placed in position to be ground. The arm
N is again adjusted, the grinder is lowered,
and the described operation repeated.

As a convenience for indicating that hole %
in the disk with which the pin 2 shall be
caused to engage to ““set” it a pointer W is
placed upon the stud H and is clamped in
proper position relative to the bar V by the
nut /2% which causes the said pointer to be
clamped to the stud between the sleeve 1 and
a shoulder 2* on said stud. When the ma-
chine comes to a stop, the arm N is moved
backward and its pin is placed in the first
hole & to the right of the pointer. This
pointer at the time the machine stops indi-
cates the angular advance measured in holes
which the arm N has made during the grind-
ing operation. Ifthe ballshave been ground
too much or too little, the pointer can be re-
adjusted to indicate the proper hole for the

~arm N to engage with to properly grind the

balls in the next operation.

1'he grinder shown consists of a short eyl-
1inder 2, which is secured to the under side of
a disk 3, which is secured to the lower end of
the shaft, B. This grinder has an inwardly-
turned annular flange 2* on its upper edge,
and in the inner edge of this flange are three,
more or less, notches 2°. In vertical sockets
8" 1n the lower side of the disk 3 are the

exerts its force to move said bar in the direc- | notched clamping-bars 4, which are drawn up
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- continuously changing, and consequently the
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by the bolts 5. In attaching the grinder to
the disk the notches 2' pass the lower ends of
said elamping-bars 4, and the grinder is then
turned, carrying the flange into the notches
4* in the clamping-bars. This construction
affords easy means for attaching and detach-
ing the grinder. The balls Q to be ground
are supported on a block 6, which 1estq and
is movable upon the bed. Tn the top of this
block is a circular recess or groove 7, adapted

to contain a mixture of oil and emery or like

substance and of such diameterthatthe lower
edge of the grinder may enter it. In the bot-
tom of this recess is an endless sinuous
oroove 8, which receives and guides the balls
during the grinding operation. The distance
of the groove from the axis of rotation 1is

balls are rolled in different directions, which

causes all parts of their surfaces to be pre-

sented to the action of the n‘under whereby
they are made spherical.

The mechanism to be operated by the arm
N when it has been moved far enough may
be varied as desired by the substitution of
other means for causing the machine to stop

or for giving an alarm to indicate that it

- hould be stopped.
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Having described my inventmn T claim—
1. I]fld ball-grinding maechine, the comblina-

tion of a ﬂ*rmder rot&table upon a vertical

axis, a rotatable indicating-arm adapted by
its position to indicate when the grinder has

rotated the proper number of times, and

mechanism for driving said grinder and in-
dicating-arm simultaneously but at different
speeds, the movement of the indicating-arm
being the slower, substantially as specified.
2. In aball-grinding machine, the combina-
tion of arotatable grinder,its operating mech-
anism, a disk rotatable simultaneously with
the grinder but ata slowspeed comparatively,
and an arm N, and means for adjustably con-

necting said arm and disk, substantially as

Bpeelﬁed

3. Ina ball-grinding m&chme the combina-

tion of a 10tatable n‘rmder and mechanism

for transmitting motlon flO]Il_ the source of

power to sald grinder, a rotatable arm, and
mechanism whereby it is turned simultane-

ously with the grinder but at a much slower
speed, and means whereby this arm will dis-
connect some part of the power-transmitting
mechanism when the grinder has made the"-

desired number of 1‘.evoluti0ns, substantially
as specified. '

4, Inaball-grinding machine, the combina-
tion of a rotatable grinder, a belt-shipper,
and a device adapted to cause the operation
of the latter, with mechanism for simultane-
ously operating said grinder and belt-ship-
per-operating device, substantially as speci-
fied.

- 5. In a ball-grinding machine, in combina-

tion, a 1ot‘1,u1ng gundel its operating mech-

anism, an arm N and mechamsm operating

the same simultaneously with the grinder but

ataslower speed, a spring-actuated belt-ship-

per, and a latching device which holds said
belt-shipper in proper position to cause the
belt to drive the machine, said latching de-
vice being in the path of said arm w hereby
it is leleased by said arm, substantially as
specified.

