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To all whom Tt may concerrn:

Be it known that I, CHARLES E. GOULD, of
Leominster, in the county of Worcester, State

of Massachusetts, have invented cer tain new.

s and useful Improvements in Machines for

Grinding Metallic Forms, of which the follow-
Ing is a deserlptlon sufficiently full, clear, and
exact to enable any person skilled 'in the art
or science to which said invention appertains

ro to make and use the same, reference being

15

had to the accompanying drawings, forming
part of this specification, in which—
Figurelis an end elevation of my 1mproved
maehlne Fig. 2, a front elevation of the same;
Fig. 3, a tOp plm:n view partly in section; KFig.
4, a central vertical transverse section of the
machine; Fig. 5, an enlarged perspective ol
one of the form-holders; Fig. 6,a like view of
a holder-sleeve detached; and Figs. 7 and 3,

20 respectively an edge andside elevation of the

25

cam-gear.

lee letters and figures of reference indicate

‘erent figures ot

corresponding par tc, in the dif
the drawings.

In Shapmﬂ' metallic balls and othel forms
by rolled forging wherein grooved dies hav-
Ing cuttin g-bosses a1e employed, a teat or pro-
jection is left thercon. A metallic ball is em-
ployed in the present instance to illustrate

20 the operation of my invention, which relates

35

especially to mechanism for grinding away
said projections; and it consists in certaln
novel features hereinafter fully set forth and
claimed, the object being to produce a simpler,
cheaper, and more effective device of this
character than is now in ordinary use.

'he nature and operation of the improve-

ment will be readily understood by all con-
versant with such matters from the following

40 @Xfla,natlon

45

n the drawings, A repr esents the frame or

body of the machine, which consists, prima-
rily, of two vertical end pieces b, supported
on a base b’.

A lhorizontal shaft f is journaled centldlly
in the end pieces and is fitted to slide longi-
tudinally in its journals. A dlwmn*-pulley
g is mounted on the outer end of said shait,
and a grinding-wheel B is secured centmlly

so ther eto

block h, (see I'ig.4,) and a set-screw 2, passing
thr ouwh a slot 7, Tholds said block on the frame.
This JOLll‘Ild1 -block is adjustable vertically by
means of a thumb-screw £, passing through
the bottom of the frame, and the wear on the
orinding-wheel may thus be compensated for.
A horizontal frame C, having curved or
bowed side piecesd,is ad Jucst&ble laterally on
| the tops of the end pieces b of the body A.
Set-screws M in said body hold the horizontal
frame in position. Set-screws p, passing
“through slots ¢ in the frame C, prevent ver-
tical nwvement thereof on the body A.
' A horizontal stub-shaft ¢ is journaled in

plane as the shaft f, said shaft { bearing a
driving-pulley v and a gear 2. The inner
| face of the gear 1s plmlded with a circular
cam-track v, whmh engages the adjacent end
of the shaft f and fmceq said shaft longitudi-
nally ontward at ecwh semi-revolution of said
oear.

. A horizontal lever 15, Fig. 2, 1s pivoted to

the body A, and & veltmal 1evel 16 is pivoted
by its Jower ends to said horizontal lever, 1ts
upper end engaging the end of the slmftf,
opposite the gear w. A coiled spring 17 con-
nects the Lwer' 16 and machine-body, said

spring acting contractively to return the shaft
f after being moved by the gear-cam.

Two parallel shafts 18 are journaled omn top
of the frame C and bear gears 19 on thelr
outer ends, which respectively mesh with the
gear w. Kach shaft 18 has a sleeve or collet
20 keyed thereto near its inner end, and the
inner end of the journal for each of %.:ud shafts
is provided with EL]] annular bearing-plate 21.
A series of balls 22 isinterposed between eacl
of the collets 20 and the adjacent bearing-
plate 21, whereby an anti-friction thrust-bear-
ing 1s formed for each of the shafts 18, so that
the friction caused by the outward pressure
upon said shaftsis very'much reduced. More-
over, these anti-friction thrust-bearings assist
in holdmn‘ the shafts in alignment. I‘he in-

ner ends of the shafts 18 (%ee Ifig. 5) are re-
duced and furcated or slotted 1011911311(:1111&113_,
e also
a portion of

as shown at 23. Theirextreme ends ar
| grooved or hollowed to receive

A journal of the shaft f is secured to a.

one end of the frame C in the same vertical
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the surface of the balls D, said ends forming
one section of the ball-holders. A sleeve or
cap 24 (see Fig. ) is adapted to receive the
reduced end 23 of the shaft, said sleeve being
slotted and grooved in likemanner to engage
the sides of a ball D. The eap is'held in po-
sition by a sef-screw 25, as shown in Fig. 6,

and is employed when larger balls are being

ground than can readily be held by the shaft
end. Similar horizontally-arranged shafts 26
are journaled at the rear of the frame C and
in alignment with the respective shaft 18.
Saidshafts 26 havereduced inner ends grooved
in litke manner with the shafts 18 and form
the opposite sections of the ball-holders. The
ends of the shafts 26 may be slotted, if de-
sired, and are adapted to receive the sleeves

24. A shoulder 27 (see Fig. 3) is formed on

the outer end of the shafts 26 and rotates in
a box 28, A hinge-block 29 is turned into
the outer ends of said boxes, and a ball-bear-
ing 30 1s interposed between said blocks and
the shaftends. A treadle-lever 31ishinged to
the blocks 29 and pivoted to the horizontal
lever 13, said lever being adapted to force the
shafts 26 inward when depressed.

