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2,994,895
BRUSHING MACHINE
VYernon K. Charvat, Bay Village, Ohio, assignor to The
Osborn Manufacturing Company, Cleveland, Ohio, a
corporation of '‘Ohio
Filed May 22, 1956, Ser. No. 586,625
17 Claims. (Cl. 15—21)

This invention relates as indicated to a novel brushing
machine and method of brushing particularly adapted to
the cleaning of gemerally spherical objects such as ball
bearings and the like.

The usual final operation in the manufacture of steel
ball bearings and the like is a cleaning operation designed
to remove all foreign matter from the surfaces of the
balls, one of the most commonly employed operations
being to tumble such balls in a series of leather-hined
barrels partially filled with various liquids, ground corn-
cobs, clean cloths, etc. Such methods have not produced
very uniform results and are not very well adapied to iarge
volume production. It is accordingly a principal object
of my invention to provide a brushing machine and
method of brushing effective thoroughly to clean spherical
objects such as steel ball bearings and the like.

Another object is to provide such machine and method
which, while meticulously removing all foreign matter
from the surface of such balls, will not affect their surface
finish or dimensions.

A further object is to provide such machine which will
be automatic in operation and easy to set up.

Still another object is to provide such machine which
will fit into a continuous production line without mterfer-
ing with other operations and which may continue to
operate for a period even when other operations of the
production line are shut down for brief periods.

Other objects of the invention will appear as the de-
scription proceeds.

To the accomplishment of the foregoing and related
ends, said invention then comprises the features herein-
after fully described and particularly pointed out in the
claims, the following description and the annexed draw-
ing setting forth in detail certain illustrative embodiments
of the invention, these being indicative, however, of but
a few of the various ways in which the principle of the
invention may be employed.

In said annexed drawing:

FIG. 1 is a side view of my new machine showing
particularly the hopper and feed mechanism;

FIG. 2 is a vertical elevation normal to FIG. 1 showing
such feed mechanism and the associated brushing mecha-
nism;

FIG. 3 is an end elevation of the machine opposite to
FI1G. 1; ]

FIG. 4 is an enlarged detail view of the feed drum
indexing mechanism; and

FIGS. 5-7 inclusive are semi-diagrammatic views illus-
trating the manner of supporting the work at the brushing
station.

Referring now more particularly fo said drawing and
especially FIGS. 1-3 thereof, the embodiment of my in-
vention there illustrated comprises a welded box frame
base 1 having upstanding hinge Iugs 2 and 3 adjacent one
upper side edge through which passes a horizontal hinge
pin 4. A generally horizontal platform 5 is provided with
three under-lugs 6, 7 and 8 adjacent the near side edge
as viewed in FIG. 1 through which such hinge pin 4 also
passes. A screw jack 9 supports the other side of plat-
form 5 in adjustably tilted position about the axis of pin 4.

The feed mechanism

The ball bearing feed mechanism includes a wooden
or synthetic plastic drum 10 mounted on shaft 11 jour-
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nalled in bearings 12 and 13 on platform 5. End plates
14 and 15 welded to platform 5 closely fit the ends of
drum 10 for a purpose explained below. A series of
shallow grooves such as 16 are provided in the surface of
drum 10 parallel to the axis of the latter and equally
spaced circumferentially of the drum. Such grooves
extend to the end of the drum abutting end plate 14 and
are of a depth approximately equal to the diameter of the
ball bearings to be processed.

A sheet metal hopper H, preferably plastic lined, is also
mounted on platform 5 adjacent drum 18, being pivotally
supported on uprights such as 47 for inclination relative
to platform 5 about an axis transverse of such platform
and parallel to shaft 11. Screw jacks such as 18 are
employved to hold the hopper in properly tiited position.
The enclosed hopper is supplied with ball bearings B
through a grid comprising a series of parallel equally
spaced plastic coated bars 19 which serve to block the
passage of any oversize balls. The iloor 2¢ of the hopper
will slope toward drum 10 so that such balls will roll
under influence of gravity toward and against drum 10
and into any adjacent groove 16 therein.

