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To all whom i may concern:

Be it known that I, GEORGE H. HATHORN, a
citizen of the United States, residing at Ban-
gor, in the county of Penobscot and State of
Maine, have invented certain new and useful
Improvements in Methods of and Machines
for Grinding and Polishing, of which the fol-
lowing is a specification.

This invention pertains. to a machme for
grinding and polishing bodies to render them
truly spherieal ; and 1t consists in a number

of novel features, combinations, and details

hereinafter expl&med whereby a peculiarly
efficient machine is produced. -

In the drawings forming part of this specl-
fication, Figure 1 IS an - elevatlon of my im-
proved maehme, partly in section; Fig. 2, a
perspective view of the hood or 'cover- re-
moved; Ifig. 3, a top plan view of the con-
taining vessel, showing also the spout or con-
veyer by which the bodies under treatment
are returned to the bottom of said vessel;
Fig. 4, a perspective view of the drip pan or
tloun'h by which escaping oil and grinding or
ELbI‘&CllIlﬂ' materials are caught; Fw 5, awew
similar to Fig. 1, but showmﬂ* a differ ent
form of Vessel and hood or cover.

ntated in general termsthe method of D‘rmd-
ing and pohshm o carried out consists in caus-
ing the bodies requiring treatment to be car-
ried,together with suitable grinding or abrad-

ing material, over a spiral track or plane.

through centrifugal force, and thus to be

,turned in. every dl“GLtIOH and acted upon on

all faces.

~ The apparatus best suited to carrying out
this method consists,essentially, of a circular
vessel with sloping or flaring walls contain-
ing spiral grooves and meansfor rotating said
vessel at high velocity. The effect of such

rotation 1s to generate a strong centrifugal

force tending to throw the bodies contained
In the vessel outward and by reason ¢f the

flare or inclination of its walls to carry them

upward, while the spiral grooves determine
the travel of the bodies d-Ild prevent them
from passing too quickly out of the vessel.
For the purpose of subjecting the bodies to
the repeated action of the apparatus I pro-
vide a hood which directs them back toward

the center of the vessel or a scroll-shapad |

1

spout which performs the same funet10n or
both may be provided.

The construction of the machine may be
best explained in connection.with the draw-
ings, in which A indicates a frame of any
suitable material and construction, to the
horizontal members B of which are secured
boxes or bearings C, in which is carried a

-vertical shaft or spindle E, provided with a

band wheel or pulley D.

- In the drawings the boxes or bearings are
replesented eonventwnaﬂy, but in pmctlee
it is deemed better to carry the spindle E in
a step at its lower end and to provide for its
upper bearing a box capable of limited move-

ment in a horizontal planein all radial direc-

tions, after the manner of centrifugal ex-
tractors and the like, in order that vibration
may be reduced to aminimum. Idonot,how-

~ever, restrict myself to such construetlon
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The upper end of spindle E is formed or .

provided with a horizontal disk 7, which
serves to support a vessel G, bored to receive
the upper extremity of the spiﬂdle and made
fast thereto in any convenient manner, as by
keying, bolting, or serewing upon the spindle
in a direction opposite to that of rotation.
The form of vessel G may vary consider-
ably; but it will be found essential to observe
and retain two features therein—namely, an
outward slope or curvature of the walls of

the vessel from the bottom upward and a

spiral grooving or channeling of the walls to
receive and guide the bodies treated.

The degree or angle of inclination of the

walls, the pitch of the spiral, and the depth
and form of the grooves may all vary within
quite wide hmlts and in accordance with the
size, weight, and character of the bodies treat-
ed, 11ﬂ'hter and smaller bodies admitting of a
nearerapproximation toa horizontal position
of the walls than heavier ones and the size of

the grooves bearing a general relation to the

size or sizes of the obJects treated.

Above the vessel G there is placed a hood
or cover H, which is preferably made sepa-
rate from the vessel and held stationary while
themachineisinoperation. Itmaybesmooth

r grooved on its interior, and 1ts walls may
be inclined or curved, as deemed best; but
in any event the walls should draw Inward
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toward the axis of the vessel at the top, so
that bodies thrown againstit may be directed
inward and caused to fall back into the ves-
sel as they lose their momentuam. The hood
or cover is open at the center, and the bodies
to be ground or polished, as well as oil and
emery or other grinding or polishing mate-
rials, may be introduced through this open-
ing. Ior this purpose a hopper and deliv-
ery-tube J may be supported in the frame-
work A, as indicated.

To afford convenient access to the interior
of the vessel (z, it is found desirable to pro-
vide mechanical devices for elevating and
sustaining the hood or cover H. The means

‘adopted for this purpose may vary; but that

illustrated in the drawings will be found well
suited to the purpose. Thisconsists of rods
I, two or more, rising vertically from the hood
Or cover, movable through guides in or upon
the horizontal upper members B’ of the main
frame A and carrying at their upper ends le-
vers a, provided with rollers 7, which rest
uponthe upper member 3’ of the frame. The
levers are connected by a rod or bar b,which
is in turn connected with a hand- level [, by
which the levers ¢ can be caused to assume a
verticalorsubstantially vertical position,and
in doing so to lift the rods I and the hood or
cover II. Instead of the lever ! a bail or
hand-pull m may be provided, stops d being
provided ineithercase to limit the movement
of levers ¢ and to hold them when carried
slightly past the center or past a vertical po-
Sltlon sothat they may stand alone and main-

tain the hood in its elevated position.

