o
o
m_
©
—
-
K- o
=
D
-
=t
(5
il
oS
0.
—_Pm_.
-
H.
>
=
o
m._
N
- ]
o
& o
s
e

BALL GRINDING MACHINE.

3 Sheets—Shest |.

(Application flled July 14, 1887.)

(Ko Model.) .

'

- L] Al « el Sy h—

OO B
_::. m_m.ﬂﬂ

o .
,,,l,,ézsﬁ_,_ .....m -

&hﬂ B & & &2 il w— A %S Gsprrareredy / —

ffffffffffﬂfffffffrffﬁ.r..r..r e i eyl PP %..r..rff..r..r/?./r

//////////,7 L

S ww&/
Z8 4 /.
j s

eS

6’56
o
= .

-

.7///

J

&/

Al

THE NORRIS PETERS ©0.) PHOTO-LITHE, WASHINGTON, D, ¢,




No.60929. - Ppatented Aug. 16, 1898.
R " R. H. WHITE. . S
'BALL GRINDING MACHINE.

" - (Application filed July 14, 1897.) | |
- (No Model.) - | o o | 3 Sheets—Sheet 2.

— -- r‘*.' e

3Ll

v 11 V1Y

_ 7// %f?? csores. : lnvenfop
EL. Ghelreels  Chata K Mar




' No. 609,219. o N . Patented .Aug.'?-_IIB; 1898.
S ~ R.H WHWITE. o
BALL GRINDING MACHINE.

~ (Application filed July 14, 1897.) .= =~

(Hu" Model.) . "3-- SM&ts-——Shéet 3. .

? np

o ~ ﬂtfﬂ e%M - ?ﬁiﬁegZQWL L

THE NOBRIS PETERS CO.,, PHOTO-LITHO., WASHINGTON, D. C.




IO

20

30

35

40

- ROLLIN H. WHITE, OF CLEVELAND, OHIO.

- BALL-GRINDING MACHINE._

SPECIFICATION forming part of Letters Pa.tent No 609, 219 dated August 16, 1898.

Apphcatmn filed .Tuly 14, 1897. Sarla,l No. 644,498,

(No model,)

To all w]wm Lt May conceri:

Beitknown that I, RoLLIN H. WHITE,a clm- ;
- zen of the United States residing at Cleve-;
land, in the county of | Cuyahoga, and State i"rlphery of the nut /.

of OhIO have invented certain new and use-

full, clear, and exact description of the in-

may be quickly removed and a fresh supply
to be ground introduced into the machine. -

and combination of
seribed and claimed.,

of a part of the machine.
view of the loader.

the machine.

which is bolted on the base, and a casting

This is a convenient and economical con-
-struction,but the frame may be of an} smtable?

construc’mon

member

Ject forward from said slide, fur nish bearings
The Gylm-
drical grinder D 18 secured to the lower.end of:
this shaft In any suitable manner, and a driv-

for a verlical grinder-shaft d.

ing-pulley d' is secured to the shaft between
said arms ¢ c.

are two honzontal arms ¢ ¢, ‘between which
lies a nut /. Thisnut ser ews onto a threaded
rod H, which1 r od passes through perforations
in said arm ¢’ ¢'. The slide is supported by

- the rod H, and w hen the slide is in the lowest
- position the lower end of this rod is pr efer-

50

ably suppmted upon the flame

shaft an arm %’ is 1101d1y secured.
| -ver-arm 1s connected, by means of a link I,
|-with the lower end of the threaded rod H

| these two parts ‘being pivoted together.
| The Invention consists in the construetion |

parts herem&fter de-

| counterweight VV atta,ched to a rope 1w, as-
In the drawings, Figure 1 is a SIde eleva-.
tion, partly in section. Fig. 2is a fr ont view
Fig. 3 is a plan:
Fig. 4 is a vertical sec-
tional view of the machme through the ad- |
justing-screw H, looking toward the front of
I‘ln' 5 1s a horizontal sectional
view on the plane mdwated by line 5 of Fig. 4. |
The frame of the machine consists, as
shown, of a base A, an upper member A,
AQ
~ which is bolted to the front side of the bdse :

upper bracket-arm ec.
secured at either of these two extreme posi-

On the 1eat' side of the slide

A homzontal worm-shaft B is mounted in

a sleeve ¢?, formed upon the slide C. It en-
-gages with worm- teeth formed upon the pe-