A flexible plastic tube 21 fitted to an aperture in plate
14 in position for alignment with each of such grooves
16 when the latter reach uppermost position during rota-
tion of drum 10. Due to the inclination of platform 5
about the axis of pin 4, the balls B in such uppermokt.
groove when aligned with tube 21 will roll from such
groove into such tube under the infinence of gravity.

As best shown in FIG. 4, drum indexing means is pro-
vided in the form of a simple ratchet device comprising a
toothed ratchet wheel 22 adapted to be engaged by detent
23 pivotally mounted on oscillating arm 24. Such latter
arm is adapted to be rocked through the reciprocation
of piston rod 25 by pneumatic cylinder 26 pivotally
mounted at 27 on platform 5. This mechanism is en-
closed within hood 28 (FIG. 2).

The upper portion of drum 10 may likewise desirably
be covered by a hood 29 and the lower portion of the
drum: closely enclosed by a leather sheet or apron 3¢ ex-
tending from the end of hopper bottom 2§ to removable
roller retainer bar 31. Such apron serves to retain the
balls B within grooves 16 should any of such balls be
carried beyond the entrance to tube 21 as drum 19 is in-
dexed in a clockwise direction as viewed in FIG. 1. On
occasion, tfube 21 will be completely full of balls and tem-
porarily incapable of receiving any more and on other
occasions it will be capable of receiving only a portion of
the balls contained in any one groove 18. As will readily
be understood, in normal operation, the rate at which
drum 10 is indexed and balls fed to tube 21 will be rea-
sonably closely correlated fo the rate at which such balls
pass the subsequent brushing station.

The brushing station

The balls B will flow by gravity downwardly through
tube 21 into horizontal plastic tube 32 supported by out-
rigger bracket 33 mounted for inclination with the ball
guide means at the brushing station.

Such brushing station comprises a box frame 34 adja-
cent base frame 1 and pivotally supporting a platform 35
on two upstanding flanges 36 and 37. Such platform
35 is thus mounted on horizontal bolt 38 to permit it to
be adjusted to a desired angle of inclination for the pur-
pose explained below. A front plate 39 welded to plat-
form 35 normal to pivot bolt 38 is provided with an
arcuate slot 40 centered on the axis of bolt 38 through
which extends a fixed bolt provided with a threaded
locking knob 41 whereby platform 35 may be secured
at the desired angle.

Power driven rotary brushes 42 and 42A are journalled
in bearings 43 and 44 mounted on front plate 39, such
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brushes being enclosed within a sheet metal hood 45.

Flexible hose 46 leads from such hood to dust collector

47 operative to collect dust removed from the work by
the brush and withdrawn by suction through tube 46.

An eleciric motor 48 adjustably mounted on platform

35 is operative to drive brushes 42 and 42A through a
belt drive enclosed within housing 49. | |
The work supporting means at the brushing station
comprises end members 50 and 51 joined by horizontal
bridge member 52 and threadedly engaging vertical
screws 33 and 54 respectively. Such screws are mounted
for rotation in brackets 55 and 56 welded to plate 39
so that rotation of the screws in unison will serve to

raise or lower the work supporting carriage. A crank 57

journalled in bracket 58 on plate 39 is operated to drive
sprocket 59 which is connected by means of endless chain
60® to sprockets 61 and 62 fixed on the lower ends of
screws 53 and 54, whereby such screws may be thus
rotated in unison to raise or lower the work supporting
carriage.

Supporting the ball bearings B where these are actually
engaged by the brushes 42 and 42A are three plastic
rods 63, 64 and 65 (FIGS. 5-7) journalled for rotation
about their axes in end members 50 and 51. As the balls
roll out of rigid transparent plastic tube 32 through an
aligcned orifice in end member 50, they rest upon the
lowermost rod 65 and are maintained thereon by side
rods 63 and 64. Plate 39 and accordingly the trough
defined by such rods are tilted so that the balls will roll
from left to right as viewed in FIG. 2 under the effect
of gravity. Such lateral support rods or rolls 63 and
64 will desirably have their longitudinal centers in a
common plane passing through the centers of the balls B
when such balls are of a diameter of about 1% inches
(FIG. 5). When the diameter of the ball is approxi-
mately T4g¢ inch, the longitudinal center lines of rods 63
and 64 may desirably lie about 11° below the centers
of the balls (FIG. 6) and when the ball diameter is
4o inch, the longitudinal centers of such rods 63 and 64
may desirably lie about 15° below the centers of the
balls (FIG. 7). It will thus be seen that the rod angle
of contact with the balls decreases as the ball diameter
increases, but the longitudinal center lines of the rods
63 and 64 should not normally be higher than the ball
centers in any case. Where the balls are of a diameter
less than 1 inch, the rods will desirably be of diameter
approximately one-half the diameter of the balls, but
this ratio need not be maintained with the larger sizes
of balls (over 1 inch diameter). A slight amount of
clearance between the balls and the side rods 63 and 64
is desirable. - |