6. In a ball- D‘PIIldII]D‘ machine, in combina-
fion, an endmse movable 10t&t1ng ogrinder-
sha,ft a sleeve (as the hub of the driving-
pulley) which turns with the shaft but hasno
endwise movement, a worm on sald sleeve,
driving meeha,m%m for said shaft, and a de-

vice opemted by said worm for disconnecting |

some part of the driving mechanism, sub-
stantially as specified,
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7. In.a ball-grinding machine, an endwise- -

movable rol,&tmg gunder-—shaft its driving-

pulley which has no endwise movement, a
disk, mechanism operated by the drivinn*-

pulley for turning said disk, an arm mounted

on the same axis with said disk, and means
for adjustably connecting said disk and arm,
substantially as speci 1ed

3. In a ball-grinding machme, in combma-. --

-tion, an endw1se mova,ble agrinder-shaft, a
sleeve which turns with the shaft but has no

endwise movement, a worm on sald sleeve, a
pivoted disk,mechanism driven by sald worm
for turning the disk, an arm mounted on the

95

same axis with said disk, and means for ad-

justably connecting said 'disk and ar m, sub-

stantially as Speclﬁed

. I00
9. Ina ball-grinding m&chme, in combma-. ;-

tion, an endwise- movable grinder-shaft, a =
Sleeve which turns Wlth the shat‘t but has no

pivoted disk, mechamsm driven by said worm

‘endwise movement, a ' worm on said sleeve,a .

for turning the disk, an arm mounted on the -
same axis Wlth sald dlsk and means for ad-
justably connecting said disk and arm, and.
belt-shifting mechanism adapted to be set in

operation by sald arm, substantlally as speci-

fied.

110

10. Inaball—ﬂ'rmdmﬂ* machine, in combma-i -
tion, a D‘Ilndel-Sh&ft Q worm whlch rotates .
Slmultaneously ther ew1th arotating disk hav- -

.....

ing a semes of holes, mechdmsm 1111361 medlate

115

-drwen an arm pwoted upon the same axis

as the disk, a pin carried therebyand adapted =
t0 engage wﬂah any of the holes in said disk,. :

and a devwe adapted to be moved by S&ld:‘,‘-

arm, substantially as specified..

120

11 In aball-grinding machine, in comblnau

tion, a rotatable 0‘_1:'111(5161

& Wormwhmh ro- -

tates mmultaneously themmth ‘a rotating -

disk having a series of holes, mechamsm in-.

termedldte of said worm and disk whereby
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the latter is driven; an arm pivoted upon the..
same axis as the d1sk a pin carried thereby

‘and adapted to engage with any of the holes .
-in said disk, an adjustable pointer, and means
for fixing the pointer in  different positions .
relative Lo said disk, and a device adapted to

130

be moved by sald arm, substantmlly as specl- |

,-ﬁed
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12. Inaball-grinding machine, in combina-
tlon, a rotary grinder-shaft, a rotary disk,
mechanism whereby both are rotated at qdif-
ferent speeds, an arm mounted upon the axis
of the disk, and means for adjustably con-
necting said arm and disk, spring-actuated
belt-shifting mechanism, a sliding bar con-
nected with said belt-shifting mechanism,
sald- bar bhaving a notch in its lower edge, a
1xed plate with which said notch engages, a

part of said bar being in the path of said arm,
substantially as specified.

13. Inaball-grinding machine, in combina-
tion, of a substantially horizontal bed, a block

4 - 609,221

movable upon the bed having a recess in its 13
top surface adapted to contain a mixture of
oil and emery or like substance, said block
having at the bottom of said recess a sinuous
endless ball-groove, and a rotary cylindrical
grinder adapted to engage with balls in said 20
sinuous groove, substantially as specified.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

ROLLIN H. WHITE.

Witnesses:
K. L. THURSTON,
PaILIP E. KNOWLTON.
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