A hand-wheel b is se-

| eured ‘to the shaft B, Wheleby it may be

fulImpl ovementsin Ball-Grinding Machines; | -turned, with the result of raising or lowering

and I do hereby decldre the followmﬂ' tobea | the slide without moving the threaded rod.
|-This affords means for mcely adjusting the

| Venmon such as will enable others skilled in | position of the slide, and consequently of the

the art {0 which-it. appertalns to make and'
use the same. |

My mventlon has for its ob;]eets to or md_
balls into true spheres of the desired size and
to provide means whereby the ground balls

1-grinder, relative to the balls.

K represents a lever-arm which is umdly
secured to a rock-shaft %, and to this rock-

This le-

Ob-

viously by moving the lever K 130 the right,

as shown in Fig. 1 1, the slide C is raised. A

sists in llftlnﬂ‘ the shde because said rope
passes over a she&we w' and is secured to the
The lever K may be

tions by a lateh 43 which engages with notches

|"m 1in a segment- ba,r M, seeured t0 the side of

the base of the machme

If the parts described furnished the sole
support for the slide C, the bending of the le-
ver I or lever-arm &' or of the 111'11: L would

cause a variation in the height of the lower
| face of the grinder D, which obviously is un-
| desirable.
| 'L and threaded rod H fits loosely the holes

. .| 'which receive it, and this a,llows the lower
A vertically-movable slide Cis mounted in

guides on the front face of the upper frame
1'wo horizontal arms ¢ ¢,which pro--

Therefm e the pivot between link

end of the thr eaded rod to rest, as before ex-

55
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plained, upon the fra,me When the shde Cis
-lowered |

The hand-wheel b is gr aduated to codper- -

.a,te with the pointerl, whwh 1ssecured to the
sleeve ¢,

A second pomter b* is clamped to
the hand-wheel by the same nut which holds
the hand-wheel upon the shaft B. This
pointer 6° may at the beginning of a .grind-
Ing operation be set.in lme Wlth a-pointer I.

Therea,fter it will move with the hand-wheel,

and therefore show how far said ha,nd-wheel

Qo

95

hasbeen moved from the positionitoriginally

occupied when the grinding g operation began.
It is obviously necessary that the grinding-

| face of the. ﬂ'under shal]. always remain in &

100
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N, whereby the sleeve ¢’ is revolved.
"sleeve is provided with tongues ¢° which en-
ter grooves ¢* in the shaft G, whereby the

55
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horizontal position, and it is therefore desir- ]

able to provide means for adjusting the mech-
anism so that this condition may be brought
about and maintained at all times. The
means provided consist of three wedges placed
between the meeting faces of the base A and
upper frame member A’, said wedges P being
placed, respectively, at the sides and near the

front of said meeting faces and at the rear

thereof. These wedges are moved 1n or out
by means of the bolts P, having the flanges
', which enter corresponding notches in the
wedges. |

The bed-plate ¢ and the two horizontal

bracket-arms a’a’are parts of the frame mem- |

ber A% In the bed-plate a circular opening

is formed, around the upper edge of which a

flat ring f, of hardened metal, is set. A har-
dened-metal sleeve f'is fitted in said opening
and is vertically movable therein.

and the inneredgeof thering f form the race-
way If, in which the balls to be ground are
held.

the axis of the grinder.