It will be appreciated that when the ball supporting
means is adjusted to present the balls to the peripheral
faces of the two power driven rotary brushes, such balls
will be rotated through such engagement as they simul-
taneously roll from left to right (FIG. 2) to the exit tube
66. The supporting rods 63, 64 and 65 not only hold
the balls in proper engagement with the brush faces but
also, by rotating about their own axes, facilitate rotation
of the balls under the action of the brushes. A small en-
closed chamber 67 is interposed between the two brushes
42 and 42A to provide a very short passage through which
“the balls roll under the influence of gravity without being
subjected to brushing action. This permits such balls to
roll freely and somewhat to reorientate themselves before
engaging the next brush. Two sets of the guide rods wiil
preferably be employed, one on each side of such cham-
ber, so that the balls rolling through the chamber are
subjected only to the influence of gravity. This dual
brushing operation with intermediate reorientation of the

balls ensures complete and uniform brushing of the sur--

face of each ball. It will be appreciated, of course, that
while the balls and rods rotate under the action of the
brushes, they do not rotate at nearly the speed of such

- monofilaments,
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4 |
brushes. The amount of brushing pressure is readily
adjusted by means of crank §7.

While a wide variety of rotary brushes may be em-
ployved, I prefer brushes formed of helically wound brush
strip of the type disclosed in Peterson Patent 2,303,386.
A variety of different brush bristle materials may be uti-
lized depending upon the particular operation in mind,
such materials including horsehair, Tampico fiber, nylon
Fiberglas strands enclosed in mnylon
sheaths, etc. It will, moreover, readily be appreciated
that the principles of my invention may be employed in
the brushing and cleaning of a wide variety of generally
spherical objects including certain fruits such as oranges,
grapefruit and apples, and such brushes may be utilized
to apply certain coating materials such as waxes as well
as for cleaning purposes. | | -

Other modes of applying the principle of the invention
may be employed, change being made as regards the de-
tails described, provided the features stated in any of the
following claims or the equivalent of such be employed.

I therefore particularly point out and distinctly claim
as my invention: . |

1. A machine for brushing bearing balls comprising
a hopper adapted to receive a supply of such balls, said
hopper having a plastic lining, a wooden drum consti-
tuting one side of said hopper mounted for rotation about
a horizontal axis, means mounting said hopper for tilt-
ing about an axis parallel to such axis of said drum se-
lectively to incline the floor of said hopper downwardly
toward said drum fo cause balls 1n said hopper to ac-
cumulate against said drum, support means for said drum
adjustably mounted for tilting such axis of said drum,
said drum having a plurality of grooves in its outer sur-
face parallel to such drum axis and uniformly spaced
circumferentially of said drum, said grooves being di-
mensioned to receive balls of the size intended fo be
handled by the machine and being of a width slightly
ereater than the ball diameter and of a depth approxi-
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the lower end face of said drum to prevent balls from
rolling ont of said grooves, an aperture in said plate po-
sitioned for alignment with each said groove as the lat-
ter reaches uppermost position during rotation of said
drum, a ratchet on said drum, fluid pressure piston-cylin-
der means operative to actuate said ratchet to index said
drum thus to bring said grooves successively into align-
ment with said aperture, a flexible sheet secured against
the under surface of said drum effective to retain in said
orooves any balls carried past said aperture; a stand, a
vertically extending flat support plate mounted on said
stand for tilting about a horizontal axis normal to the
plane of said support plate, a brush arbor journalled in
bearings mounted on the outer face of said support plate,
two axially spaced cylindrical rotary brushes mounted
on said arbor for rotation therewith, drive means opera-
tive to drive said arbor and brushes, a hood substantially
enclosing said brushes, suction means connected with
said hood effective to withdraw material removed by
said brushes from the work; ball supporting means be-
neath said brushes adapted tc support balls in engage-
ment therewith comprising a carriage, Screw means
mounting said carriage on said support plate for adjust-
able positioning toward and away from said brushes,
two axially aligned open-ended troughs comprising plas-
tic surfaced elongated bottom rollers and plastic sur-
faced side rollers mounted on said carriage for rotation
about their axes parallel to said arbor, each said trough
being disposed beneath a respective said brush, a short
enclosed passageway between said troughs intermediate
said brushes, said rollers being of a diameter not ex-
ceeding one-half the width of said troughs and the axes
of said side rollers being no higher than the center of a
ball resting in a said trough with slight clearance in use;
a rigid plastic tube supported by said carriage and extend-