X indicates an annular trough which is se-
cured to frame A and encir eles vessel G and
the skirt of hood II. Its purpose is to arrest
the oil and emeryescapingattheline of sepa-
ration of the vessel and hoad and to carry
them by a pipe or spout o to a suitable recep-
tacle for reuse.

By making the walls of the hood to con-

verge toward the center the bodies treated
will be directed inward and deposited at or

near the center of the vessel, the walls being
curved both inward and downward if neces-
sary, under any special working condltmns
such as would otherwise tend to throw the
bodies out through the central opening. In
practice I pr efe1 however, to adopt a differ-
ent means of retur ning the balls to the ves-
sel, either in addition 10 the converging top
or in lieu thereof. This is merely a seroll-

shaped spout or conduit L, one end of which |

lies normally in contact with orin close Prox-

Imity to the inner wall of the hood at the |
skirt thereof and immediately over the rim

or edge of the vessel G. A wide-open mouth
enables this spout to gather in the bodies
raised to its plane by the action of vessel G,
while its scroll form gradually arrests their
motion and delivers them at or near the cen-
ter of the vessel.

As there is little motion within a radius of

of the spindle E conical, so that any bodies

delivered thereon shall be caused to roll off
toward one side. |

The spout orconductor Lis suspended from
a bracket or hanger, and a rod or stem pro-
vided with a lever n may be provided for

swinging the receiving end of the spout to-

and f1 om the skirt of the hood.
Justinrearof the receiving end of the Spout
L as the latter stands wheu in use there is
formed a delivery or discharge opening 7,
which is normally covered or shielded by said

‘spout, but which may be uncovered by swing-

ing the latter about its spindle by the Ieve1
n. Yhen the openingis thus uncovered, the
balls or bodies will be elevated by centrifu'—.—
gal force, as before, and following around on
the vertical skirt of the hood they will find
their way into and through said opening and

be delivered through a dischﬂrﬂ*e-sl)out q into
‘a suitable 1ecep13acle

It will readily be seen that the details of
construction may vary within reasonablywide
limits, the eonstruction of the frame, its ma-
terial, the manner of adjusting and support-
ing the hood or cover, and similar points be-

‘ing largely matters of option or convenience.
S0, too, the spindle E may rise from the bot-
tom of the vessel G and be carried in boxes
‘above, and two or more spiral grooves may

be p10v1ded instead of only one. The form
of the grooves may vary, but the general form
111d1(‘:&ted in Fig. 1 will be found suitable or-
dinarily. The Vessel or the hood, or both,
may be curved, as in Kig. 5, and the Splml
groove may be carried into the hood, as shown.
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In rolling against the wall or surface of the

‘groove the bodies rotate about constantly-

changing axes, owing to the travel lengthwise
of the grooves coupled with an upward travel
which eonstantly shifts or chanﬂ‘es the axis
of rotation.

Having thus descrlbed my invention, wlmt
I claim is—

1. Inamachine for grinding and polishing,
the combination of a vessel having flaring or
outwardly-inclined walls provided with a spi-
ral groove; and means for imparting rotary
motion to said vessel, substantially as set
f01 th.

A machine for grinding and polishing
pllelleal bodies, comprising a circular ves-
sel increasing in diameter toward 1its top; a
hood or cover placed above said vessel and
of decreasing diameter toward its top; and
means for imparting to the vessel a continu-
ous rotary motion in one direction.

3. In combination with a suitable support-
ing-frame, a vertical spindle E provided with

a spir ally-fn ooved vessel G, and with means

for rotating the same; and a hood or cover
above sald vessel adapted to receive and di-
rect inward the articles thrown off by centrif-
ugal force at the circumference of the rota-
fable vessel.

4. In combination with I‘Ot&tﬂble vessel G,

an inch or so from the center, I make the top | spout or conductor L having one end in prox-
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imity to the circumference of the vessel, and
the otherend near the center thereof,whereby
1t 1s adapted to receive objects carried cen-
trifugally to the circumference of the vessel,
and to carry them inward toward the center
thereof.

5. In combination with rotatable vessel G
and hood II; annular trough K encircling the
vessel and servmw to colleet the abradlng and
polishing materials thrown of - by the vessel.

6. In combination with rotatable vessel G;
stationary cover H provided with outlet p and
spout ¢, and conductor L having its outer end
normally in proximity to the skirt of thehood |

| and across the outlet p, but ecapable of being 15

thrown inward from its normal position, sub-

stantially as and for the purpose set forth.
7. In combination with rotatable vessel G;

hood orcover H; rods I; levers a,; connecting-

rod 6, and a lever or handpiece for moving 2o
the rod b and the levers a, and thereby ele-

vating the rods I and hood H.
In witness whereof I hereunto set my hand
in the presence of two witnesses. |
. GHO. H. HATHORN.
Witnesses: , |
WirniaMm W. DODGE,
HORACE A. DODGE.
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