7 represents an adjusting-sleeve which is
externally threaded and screws into said cir-
cular opening in the bed-plate from the lower
end thereoti, and the function of thissleeveis
to adjust the position of the sleeve f' 10 com-
pensate for wear.

Sleeves g ¢ are respectively mounted in the
two arms o’ ¢, and a shaft G is mounted in
these sleeves, this shaft being concentrie with

the ball-raceway, and consequentlyeccentric.
with the grinder.

. The revolver J is secured
to the .upper end of this shaft.

that of an inverted truncated cone—that is

to say, 1ts periphery i1s beveled from the top

inward, as shown-—and its functions are to

hold the balls in the raceway while they are

beingground and to move them around there-
in duringthegrinding operation. Itsdiame-

ter and position are such that it touches the
balls in the raceway F just above their cen-

ters.

A bevel-gear g* is secured to the sleeve ¢'.
A bevel-gear n' is secured to the driven shaft

shaft is compelled to revolve with the sleeve,
but 18 permitted to move vertically therein.

tively, below and above the ends of the sleeve
g, wherefore the vertical movement of said
sleeve, whether up or down, correspondingly
moves the shaft. This sleeve is moved up

and down by means of a fork-lever R, which
is pivoted to the frame member A*and is piv-

oted to said sleeve g.
I’ represents a ‘cylinder which fits and is
adapted to slide in the sleeves ' and f*. This

The up-
per edge of this sleeve, which 1s slightly in-
clined downward from 1ts outer periphery,

1t should be here stated that this cir-
- cular opening and raceway are eccentric to

fts form is

This

bottom of which recess is inclined toward the
opening ¢’ therein, which may be closed by a
swinging valve *. Thesleeve and its bottom
form a receiver into which the finished balls
are discharged. The upper edge of this cyl-
inder while the balls are being ground lies
just below the raceway. The cylinder T
loosely embraces the sleeve g and rests upon
the upper arm a’. A collar #® surrounds and
is vertically movable upon the sleeve ¢, and

| this collar is rigidly connected by two arms

{* with eylinder T. A lever X, which is piv-
oted to the frame member A?, is also pivotally
connected with this collar {5, whereby saild
sleeve may be raised. |
U represents a horizontal arm which is piv-
oted on a vertical pivot v to the side of the
frame of the machine. Depending feet '
support aring V, the inner periphery of which
is beveled outward from its lower side. Y

represents a plate which is loosely mounted

upon a vertical stud «? which is secured to
the arm U, said stud having a flange ° in its
lower end which limits the downward move-

ment of said plate Y. The outer periphery

of this plate Y is slightly beveled inward
from its lower edge, and when this plate rests
upon the flange u? it, together with the ring
Y, forms an annular V-shaped groove. This

70
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ring and plate constitute the loader—that is

to say, the device whereby the ball-race I
mayv be quickly filled with balls.

The operation of the described mechan-
ism is as follows: When the balls are in the
race-way, the shaft G, and consequently the
revolver J, is rotated, thereby causing the
balls to move around in the raceway. Atthe
same time the eccentrically-set grinder 18 ro-
tated in contact with the balls. It1is evident
that the balls will be rotated by these instru-
mentalities in such manner as. to sooner or
later bring all parts of the balls in contact
with the grinder, wherefore each ball will be
oround info a true spherical form. When

this operation has been completed, the slide

C, and with it the grinder D, is raised by the
action of the lever X. Then the revolver J

is raised by the operation of the lever R, and

this permits the balls just ground to fall down
into the recess in the cylinder T, from which
they may be removed through the opening ?'.
The groove formed between the ring V and
plate Y is filled with balls, this operation be-

| ing performed while the first series of ballsis
| being ground. When the grinder has been
Shoulders ¢g° and ¢° on the shaft G lie, respec-

raised, the arm U is turned upon its pivot un-
til the loader-groove in which the balls have
been placed is directly over the raceway If.
Then by the operation of the lever X the cyl-
inder T is raised, whereby it becomes tempo-
rarily an inner wall to the raceway F. The
further upward movement of this cylinder
brings it into engagement with the revolver
J, whichisraised. The revolver engages with
and rajses the plate Y, thereby allowing the

cylinder has a recess in its upper end, the | balls in the loader-groove to fall into the race-

