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10 Claims.

The present invention relates to surface fin-
ishing of articles formed of metal and other ma-
terial by means of abrasives and to novel abrad-
ing material and apparatus for performing the
method of the invention.

More particularly, the invention reslates to the
abrading practices which generally are referred

to as “polishing,” and which involves scratching’

or cutting the surfaces of castings or ether ar-
ticles with coarse abrasive particles or grits and
removing or crossing out the coarse or deep
scratches or cuts with successively finer seratches
made by successively. finer grits, and to “color-
ing,” which involves removing or crossing-out
the polish or fine scratches of the least coarse
grits with pumiee, Tripoli, rouge or similar gloss-
producing or “coloring” material. ’

Heretofore, polishing and coloring -generally
has been performed by bringing the surfaces to
be finished into contact with abrasive wheels or
with belts, buffs or brushes laden with grits,
pumice, rouge or the like and rotating at high
speeds.

Numerous problems and disadvantages are en-
countered with these practices, particularly with
irregularly shaped articles requiring uniform fin-
ishing without loss of shape. The time and labor
inveolved in presenting the surfaces of an article
to buffs carrying successively finer grits even
with semi-automatic equipment is high for the
simplest shapes and increases rapidly with irreg-
ularities in the shape of the article to be finished.
The automatic and semi-automatic .equipment is
limited in its use to the finishing of a specific
article or type of article and is expensive to
design and construct. In addition, the buffs,
wheels, brushes, belts and the like are worn out
rapidly.

These and other disadvantages of known par-
ticles are eliminated by the present invention
which involves feeding flexible or non-rigid
abrading members, each of which has consider-
ably greater weight than the individual grit par-
ticles secured to its surfaces, between a vpair
of peripherally contacting or closely contiguous
bufls or brushes which rotate at high speed in
opposite directions and throw the abrading mem-
bers against the surface to be abraded. 'The
speed of the abrading members coupled with
their weight or mass cause the grits to dig into
and scratch the work surface while the flexible
yielding character of the non-rigid backing or
supporting members for the grits, assures that
the members slide along the work surface and
press the grits into -cutting or scratching en-
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gagement rather than permitting them to bounce
and produce a peahing or chiseling ‘action.

‘The method of the present invention is not
to be confused with a sand blasting operation
which is usually carried out by feeding abrasive
particles such as sand, shot or the. like into a
confined stream of high pressure air and dis-
charging the sand entrained in the air at high
velocity through a nogzzle into the surface to be

" treated. This sand blasting is a cleaning opera-

tion in which the particles of sand effect a
hammering or peaning action which roughens
and clegns and is the action which the present
invention avoids. The particles of sand bounce
off or are deflected by contact with fhe work
piece. They do not slide along the surface of
the work piece and follow its contour to pro-
duce, despite irregularities in contour, a .con-
tinuous scratch or cut. Producing the latter
action with freely moving members is unique
with the present invention and may be ohtained
by throwing the abrading particles, grits, pumice,
rouge or the like together with a multitude of flex-
ible members, such as pieces of leather, cloth;

" paper, or the like, which slide along rather than

bounce off the surface at which they are im-
pelled at high speed and press the grits or other
polishing or coloring varticles into polishing or
coloring engagement with the work piece as the
flexible members slide ovar the work surface, fol-
lowing -closely any irregularities thereof.

It will be apparent from the foregoing brief
statement, that it is an object of the present
invention to provide a msethod by means of which
articles requiring polishing. or coloring may be
polished and colored readily and economically
and which assures a highly effective and uniform
polishing of irregular as well as uniform shapes.
This invention produces a polish which has been
virtually impossible to obtain on highly irreg-
ular surfaces by polishing methods and equip-
ment heretofore known and employed, and a
polish on plain surfaces more readily and eco-
nomically than by known practices of the art.

A further object is to provide a process in
which finishing is effected by throwing abrasive
or colering particies loosely with, or bonded to
members of greater size, weight and flexibility
than the particles, at high speed against the
surfaces to be polished or colored.

The process may be performed with a polish-~
ing apparatus in which the polishing or coloring
materials are entrained by and thrown from
between a pair of wheels rotating at high speed
in-opposite directions and wherein the portions-
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of each wheel engaged by the materials are not
connected laterally or circumferentially and,
therefore, are not subject to, or capable of having
circumferential or transverse stresses. More
particularly, the invention contemplates the use
of multiple ply cloth wheels or buffs, brushes or

the like which do not present laterally or circum-’

ferentially connected peripheral surfaces that re-
sist and are themselves rapidly mutilated,
especially where the surfaces contacted and
pressed against abrasive particles are stretched
and under tension stresses. Rather, the buffs,
brushes or the like employed in accordance with
the invention, freely receive and accommodate
the polishing materials and present little if any
resistance to the abrasive particles. Wear and
deterioration of the wheels is negligible..

