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CHARLES E. GOULD, OF LEOMINSTER,

MASSACHUSETTS, ASSIG\TOR TO TIIE

GOULD ROLLI\TG MACHINE COWIPA\TY OF SAME PLACE.

BALL-G-RI N DING MACHIN E.

| SPEGIFICATION formmg part of Letters P&tent No 431,163, da.ted July 1, 1890
| Apphcatwn ﬁlerl November 7, 1889, Rerial No. 329, 5041 (No model.)

To all whom it may concerm:

Be it known that I, CHARLES E. GOULD, of
Leominster, in the county of Worcester, State
of Massachusetts, have invented certain new

5 and useful Improvements in Ball-Grinding
Machines, of which the following is a debellp-
tion suﬂiclenﬂy full, clear, and exact to enable
any person skilled in the art or science to

which said invention appertains to make and .

ro use the same, reference being had to the ac-
companying drawings, formmg part of this
specification, in Whlch--—-

Figure 1 is aside elevation of Inyimproved

ball- Ullndlnﬂ‘ machine; Fig. 2, a top plan view
15 of the table or ball-holder enlarged; Figs. 3
and 5 and 4 and 12 1espectwely tOp plfm
views and edge elevabwns of the adjustable
holder-plates attaehed Ifig. 6, a central ver-
ticaltransverse section of the ta,ble,'
20 Ing-disk being shown as broken off; Kig, 7,
an end elevation showing the hand-wheel and
ratchet of the grinder-worm; Figs. 8 and 9,
respectively, a side elevation and plan view
~of the eccentric adjusting-screws detached,
25 and I'igs. 10 and 11 a plan view and edge
elevatmn of one of the outer face or holder
plates detached.

Like letters and figures of reference 111(11-

cate corresponding pmts in the different fig-
3o ures of the drawings.

My invention 1el*’1tes to ﬂlmdmmm&ehmes
which are especially adapted f01 erinding
spherical-rolled forgings; and it consmts in
certain novel features, hereinafter fully set

35 forth and claimed, the object being to pro-
duce a simpler, cheaper, and more effective
device ot this character than is now in ordi-
nary. use. |

The nature and operation of the i nnpmvc-

i

- 40 ment will be readily understood by all con-

versantwith such matters from the followmﬂ
explanation: |

- In the drawings, A represents a vertical

- standard, which comprises the body of the
45 machine and supports the working parts. A
diagonally-arranged arm « projects laterally
from the top of the body A, its upper face

- being grooved longitudinally to form a run
or way in which acarriage B is fitted o slide.

the grind-

- top, in which a sha,ft /

shaft being arranged in par a,llehsm w1t11 the
diagonal body arm . |
In the outer end of the arm «, a worm ¢ is

travel on said worm.
with a hand-wheel 2 at its upper end, and with
a ratchet 7, with which a Spllllﬂ-pa,WI fc on
the arm « engages.

A pulley m is secured to the shaft f, be-
tween the journals d, and a driving-belt n
passes over sald pulley On the lowel end of
the shaft f a tubular or cylindrical grinder C

1s secured centrally, said grinder bemo* GO~

posed of emery compound or similar mutable
material. |

is fitted to rotate, said

55

fitted to revolve, and passes through a nut 7,
secured to the carriage B and adapted to
The worm is provided

6o

A large lever D, similar in shﬂ,pe to a bell-

crank level is pwoted at o to a side of the

body A, and is adapted to swing vertically

in the same vertical plane as the shaft I
One arm  of said lever is provided with a

handle ¢ and an are slot p, through which a
set-serew 7 passes into the body A. A screw ?
passes-into the upper end of the arc slot and
serves as a stop for engaging the set-serew 7
and regulating the 10110 tn of the lever-stroke.

75

The opposite arm of the lever D is provided |

with a vertical face-plate v, to which a verti-
cally - adjustable bracket E is secured by
screws . The bracket lis provided with hori-

zontal arms x, bearing vertical journalsy. To
thelower end of the bracket E a ver tically-ad-
justable angle-iron z is fastened, to which a

L2

by bolts 15. In the outerend of the bracket
F a horizontal stub-shaft is journaled and
bears a grooved pulley 17 on its outer end
and a beveled pinion 18 on its inner end. A
sleeve 19 is fitted to rotate in the journals 7,
and is provided with a supporting-shoulder
20 near its upper end. A horizontally-ar-

ranged beveled gear is secured to the lower

end of the sleeve 19, and meshes with the
pinion 18 on its upper side. A veltlcedly-m-
ranged shaft 21 isfitted to rotate in the sleeve
19, the lower end of said shaft being reduced
to form a shoulderat 22, and passing through
the bracket I'. Below said bracket a hori-

5o This carriage 1s prowded with two vertical | zontally-arranged beveled gear 23 18 secured

Stemdar S b each bearing a journal d at its

......

to the shaft and meshes with the pinion 18

'10115011’[&113?-—&(:13 ustable bracket B is secured
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on its underside,said pinion when in motion | 35 and 36 forms an annular race in which

driving said sleeve 19 and shaft21 in diamet-
rically opposite directions. A coiled spring
24, disposed around the shaft 21, between the
bracket F and
ing upward. - -