In the use of my improvement the balls D
to be ground are adjusted between the adja-
cent ends of companion shafts 18 and 26 with
their teats 35 in the vertical plane of the
grinding-wheel B, as shown in Fig. 3, the sur-
face of said balls engaging the working-face
of said wheel. The treadle 31 is depressed,
foreing the shafts 26 inward and securely
clamping the balls. Power being applied to
the pulleys v g the ball-shafts 18 and grinder-
shaft f are rotated in opposite directions. The
friction resultant from the end-thrust or lon-
gitudinal movement of theball-shaftsis practi-
cally overcome by the ball-bearings deseribed
and permits their free rotation. The shaft f,
being reciprocated longitudinally by the gear-
cam ¥, the spring-actuated lever 16 equalizes
the wear of all portions of the periphery of
the wheel B,and the vertical take-up on said
shaft, actuated by the thumb-serew k, enables
the greater portion of said wheel to be used
before it becomes necessary to replace it.
Slotted caps or sleeves 24 of any diameter
may be employed on the bali-holder shafts,
adapting the machine for use with balls va-
rying greatly in size. The shafts 26 are freely
rotated by the tension on the balls from the
rotating shafts 18. o |

It will be understood that my improved de-
vice 18 equally well adapted for grinding the
teats or projections from metallic forms other
than the balls deseribed. The slotted caps
and holder-shaft ends enable any desired
shape to be clamped therein,and the grinder-
shaft being adjustable vértically can be set at
any suitable distance from the holder. |

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

1. The combination of a rotary grinding-
wheel, a shaftsupporting said grinding-wheel,

a support for the article to be ground, a cam |

for shifting the grinding-wheel shaft endwige
during the grinding operation, and a spring-
actuated lever for holding the shaft in con-
tact with said cam. |

2. In a machine for grinding metallic forms,
a body,a rotary grinding-wheel, a form-holder

comprising twoeshafts in alignment, treadle

mechanism for moving one shaft longitudi-
nally, and mechanism, substantially as de-
scribed, for conjointly rotating the opposite

holder-shaft and longitudinally reciprocating

the grinder-shaft, substantially as described.
- 3. Inamachine for grinding metallic forms,
arotary shaft provided with a grinding-wheel,
mechanism for vertically adjusting said shaft,
a gear provided with a cam in engagement
with one end of said shaft for adjusting it end-
wise, and a spring-actuated lever in engage-
ment with the opposite end thereof, whereby
sald shaft may be reciprocated longitudinally
as the gear 1s rotated. :

4. Inamachine for grinding metallic forms,
a body, a rotary grinder journaled therein on
a vertically-adjustable shaft, a form-holder
comprising twoshafts in alignment and paral-
lel with the grinder-shaft, and a treadle mech-
anism for moving one of said shafts-longi-
tudinally to clamp the form between theit ad-
jacent ends, substantially as set forth.

9. Inamachine for grinding metallic forms,
a body, a vertically-adjustable rotary grinder,
a holder comprising two shafts in alignment
parallel with the grinder-shaft, their adjacent
ends being grooved to receive the form, mech-
anism,substantially as deseribed, forconjoint-
ly rotating one of said shafts and longitudi-
nally reciprocating the grinder-shaft, and
mechanism for moving the opposite holder-
shaft longitudinally to clamp the form, sub-
stantially as set forth.

6. Inamachine for grinding metallic forms,
a body, a stub-shaft bearing a pulley, and a
gear provided with a cam-face,arotary grinder
having a longitudinally-movable shaft bear-
ing a pulley, a spring-actuated lever engaging
an end of said shaft, a holder comprising two
rotary shafts in alignment having adjacent
ends socketed, oneof said shafts being driven
by said gear, a treadle mechanisin for moving
the opposite holder-shaft longitudinally, and
ball-bearings for said holder-shafts compen-
sating the end-thrust thereon, substantially as
and for the purpose set forth.

7. Ina machine for grinding metallic forms,
the holder-shaft 18, having the concaved and
slotted reduced end 23, substantially as de-
scribed. | S

8. Inamachine for grinding metallic forms,
the combination of a holder-shaft 18, having
a reduced end 23 and a sleeve 24 on said re-
duced end and provided with a concaved and
slotted end, substantially as described.

CHARLES E. GOULD.

YWitnesses:
¥.J. WOODBURY,
C. E. DRESSER.
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