The cooperating wheels preferably rotate at
substantially the same speed so that there is no
appreciable relative movement and wearing ac-
tion between the wheels, or between the wheels
and the abrasive, such as would be present if the
wheels rotated at substantially different speeds, or
if one of the wheels were replaced by a station-
a1y member or shoe.

Although these and other objects and features
characteristic of the invention are set forth in
the appended claims, the invention itself, as well
as its objects and advantages, and the manner
in which it may be practiced, may be hetter
understood from the following description of an
illustrative embodiment made with reference to
the accompanying drawings, in which:

Figure 1 is a side elevational view partially in
section of the apraratus for handiing and throw-
ing the polishing or coloring materials in accord-
ance with the invention;

Fig. 2 is a cross-sectional view taken generally
on line 2—2 of Fig. 1;

Fig. 3 is a cross-sectional view, taken on line
3—3 of Fig. 1;

Fig, 4 is an enlarged cross-sectional view of one
of the two identical buffs shown in Figs. 1-3; and

TFig. 5 is an enlarged perspective view of one
form of abrading material which may be em-
ployed, in accordance with the invention, in the
illustrative apparatus shown in Figs. 1-3.

Referring to the drawings, there is shown a
frams generally designated 1 having a horizon-
tal table 2 on which is mounted two rotatable
buff wheels 4 and 5 that are identical and are built
up to a desired width by a number of plies of cloth
discs 6 pressed together on shafis 7 by flanges 8.
While each of the buifs 4 and 5 preferably con-
sists of the same number of discs §, the number of
discs § in the buifs may be varied to increase or
decrease the thickness of the bufis and the width
of a stream of polishing or coloring materials 9
which ean be received and discharged by the buffs
in a manner to be hereinafter described.

The bufis 4 and 5§ may be individually and in-
dependently rotated in opposite directions with
their peripheries adjacent to or in contact with
one another or, as shown in the illustrated em-
bodiment, only one of the wheels need be driven,
the engagement of driven bufl § with the freely
rotatable bufl 4, either directly or through their
mutual engagement with the polishing or color-
ing materials 3, being sufficient to rotate the buff
4 at the speed of the driven buff 5.

- The drive for the buffs may vary, the one shown
being from an electric motor 13 through a belt
and pulley variable speed charger, generally
designated i, which may be adjusted manually
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by means of hand wheel {2 to vary the speed of
the buffs while they are rotating.

The polishing or coloring material 9 may bhe
fed directly to the trough formed by the buffs 4
and & from a hopper 13 which includes side walls
{4 and front and back walls 15, the lower edges
of which conform and are closely adjacent to, but
out of contact with the bufis.

In accordance with the invention, the polishing
or coloring meaterial 9 consists of a quantity of
generally identical members 9a, each of which is
formed of flexible material on which grits or other
abrading or coloring particles 9v are carried. The
flexible members 8o may, for example, be short
strips of cloth, rubber, leather, paper or the like,
which are mixed or impregnated with grits,
pumice, Tripoli, rouge, or other abrading, polish-
ing or coloring particles 8b to provide the finish-
ing material 9. In the form shown in Fig. 5,
the grifs 8b are bonded to the flexible body mem-
bers 9¢ on its edges as well as on prineipal sur-
faces, whereas the material shown in Fig. 1 con-
sists of members 8a and particles 9b loosely mixed
together As shown in Fig. 5, the flexible member
is a planate body or sheet having top and bottom
generally parallel plane surfaces the lengths and
width of each of which is many times the side
thickness of the body. It also is apparent that
the polishing particles 8b are relatively so small
that s multitude of them may be disposed over
the top and bottom plane surfaces and, if de-
sired, even over the thin sides of the planate
member Sa. )

The abrading or coloring particles 95 preferably
are of substantially the same fineness for any
particular batch of material 8. However, it will
be understood that different batches of the ma-
terial & may be provided with particles 8b of in-
creasing fineness so that the coarse scratches pro-
duced by a first or coarse grade of particles will
be crossed out and obliterated by successively
finer particles of successive batches and they, in
turn, obliterated by the action of like flexible
members 9¢ carrying coloring compound or rouge
particles of greater fineness.

As the material 8 is fed from the hopper 13 it is
caught and drawn away by the rotating buffs
4 and b, the component discs of which freely
vield to receive and accommodate the material 8
without apprecishle wear on the wheels and,
thereafter, discharge the material 9 at high speed
in g stream against fhe surface of a workpiece
18. Preferably, the workpiece is suitably chucked
so that it may be rotated or otherwise moved to
present successive portions of its surface to the
action of the stream of polishing material 8.