The ball-holder I, which is mounted onthe
upper end of the shaft 21 and sleeve 19, is

constructed as follows: A horizontally-ar-

ranged disk 25 (see Fig. 6) rests centrally on
a shoulder on the upper portion of the sleeve
19, and is held in position by a check-nut
turned onto the threaded upper end of said
sleeve. The central portion of the upper face
of the disk is depressed at 26, forming a re-
ceptacle to receive the dust or powder from

the balls. Duets or openings 27 for the dis-

charge of the same lead from said receptacle
through the bottom of said disk. A flat ring
or annitlus 28, which forms a bed-plate for
the balls when being ground, is secured to

“the upper face of the disk 25 by screws 29.

A series of flat segmental plates 30, having

~ their parallel edges formed on arcs of the

same circle as the disk 25, are secured to the
upper face of the annulus 28, with their outer
edges in the same vertical plane. These
plates are adjustable laterally by means of

‘set-serews 381, which pass through radial slots

32 1 each end thereof into the bed-plate or
ring 28, and are held in position when so ad-
Justed by set-screws 33 passing horizontally
into said ring 28 and segmental plates. A
disk 34 is mounted on the upper end of the

shaft 21, the upper face of said disk beingin
the same horizontal plane as the correspond-

ing face of thering 28. The disk 34 isslightly
less in diameter than the depression 26 in the
disk 25,as shown in Fig. 6. |

A series of triangular or wedge-shaped seg-

- mental plates 35 and 36 have two opposite

45

edges parallel and formed on ares of circles
having the same center as the disks 25 and
o4. 'These plates alternate with each other
and are adjustably and conjointly arranged
on the upper face of the disk 34, so that their
outer edges project beyond the periphery of

~ sald disk over the ring 28 and together form

50
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- posed eccentrically on their shanks.

6o

a complete circle parallel with that formed by
the inner edges of the segmental plates 30, as
shown in Fig. 2. The plates 35 and 36 are
adjustable radially on their disk, by means of
set-screws 37 and radial slots 38, in the same
manner as the plates 30 described. The
plates 36 serve as wedges for spreading the
alternate plates 35, and are actuated by serews
40 turned into the disk 34. Said screws are
provided with heads (see Figs. 8 and 9) dis-
The
screws 40 are placed in the central radial line
of the wedge-plates 36, and when rotated their
heads act as cams for forcing said plates out-
ward. The outer edges of the plates 35 and
36 are beveled inwardly at 41, (see Figs. 4, 5,
and 6,) and the space 42 between the adjacent

gear 23, prevents it from rid-

the balls 45 travel.

in Fig. 2, to allow one of said plates to be
swung outwardly into the position shown by

dotted lines in said figure, and thus afford
sufficient space for the insertion of the balls

| When so inserted, the
balls project slightly above the upper edges

45 1nto the race 42,

of the race. | |
- Power being applied to the grooved pulley
17, the disks 34 and 25, attached, respectively,

to the shaft 21 and sleeve 19, are rotated t_her'e- :
by in opposite directions. An eccentrie ro-

tary movement is thereby imparted to the

balls 45, the beveled edges of the plates on the
aisk 34 engaging said balls above their hori-

zontal diameter. The handle ¢ 1s now de-
pressed to move the lever D and elevate the
holder H into a plane parallel with therotat-
ing grinder C, which comes into contact with

_ Two of the plates 30 have
their adjacent ends cut away, as shown at 46

7€
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sald balls, said lever being held in this posi-

tion by means of the set-screw 7.
of the holder H is so arranged that when ele-
vated, as described, it is sufficiently out of
alignment with the grinder-shaft to render

said grinder slightly eceentric in relation to
This permits the contactof the
‘balls to be distributed over the whole work-
| ing-face of the grinder and prevents them

the ball-race.

from wearing a groove therein. By impart-
Ing opposite rotary movements to the walls

The shaft

90

of therace, as described, the balls are caused

to rotate far more rapidly and in more direc-

‘tions than when rotated solely by the grinder
‘and a ball-revolver in vertical alignment, as

100

is customary in machines of this class, thus

producing much more accurate spheres.
The side walls of the race being horizon-

tally adjustable, as described, renders the

aevice operative when the balls vary greatly
in size. The worm ¢ is provided with an

105

exceedingly-fine thread, and the ratchet 7

thereon with correspondingly-fine teeth, en-
abling the degree of contact of the grinder
with the balls to be very finelyadjusted. The
race-walls being formed from a series of ad-
justable plates, the wear of any portion there-
of may readily be compensated for. - The di-
agonal arrangement of the grinder and means
for elevating and lowering the ball-holder
greatly facilitate the adjustment of the balls

in the race and effect a saving of time in op-

erating the machine. | .

Having thus explained my invention, what
I claim is— '

1. In a ball-grinding machine, a body, a
rotary grinder diagonally arranged and lon-
gitudinally adjustable thereon, and a verti-
cally-adjustable rotary holder provided with
a ball-race and pivoted to said body,substan-
tially as and for the purpose set forth.