ing laterally therefrom aligned with and communicating




B
with said troughs, a flexible plastic tube leading from
said aperture in said drum guard plate downwardly to
said rigid tube and connected thereto, and means for
securing said support plate in desired tilted position for
movement of such balls along said troughs under influence
of gravity.

2. A machine for brushing generally spherical articles
comprising a hopper adapted to receive a supply of balls, a
drum constituting one side of said hopper mounted for
rotation about a generally horizontal axis, the floor of
said hopper sloping toward said drum and abutting the
latter at a level at least as high as the drum axis, whereby

2,004,805

10

balls in said hopper tend to accumulate against said drum,

the axis of said drum being tilted longitudinally thereof,
said drum having a plurality of grooves in its outer sur-
face parallel to such drum axis and uniformly spaced
circumferentially of said drum, guard means closely ad-
jacent the lower end of said drum to prevent balls from
rolling out of said grooves, said grooves extending to
such lower end of said drum, a gateway through said
guard means positioned for alignment with each said
groove as the latter reaches uppermost position during
rotation of said drum, indexing means operative to index
said drum thus to bring said grooves upwardly from said
hopper successively into alignment with said gateway,
retaining means closely enclosing the under surface of
said drum effective to retain in said grooves any balls
carried past said gateway; a frame, a brush arbor jour-
nalled in bearings on said frame for rotation about an
axis inclined to the horizontal, two axially spaced cylin-
drical rotary brushes mounted on said arbor for rotation
therewith, drive means operative to drive said arbor and
brushes; ball supporting means beneath said brushes
adapted rotatably to support balls in engagement there-
with comprising a carriage, screw means mounting said
carriage on said frame for adjustable positioning toward
and away from said brushes, two axially aligned open-
ended troughs comprising plastic surfaced elongated bot-
tom rollers and plastic surfaced side rollers mounted on
said carriage for rotation about their axes parallel to said
arbor, each said frough being disposed beneath a respec-
tive said brush, a short enclosed passageway between said
trouchs intermediate said brushes, said rollers being of
a diameter not exceeding one-half the internal width of
said troughs and the axes of said side rollers being no
higher than the center of a ball resting in said trough with
slight clearance in use; and a tube leading downwardly
from said gateway to the upper end of said aligned
troughs adapted to conduct balls thereto under influence
of gravity. |

3. A machine for brushing generally spherical ob-
jects such as balls comprising 2 hopper, a drum mounted
for rotation about a generally horizontal axis and having
a substantial portion of one of its upper quadrants ex-
posed to the interior of said hopper, the axis of said drum
being longitudinally inclined, said drum having a plural-
ity of grooves in its outer surface adapted to receive balls
from said hovper in a single row extending parallel to
such drum axis, said erooves being uniformly spaced cir-
cumferentially of said drum and extending to the lower
end of said drum, guard means closely adjacent the lower
end of said drum to prevent balls from rolling out of said
grooves, a gateway through said guard means positioned
for alienment with each said groove as the latter reaches
uppermost position during rotation of said drum, index-
ing means operative to index said drum thus to bring
said grooves upwardly from said hopper successively
into alienment with said gateway, retaining means closely
enclosing the underside of said drum effective to retain in
said grooves any balls carried past said gateway; a brush
arbor journalled for rotation about an axis inclined to
the horizontal, two axially spaced cylindrical rotary
brushes mounted on said arbor for rofation therewith,
drive means operative to drive said arbor and brushes;