100

105

110

1.15

120

I25

130




609,219 -' _ oy

way F. When the léver-_ X is lowered, all of | a revolver iu"side of and concentric with said

these parts reverse their movement and re- | raceway, which revolver is in the form of an

~turn to the position shown in Fig. 1 in com-

- g and thrusts against the arm af and a nut ¢°

IO
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ing into contact with the balls justintroduced
Intosaidraceway. Thesleeve g maybedrawn
down by a spring{’, which embraces the sleeve

on the sleeve g, connecting the bars . The
slide C is then lowered until the grinder en-
gages with the balls and the operations are
repeated. | o

From the foregoing description it is clear
that it is the relative movement vertically of
the raceway I and revolver J which causes
the release of the finished balls and that it is
not essential to the invention, broadly consid-
ered, which of these two parts so moves. So

1tisthe relative movement of the raceway and

cylinder T which is necessary to close the in-
ner periphery of the raceway, and it is the
relative movement of the ring and plate of the
loader which is necessary to release the balls

from the loader-groove. I do not, therefore, |

intend tolimit the invention to a construction
wherein the raceway is vertically immovable
except as clearly indicated in the claims.

Having described my invention, I claim-—

1. In a ball-grinding machine, in combina-
tion, a non-rotating circular raceway open at
1ts Inner periphery, a rotating revolver in the
form of an inverted frustum of a cone which
is inside of and concentric with the said race-
way, the periphery of said revolver being
adapted to bear upon the balls in the race-
way, whereby it moves the balls around said

raceway, and prevents their escape therefrom,.
and a grinder which bears upon the balls in

the raceway, substantially as specified.
2. In a ball-grinding machine, in combina-

tion, a non-rotating circular raceway open at

its inner periphery, a rotating revolver in the

- torm of an inverted frustum of a coneé, which

50

is inside of and concentric with the said race-

way, the periphery of said revolver being |

adapted to bear upon the balls in the race-
way, whereby it moves the balls around said
raceway,and prevents their escape therefrom,

an eccentric rotary grinder, and mechanism
- for moving said grinder and revolver upward
relative to the raceway, substantially asspeci-

fied. | -
3. In a ball-grinding machine, in combina-

- tion, a circular raceway open on its inner pe-

55

riphéry; a revolver in the form of an inverted

frustum of a cone, the periphery of which- is
adapted to bear upon the ballsin the raceway,

a cylinder concentric with and inside of, but

- normally belowsaid raceway, a rotary grinder
~and mechanism for moving the grinder, ¢ylin-

| o0

65

der and revolver upward relative to the race-
way, whereby, first, the revolver releases the
balls from said raceway, and the eylinder then

forms a temporary inner periphéry for the

raceway, substantially as specified.
4, In a ball-grinding machine, in combina-

tion, a raceway open at its inner periphery, |.

-as specified.

inverted frustum of a cone, and is adapted to

‘bear upon the balls in the raceway to hold

and move them therein, a hollow eylinder con-
centric with and inside of said raceway, but
normally below the same, which eylinder has a
bottom, an eccentrie rotary grinderadapted to

bear upon the balls in the raceway, mechan-
1ism for moving the grinder, revolver and hol-

low c¢ylinder upward relative to the raceway,

for the purpose of first releasing the balls

from the raceway, and allowing them to fall
in said hollow ecylinder, and then to cause

‘sald hollow eylinder to temporarily close the
| inner periphery of the raceway, whereby said
i raceway may be loaded with-balls, substan-

tially as specified. -- |
9. In a ball-grinding machine, in combina-
tion, a circular raceway open on its inner pe-

raceway and moving them: around therein

during -the grinding operation, a grinder

adapted to bear upon the tops of the balls in
sald raceway, and a ¢ylindrical receiver mov-
able upward relative to said raceway, which
recelver 1s inside of and concentric with said
raceway and normally below the same, said
receiver being adapted to catch the balls
which are released from said raceway, and is
also adapted to form a temporary inner wall

70._
15

80.