As previously pointed out, the members 8z slide
over the surface of the workpiece into its de-
pressions as well as over high points. The par-
ticles 8b scratch, cut, or color and effect a gen-
erally uniform action at all points without dis-
torting or obliterating the original confizuration
of the surface.

Preferably the work surface being polished or
colored is angularly disposed to the stream so as
to facilitate sliding of the members 8a over the
surface and is close to the line of contact of the
buffs 4 and § from which the stream is discharged.
The large surface area of the members 9¢ relative
to their weight and thickness decelerates the
speed of the members so that their velocity and
cpnsequently their abrading action in combina-
tion with the particles 9b is less pronounced at
2 distance from the wheels 4 and 5. As a result,
the velocity of the material § which avoids, as
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well as that which strikes and is decelerated by
the workpiece, is not as great when it reaches
the recovery hopper {7 located below the work-
piece and the hopper is not excessively abraded.

From the recovery hopper (1 the members 9
may be fed through chute 18 to a bucket hoist 19
which returns the polishing or coloring material
9'to the feed hopper 13 through a delivery chute
20. :

A housing 21 may be provided to enclose the
wheels 4 and 5 and the workpiece 16, accesses to
the workpiece being had through an opening 22
which may be shielded by a curtain 23 or other
suitable means for preventing the discharge of
stray material 8 from the housing.

Although multiple ply cloth disc buffs § and ¥
are employed in the illustrated and described em-
bodiment of the invention, brushes or other
wheels also may be employed. The wheels 4 and
5 preferably are those which can freely receive and
accommodate the members 8 with little if any
appreciable wear. However, wheels having con-
nected lateral or peripheral surfaces, in which
tension stresses may be established normal to the
pressure exerted by the members 8¢ when they
are between the wheels, are not desirable as de-
terioration of such wheels may he excessive.

As previously pointed out, the particles 90 may
be loosely mixed with, bonded to, or impregnated
in the members 8a¢. In addition, the invention
contemplates locating a cake 24 of polishing or
coloring compound, as in the hopper IT or else-
where, so that the members 8a¢ will strike the
cake 24 with sufficient force to replenish their
supply of the compound containing the particles
8b before being returned to the feed hopper 13
and again discharged by the wheels 4 and 5
against the workpiece §6. It also is preferable
where the members 8¢ are formed of cloth to cut
the members on the bias so that the threads are
angularly disposed relative to the edges. Such
an arrangement has been found to minimize un-
raveling,

While the present invention has been more or
less specifically illustrated and described it
should be understood that various changes may
be resorted to within the scope of the appended
claims, and that the materials, components and
methods may be modified as varying conditions
or finishes may demand.

Having thus described the invention, I claim:

1. The method of polishing g surface of an ar-
ticle which comprises throwing at the surface of

the article polishing abrasive particles and a di--

rected stream of larger planate members having
a large top surface to edge surface area and
wherein the large members slide over the surface
while pressing the particles thereagainst to ef-
fect a cutting action thereon,

2. The method of polishing described in claim
1 and wherein said larger members are soft and
flexible.
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3. The method of polishing described ih claim
1 wherein said polishing particles and said mem-
bers are thrown together in a directed stream at
the surface of the article. .

4. The method of polishing & surface of an
article which comprises throwing abrasive par-
ticles having minute weight at the surface of the
article at a velocity at which the individual par-
ticles would tend to be deflected by and to bounce
from said surface and simultaneously throwing
admixed flexible planate sheet members which
have many times greater weight and have a high
top surface area to side surface area ratio and
which cling to and slide over said surface while
pressing said particles against the surface.

8. The method of polishing described in claim
4 and wherein the particles are carried by said
members. .

6. The method of polishing described in claim
5 and wherein the material consisting of said par-
ticles and said members is collected and re-
thrown at said surface and the supply of par-
ticles carried by said members are replenished
between successive throwings.

7. The method described in claim 5 wherein
the particles are replenished by impact of the
stream of said members with a supply of said
particles.

8. The method of polishing a surface of an
article which cousists in mechanically propelling
a batch of material containing polishing parti~
cles and larger planate flexible members having
large top surface to edge surface area in a di-
rected stream at high speed against said sur-
face.

9. Finishing material consisting of a batch
of generally like flexible planate sheet members
each of length and width many times greater than
thickness anhd of finishing particles and wherein
the length and width of the flexible planate shee$
members are each many times the thickness of
the members and the finishing particles are of
a substantially uniform degree of fineness.

10. Polishing material as described in claim 9
and wherein the finishing particles are substan-
tially uniformly distributed over and bonded to
the surface area and side edges of the flexible
planate members.

JOHN F. HARPER.
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