ball supporting means beneath said brushes adapted rotat-
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ably to support balls in engagement therewith comprising
a carriage, means mounting said carriage for adjustable
positioning toward and away from said brushes, two
axially aligned open-ended troughs comprising elongated
bottom rollers and side rollers mounted on said carriage
for rotation about their longitudinal axes parallel fo said
arbor, each said trough being disposed beneath a respec-
tive said brush, a short enclosed passageway between said
troughs intermediate said brushes; and a tube leading
downwardly from said gateway to the upper end of said
alicned troughs adapted to conduct balls thereto under
influence of gravity. |

4, A machine for brushing generally spherical ob-
jects such as balls comprising -a hopper, a drum mounted
for rotation about a generally horizontal axis and hav-
ing a substantial portion of one of its upper quadrants
exposed to the interior of said hopper, said drum having
a plurality of grooves in its outer surface extending gen-
erally parallel to the axis of said drum and adapted suc-
cessively to receive balls from said hopper when said
drum 1s rotated, said grooves extending to one end of said
drum and said drum being disposed with its upper side
sloping toward such end, guard means closely adjacent
such end of said drum to prevent balls from rolling out
of said grooves, a gateway through said guard means
positioned for alignment with each said groove as the
latter reaches a position high on said drum, indexing
means operative to index said drum thus to bring said
grooves upwardly from said hopper successively into
alignment with said gateway; a brush arbor journalled for
rotation about an axis inclined to the horizontal, a cylin-
drical rotary brush mounted on said arbor for rotation
therewith, drive means operative to drive said arbor and
brush; ball supporting means beneath said brush adapted
rotatably to support balls in engagement therewith com-
prising a carriage, means mounting said carriage for ad-
justable positioning toward and away from said brush,
an open-ended trough comprising an elongated bottom
roller and two elongated side rollers mounted for rota-
tion about their longitudinal axes parallel to said arbor,
said trough being disposed benecath said brush; and =a
tube leading downwardly from said gateway to the upper
end of said trough adapted to conduct balls thereto under
influence of gravity.

5. The machine of claim 4 wherein said tube is flexible
and said brush arbor is adjustably tiltably mounted.

6. The machine of claim 4 wherein said rollers are of
diameters not exceeding one-half the internal width of
said trough and the axes of said side rollers are no higher
above said bottom roller than a distance equal to one-
half the internal width of said trough.

7. A machine for brushing generally spherical objects
such as balls comprising a hopper, a drum mounted for
rotation about a generally horizontal axis and having a
substantial portion of one of its upper quadrants ex-
posed to the interior of said hopper, said drum having a
groove in its outer surface extending generally parallel
to the axis of said drum and adapted to receive balls from
said hopper when said drum is rotated, said groove ex-
tending to one end of said drum and said drum being dis-
posed with its upper side sloping toward such end, guard
means closely adjacent such end of said drum to prevent
balls from rolling out of said groove, a gateway through
said guard means positioned for alignment with said
groove as the latter reaches a position high on said drum,
indexing means operative to index said drum thus to bring
said groove upwardly from said hopper into alignment
with said gateway; a cylindrical rotary brush disposed
with a generally horizontal axis, drive means for said
brush; ball supporting means beneath said brush adapted
rotatably to support balls in engagement therewith com-
prising an open-ended trough formed of three parallel

~ elongated rollers mounted for rotation about their axes

15

parallel to said brush axis, one said roller forming the
bottom. of said trough and the other two rollers the re-
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spective sides thereof; and a guideway leading from said
gateway to one end of said trough inclined to deliver balls
thereto by gravilty feed. |