‘riphery, means for holding the balls in said -

90

9.5'

tor the raceway when the same is beingloaded

with balls, substantially as specified. -

6. In a ball-grinding machine, in combina-
tion, a circular raceway having an outer wall
cylinder inside and below the raceway, mech-

inder relatively to the raceway, and a loader

100

and a slightly-inclined bottom, a revolver, a

anism for raising the said revolver and cyl-

105

having a circular ball-groove of substantially
thesame diameteras theracewayand adapted

to drop |

raceway, substantially as specified.
7. In a ball-grinding machine, in combina-

tion, a circular raceway having an outer wall

and a slightly-inelined bottom, a revolver, a-

cylinder inside and below the raceway, mech-

the balls from said groove into the

ITo

anism for raising the said revolver and cylin-

der relatively to the raceway, and a loader
consisting of a ring having a beveled inner
periphery, and an inner plate which is mov-

able vertically relatively to said ring, sub-
stantially as specified. - T
- 8. In a ball-grinding machine, in combina-
tion, a circular raceway, a vertically-movable

I15 -

120

revolver;a vertically-movable cylinderinside

the raceway and -below it and the revolver, a
loader consisting of an outer ring and an in-
ner vertically-movable plate, means for hold-

ing the loader over the ball-raceway, and -

mechanism for raising the said cylinder, re-
volver and inner ‘loader-plate, substantially

9. In a ball-grinding machine, in ‘combina-
tion, a circular raceway, a vertically-movable
revolver, a vertically-movable cylinder inside

125

130 -
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the raceway and below it and the revolver, a

loader consisting of an outer ring and an In- |

ner vertically-movable plate, a pivoted arm
carrying the loader, and adapted to be swung
to bring the loader over the raceway, and
mechanism for raising said cylinder, revolver
and inner loader-plate,substantially as speci-
fied.

10. Inaball-grinding machine,aloadercon-
sisting of a ring having a beveled inner pe-

riphery and an inner plate which is movable

vertically ralative to said ring, whereby balls
in the annular groove formed between said
plate and ring may fall out of the bottom of
sald groove, substantmlly as specified.

11. In a ball-grinding machine, in combina-
tion, a Vertieally-movable grinder, an annu-
lar ball-raceway, a horizontal swinging arm
pivoted to the frame of saild machine, and a
loader carried by said arm consistingof a ring
having a beveled inner periphery and an in-
ner plate which is movable vertically relative
to said ring, whereby balls in the groove
formed between said ring and plate may be
permltted to fall out of the bottom of sald
groove. into said raceway, substantially as
Speciﬁed.

12. In a ball-grinding machine, the combi-
nation of a ball-raceway,an eccentric grinder,
means for moving the grinder vertically, a
horizontal swinging arm,aloader-ring secured
to said arm, a vertical central stud having a
flange on its lower end, and an inner lower
plate vertically movable upon said stud, sub-

stantially as specified.

13. In a ball-grinding machine, the combi-

nation of a vertically-movable grinder, a fixed

ball -raceway eccentric thereto, a revolver
which is attached to a vertically-movable
shaft, a vertically-movable sleeve embracing
said shaft;a cylinder within the ball-raceway
and below the revolver which loosely em-
braces said shaft, a collar embracing said
sleeve, rigid connection between said cylin-
der and collar, a swinging horizontal arm, a

- loader carried thereby consisting of a fixed

50
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outer ring having a beveled inner periphery,
and a vertically-movable inner plate, and
means for raising said collar, whereby the
cylinder is raised and caused totform a tempo-

rary inner wall for the raceway, the revolver |

is raised and the inner plate of the loader
is raised, whereby balls in the loader-groove
fall out of the bottom of the same into the
ball-raceway, substantially as specified.