- 2. In a ball-grinding machine, a body, a
diagonally-arranged shaft journaled in a car-

IIO

115
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riage fitted to slide thereon and bearing a
edges of the outer plates 30 and inner plates ! cylindrical grinder, a worm for adjusting said
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carriage longitudinally, and a rotary holder

provided with an annular ball-race and jour-

naled on a lever pivoted to said body, sub-
Stantia,lly as and for the purpose set forth.
5. In a ball-grinding machine, a body, a

rotary holder pl‘owded with an annular ball-

race, said holder comprising an inner apd
outer disk mounted, respectively, on a shaft
and inclosing - sleeve, mechanism for con-
jointly rotating the shaft and sleeve in oppo-
site d1reet10ns,& diagonally-rotating grinder,

~and a lever supporting the holder meehanism

39

40

~and pivoted on smd body, substantially a

deseribed.
4, A rotary ball-holder for ball-grinding
machines, provided with an annular race, smd
holder comprising an inner and outer disk
mounted, respectively, on a rotary shaft and
encircling rotary sleeve, and race-plates later-
ally adjustable on said disks, the edges ot

said plates forming the side walls of said v ace,

Substmltmlly as deseubed

5. A rotary holder for ball-grinding ma-
g an inner and outer disk
mounted, respectively, on a rotary shaft and
encireling sleeve, and laterally - adjustable.
plates on

chines, comprisin

sald disks, the adjacent edges of
which form the side walls of an annular ball-
race, one of sald plates on the outer disk be-
ing
as dG%GI‘lbed | |
6. In a Dball- ﬂundmﬂ' m‘mhlne, a body, a
diagonally-ar: ‘m%d rotar y grinder adjust-

- able 1011n1tudmally thereon, a rotary holder
35

provided with an annular ball—mee, the side
walls of said race being fitted to rotate 1n op-
posite directions, and a lever on said body for
elevating the holder, substantially as de-
sceribed. _ o .

7. In a ball grinding machine, the combi-
nation of a body,a diagonal rotary shatt jour-
naled on a carriage fitted to slide onsaid body,
a cylindrical grinder on said shaft, a worm
for adjusting said carriage, a lever pivoted on
said body and means for securing it in posi-
tion, a holder provided with an annular ball-

race and comprising an inner and outer disk,
respectively, fixed on a shaft and rotary en-
cireling sleeve mounted in journals vertically
::Ld;pustﬂble on an arm of saidlever,and a stub-
shaft on the lever bearing a pinion meshing

with gears on said holder-shaft and sleeve,
whereby they may be rotated in opposite di-

pivoted to swing outward, sub%tantmlly.

rections, substan-tially as and for the purpose
set forth.

8. Inaball-grinding machine provided with

a rotary ecylindrical grinder, a holder pro-

vided with-an annularball-race having later-
ally-adjustable side walls, mechanism for ro-

-tating said walls in opposite directions, and

means, substantially as described, for moving
said holder into parallelism with the grinder

and with its race eccentric in relation to the

working-face of said grinder. .
9. The holder EH, comprising the disk 25,

.prowded with the radially-adjustable race-

plates 30, and the disk 34, provided with radi-
ally-adjustable race- pmtes 35 and 36, 1n com-

bination with mechanism, substa,ntmlly as de-

scribed, for rotating Smd plates in oppOSIte

dir echonq

10. The holder U, comprising the ﬂlsk 25,

]mvuw the depression 26 and duects 27, and

pmvlded with the annulus 28 and adJust&ble

race-plates 30, the disk 34, provided with ad-

justable Wedne-shaped race-plates 35 and 36,
and the cam-screws 40, said disks bemfr
mounted to rotate in 0ppoS1te directions, aub-

‘stantially as and for the purpose set forth.

- 11. In a ball-holder for grinding-machines,

a ball-race having its smle walls formed from |

55
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two series of senmental plates, respectively,

adjustable 1*ad1a11y on oppositely - rotating
disks, substantially as described.
12. In a ball-grinding machine, the holder

5| proxrlded Wlth the 1‘&(11&113?-.:1{13 ustable race-

pldtes 35 and 36, in combination with the

serews 40, havmﬂ eceentme or cam heads in -

eng :-wement wﬂ;h sald plates 36 %ubsmntmlly
as bet forth.

13. In a ball-grinding maehlne, a body, a
rotary ball- h()lder mounted on a bell-erank
lever pivoted to said body and vertically ad-
justable thereon, said holder being provided
with two series of race-plates 1*0ta,mble in op-
posite directions, a stop for said lever, a ro-

tary cylindrical grinder mounted on a dmﬂ'o-

nally-arranged shaft on said body, & shdmﬂ'
carriage for said shaft, and a worm for ad-

'JllStl[l” said shaft longitudinally, substan-

tlally as :;md for the purpose set forth
CHARLES E. GOULD

W'itn eS8Ses:
- K. J. WOODBURY,
. E. DRESSER.
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