8. Feed mechanism for feeding balls for subsequent
processing comprising a hopper adapted to receive a sup-
ply of balls, a drum constituting one side of said hopper
mounted for rotation about a generally horizontal axis,
the floor of said hopper sloping toward the side of said
drum and abutting the latter at a level at least as high
as the drum axis, whereby balls in said hopper tend fto
accumuiate against the side of said drum in a direction
cenerally radially thereof, the axis of said drum being
titlted Iongitudinally thereof, said drum having a plural-
ity of grooves in its outer surface parallel to such drum
axis and uniformly spaced circumferentially of said drum,
cuard means closely adjacent the lower end of said drum
to prevent balls from rolling out of said grooves, said
grooves extending to such lower end of said drum, a
gateway through said guard means positioned for align-
ment with each said groove as the latter reaches upper-
most position during rotation of said drum, indexing
means operative to index said drum thus to bring said
srooves upwardly from said hopper successively into
alisnment with said gateway, retaining means closely
enclosing the under surface of said drum effective to re-
tain in said groovss any balls carried past said gateway,
and a tube leading downwardly from said gateway adapted
to receive and maintain such balls in single file.

9. Feed mechanism for feeding balls for subsequent
processing comprising a hopper adapted to receive a
supply of balls, a drum mounted for rotation about_ a
cenerally horizontal axis and having a substantial 51_de
nortion of one of its upper quadrants expesed to the 1n-
terior of said hopper, said drum having a plurality of
orooves in its outer surface extending generally p-ar-ailel. to
the axis of said drum and adapted successively to receive
balls in a radial direction from said hopper when said
drum is rotated, said grooves extending to one end of said
drum and said drum being disposed with its upper side
sloping toward such end, guard means closely adjacent
such end of said drum to prevent balls from roiling out of
said grooves, a gateway through said guard means po-
sitioned for alienment with each said groove as the latter
reaches a position high on said drum, indexing means
operative to index said drum thus fo bring said grooves
upwardly from said hopper successively into alignment
with said gateway, and a tube leading downwardly from
said gateway. |

10. Feed mechanism for feeding balls for subsequent
processing comprising a hopper adapted to recelve a
supply of balls, a drum mounted for rotation about a
generally horizontal axis and having a substantial side por-
tion of one of its upper quadrants exposed to the interior
of said hopper, said drum having a groove in is outer
surface extending generally parallel to the axis of said
drum and adapted to receive balls in a radial direction
from said hopper when said drum is rotated, said groove
extending to cne end of said drum and said drum being
disposed with its upper side sloping toward such end,
guard means closely adjacent such end of said drum fo
prevent balls from rolling out of said groove, a gateway
through said guard means positioned for alignment wilh
said ercove as the latter reaches a position high on said
drum, and indexing means operative t{o index said drum
thus to bring said groove upwardly from said hopper into
alignment with said gateway.

11. Feed mechanism for feeding bails for subsequent
processing comprising a hopper adapted to receive a
supply of balls, a drum mounted for rotation about a
senerally horizontal axis, said drum having a groove in
its outer surface extending generally parallel to the axis of
said drum and adapted to receive balis in a direciion
radially of said drum from said hopper when said drum is
rotated, said groove extending to one end of said drum
and said drum being disposed with its upper side sloping
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downwardly toward such end, guard means closely adja-
cent such end of said drum to prevent balls from rolling
out of said groove, a gateway through said guard means
positioned for alignment with said groove in one position
of said drum, and indexing means operative to index said
drum to bring said groove from ball receiving position to
position for delivering balls to said gateway.

12. Mechanism for feeding generally spherical objects
comprising a hopper, endless conveying mmeans passing
through said hopper moving relative thereto having
grocves therein adapted to receive such spherical objects
from said hopper in a direction generally normal to said
grooves, said grooves extending to a side edge of said con-
veying means; guard means adjacent said edge effective
to prevent premature escape of such objects from said
orgoves, said conveying means being arranged and dis-
posed to tilt said grooves toward said edge at a delivery
station, and guide means at said delivery station adapted
to recerve such objects as they roll from said grooves and
to maintain such objects in a single line for subsequent
processing. | |