14. In a ball-grinding machine, a circular
raceway, a rotary grinder eccentric thereto,
a vertically- movable slide which supports
said grinder, a vertically-movable rod, and
means forsupporting and operating the same,
and adjustable connections between said rod
and slide, substantially as specified.

15. In a ball-grinding machine, in combina-
tion, a circular ball-raceway, a rotary grinder

g, 609,219

movable threaded rod, and means for moving

and supporting the same, and an adjusting-

nut which connects said rod and slide, sub-
stantially as specified.

16. In aball-grinding machine, 1n combina-
tion, a circular ball-raceway, a rotary grinder
eccentric thereto, a vertically-movable slide
which supports the grinder-shaft, a vertically-
movable threaded 10d an operatmn'-levm
mechanism connectmw the same with said
threaded rod, a fixed suppmt for the lower
end of said rod, and adjustable connections
between said rod and slide, substantially as
specified.

17. Inaball- U'rmdmo* machine, in combina-
tion, a circular Dall- -raceway, & rotary grinder
eecentrie thereto, a vertically-movable slide
which supports the grinder-shaft,a vertically-
movable threaded rod and means for moving
the same, and an adjusting-nut which con-
nects said rod and slide, an operating-lever,
mechanism connecting the same with said

| threaded rod, a fixed support for the lower

end of said rod, an adjustable worm-nut
which connects said threaded rod and slide,
and a worm-shaft mounted on the slide for
turning said nut, substantially as specified.

18. In aball-grinding machine, in combina-
tion, a circular ball-raceway, a rotary grinder
eccentric thereto, a vertically-movable slide
which supports the grinder-shaft,a vertically-
movable threaded rod and means for moving
the same, and an adjusting-nut which con-
nects said rod and slide, an operating-lever,
mechanism connecting the same with said
threaded rod, a fixed support for the lower
end of said rod, an adjustable worm-nut
which connects said threaded rod and slide,
and a worm-shaft mounted on the slide for
turning said nut, a graduated hand-wheel se-
cured to said shaft and a pointer secured to
the slide, substantially as specified.

19. Inaball-grinding machine, in combina-
tion, a base which supports the ball-raceway,
an upper frame member which supports the

grinder and is bolted to the base, three ad-

Justmﬂ*-wedwes interposed between the base
and upper frame member, and means for op-
erating sald wedges, substa-ntia,lly as spect-

| fied.

20. In a ball-gr 1ndmn' machine, the combi-
nation of an endless ball-raceway and a ro-
tating grinder for grinding the balls therein,
said raceway and grinder being capable of
relative vertical movement toward and from
each other, with a loader having a groove of
the same size and shape as the ball-raceway
and adapted to contain balls to be ground,
and means for releasing said. balls through
the bottom of said groove, substantially as
and for the purpose speelﬁed

21. In a ball-grinding machine, the combi-
nation of an endless ball—raceway, and a ro-
tating grinder for grinding balls therein, said

65 eccentric thereto, a vertically-movable slide | raceway and grinder being capable of rela-
which supportsthe grinder-shaft, a vertically-

tive vertical movement toward and from each
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other, with a loader consisting of an inner |

plate having externally the configuration of
sald ball-r aceway, and an outer pla,te having

a central opening of larger size but of the

Sfu:ae shape, whereby a groove is formed be-

tween said plates of the same size and shape o
as sald ball-raceway, and means for releasing

through the bottom of said groove, balls

e

‘placed ‘therein, substa,ntlally as and for the -
purpose spee1ﬁed 10

In testimony whereof I a,fﬁx my signature
in presence of two witnesses.

ROLLIN H. WHITL

“‘Witnesses:
E. L. THURSTON
ALBERT II. B{LTES.
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