13. Brushing mechanism for brushing spherical ob-
jecis such as bearing balls and the like, comprising a
stand, a vertically extending flat support plate mounted on
said stand for tilting about a horizontal axis normal to
the plane of said support plate, a brush arbor journalled
in bearings mounted on the outer face of said support
plate, two axially spaced cylindrical rotary brushes mount-
ed on said arbor for rotation therewith, drive means oper-
ative to drive said arbor and brushes, a hood substantially
enclosing said brushes, suction means connected with said
hood effective ito withdraw material removed by said
brushes from the work; ball supporting means beneath
said brushes adapted to support balls in engagement there-
with comprising a carriage, screw means mounting said
carriage on said support plate for adjustable positioning of
said -carriage toward and away from: said brushes, two
axially aliened open-ended troughs comprising plastic sur-
faced elongated bottom wollers and piastic surfaced side
rollers mounted on said carriage for rotation about their
axes parallel to said arbor, each said trough being dis-
posed beneath a respective said brush, a short enclosed
passageway between said troughs intermediate said
brushes, said rollers being of a diameter not. exceeding
one-half the width of said troughs and the axes of said
side rollers being no higher than the center of a ball resting
in a said trough with slight cleaiance in use, and means for
securing said support plate in desired tilted position for
movement of such balls along said troughs under influence
of gravity.

14. Brushing mechanism for brushing spherical objects
such as bearing balls and the like, comprising a irame, a
brush -arbor journalled in bearings on said frame for ro-
tation about an axis inclined to the horizontal, two axi-
ally spaced cylindrical rotary brushes mounted on said
arbor for rotation therewith, drive meauns operative to
drive said arbor and brushes; ball supporting means be-
neath said brushes adapted rotatably to support balls in
engagement therewith comprising a carriage, SCTEW means
mounting said carriage on said frame for adjustabic po-
sitioning toward and away from said brushes, two axially
aliened open-ended troughs comprising plastic surfaced
elongated bottom rollers and pilastic surfaced side roilers
mounted on said carriage for rotation about their axes
parallel to said arbor, each said trough being disposed be-
neath a respective brush, and a short enclosed passage-
way between said froughs intermediate said brushes, said
rollers being of a diameter not exceeding one-half the in-
ternal width of said troughs and the axes of said side
rollers being no higher than the center of a ball resting

in said trough with slight clearance in use.

15. Brushing mechanism for brushing spherical ob-

~ jects such as bearing balls and the like, comprising a

('t

brush arbor journalled for rotation about an axis inclined
to the horizontal, two axially spaced cylindrical rotary
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brushes mounted on said arbor for rotation therewith,
drive means operative to drive said arbor and brushes:
ball supporting means beneath said brushes adapted ro-
tatably to support balls in engagement therewith com-
prising a carriage, means mounting said carriage for ad-
justable positioning toward and away from said brushes,
two axially aligned open-ended troughs comprising elon-
gated bottom rollers and side rollers mounied on said
carriage for rotation about their longitudinal! axes paral-
lel to said arbor, each said trough being disposed beneath
a respective said brush, and a short enclosed passageway
between said troughs intermediate said brushes.

16. Brushing mechanism for brushing generally spheri-
cal objects, comprising a brush arbor journalled for rota-
tion about an axis inclined to the horizontal, a ¢ylindrical
rotary brush mounted on said arbor for rotation there-
with, drive means operative to drive said arbor and
brush; ball supporting means beneath said brush adapted
rotatably to support balls in engagement therewith com-
prising a carriage, means mounting said carriage for ad-
justable positioning toward and away from said brush,
and an open-ended trough comprising an elongated bot-
tom roller and two elongated side rollers mounted on
said carriage for rotation about their longitudinal axes
parallel to said arbor, said trough being disposed beneath
said brush.

17. Brushing mechanism for brushing generally spheri-
cal objects, comprising a brush arbor journalled for rota-
tion about an axis inclined to the horizontal, a cylindri-
cal rotary brush mounted on said arbor for rotation there-
with, drive means operative to drive said arbor and brush:
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ball supporting means beneath said brush adapted ro-
tatably to support balls in engagement therewith compris-
ing a carriage, means mounting said carriage for adjust-
able positioning toward and away from said brush, and
an open-ended trough comprising an elongated bottom
roller and two elongated side rollers mounted on said
carriage for rotation about their longitudinal axes paral-
lel to said arbor, said trough being disposed beneath
said brush, wherein said rollers are of diameters not ex-
ceeding one-half the internal width of said trough and the
axes of said side rollers are no higher above said bottom
roller than a distance equal to one-half the internal width
of said trough.
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