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This inveniion relates to the art of polishing or surfacs
finishing and it relates more particularly to a method
and means for polishing the surfaces of metal and the
tike materials in a low cost, continuous, mass producticn
process.

Surface treatment to produce a polish has, to the pres-
ent, been achieved in a number of ways. Other than
hand rubbing or buffing, a polished surface can be secured
mechanically by the use of a tumbling barrel wherein a
plurality of the pieces of the work to be polished are
tossed about in combination with a buffing or polishing
agent. The tumbling process for polishing constitutes z
batch operation wherein the number and size of products
to be finished are quite limited. The tumbling process is
not available for use in a continuous operation or for
the treatment of relatively large or endless surfaces, or
for parts subject to damage by impact of the parts tumbling
upon themselves.

Another process, eniployed commercially, makes use
of a buffing wheel which is brought into surface contact
with the work to provide a buffing action which, in com-
binaticn with 2 butfing agemt or polish, produces a desired
surface finish on the work. The buffing wheel is appli-
cable to large pieces of work or endless surfaces as dis-
tinguished from small pleces of work which are more
easily processed in a tumbling barrel.  Unlike a tumbling
barrel, however, the buffing whes! process can be adapted
to individual or continucus operations but like thz tum-
bling barrel, it requires considerzble atteniion and the
equipment is subject to considerable wear or deterioration,
In addition, it is a relaiively slow and costly process.

It is an object of this invention to provide a method
and means for adapting the concepis of a blast for pro-
ducing a polish on the surfaces of work, and it is z related
object to provide a polishing means which relies on ele-
ments being thrown at high velocity onto the surfaces of
work which is independent of the size or shape of the
work: which is flexible in operation either on a batch or
continuous process; which is capadle of operation at low
cost and at high spezd o provide an inexpansive or eco-
nomical polishing process; which makes use of readily
available equipment and materials; and which is capable
of continuous use on endless strips of metal to provide a
low cost mass produciion polishing process of the type
which is not now available to the art.

These and other objects and advantages of this inven-
tion will hercinafter appear and, for purposes of :llus-
tration, but not of Timitation, embodiments of the inven-
tion are shown in the accompanying drawings in which—

FIG. 1 is a schematic elevational view of the elements
employad in the practice of this invention;

FIG. 2 is a sectional view taken sabstantially along the
iine 2—2 of FIG. 1:

FIG. 3 is a schematic view of a modified form of
throwing means which may be employed in the practice
of this invention, and

FIG. 4 is an elevationa! view schematically showing
the medified form of the throwing wheel of FIG, 3.

To the present, widespread use has been made of blast-
ing machines for cleaning surfaces of work, such as matal
casiings, weldments, rolled steel and the like, by blasting
the surfaces of the work with suitable abrasives such as
grit, sand, shell particles, and the like matarizis. While
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sand Dblast with air or wet blast with water found use in
many applications, the greatest use in surface treatment
has been made of multiple bladed wheels which are ro-
tated at high speed for ihrowing the abrasive particles
onto the surfaces of the work, Blasting wheels of the
type referred to above are fullv described in United States
Patents Nos. 2,049,466, 2,204,633 and 2,708,814,

Such blasting processes as are represented by the use
of centrifugal blasting wheels have been employed effec-
tively to work or peen the surfzces of metal with steel
shot or grit, or to clean the surfaces of work by removal
of rust, burrs, sand, and the like, by the use of sand or
abrasive. Invariably, the surface is left with a rather
roughened or matt surface such that such centrifugal
blasting processes had been used to remove polish from
2 surface and to leave a rather dull surface finish. No
one, to the best of applicant’s knowledge, has been able
to reverse the process and make use of a blasting wheel
for surface pelishing as distinguished from surface rough-
ening.  Applicant and others associated with applicant
have devoted considerable thought and effort towards the
adaptation of the mass production process of biasting to
the problems of producing a surface polish in 2 contin-
uous operation, To the present, all such efforts have
led to failure in that the product of the biast has been
in a direction away from a surface polish.

It has now been found that the blasting technique can
be used to produce a polish on surfaces such that jt may
now be possible to adapi the low cost blasing technigues
to a polishing process under certain prescribed conditions.
In accordance with the concepts of this invention, a polish
can be secured on the suiface of work if the material
blasted onto the surface is a particulale substance which
is formed of a resilien: material and if the particuiate
subsiance emgages a surface in a manner to provide rela-
tive movement between the surface of the particle and
the surface of the work in the presence of a polishing or
bufling agent.

In the preferred practice of this invention, the partic-
ulate substance is thrown onto the surface of the work
with a combination of lincar movement in a direction
towards the work and with a spinning action such that
relative movement between the surface of the particulate
substance and the surface of the work occurs during the
time that the particulate substance is pressed against the
surface of the work upon impact and before it rebounds.
The action may have the characteristics of a wiping or a
skidding action of the particulate material over the sur-
face of the work.

As tie resilient material thrown onto the surface of the
work for polishing, use can be made of a material having
a high or low modulus of elasticity, depending upon the
work to be polished anrd the finish to be accomplished.
For example, a different modulus of elasticity might be
used for the first stage, or rough polish, than for inter-
mediate or final polish. Preferably, the medulus of
elasticity of the material would be less than 400,000
pounds per square inch. Included are such materials as
natural or synthetic rubbers and elastomers, polyethylene,
polybutylene, polyamides, pelyesters, cellulose acetate-bu-
tyrate, nitrocellufose polyvinyl acetate, pelyvinyl chloride,
vipyl chioride, vinyl acefate copolymer, and the like.
Such materials may be ent or molded or otherwise formed
to pellets of cubical, cytindrical or other polygonal shape
but it is preferred to make use of pellets which are cut or
molded 10 spherical shape. The size of the peliets is
somewhat dependent upon the dimension and shape of the
surfaces to be treated but the bigger the pellet the faster
the polishing action. For example, pellets of 1 in cross
section are more desirable than pellets of 14" where the
surface to be treated is relatively flat and large. But, the
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smaller pellets would be more desirable where sharp inter-
nal contours are present in the surface of the work., Ttis
prefarred to make use of pellets within the range of 18”7
to 27" in cross section, Pellets within the higher range of
modulus of eclasticity, or harder pellets tend to give a
faster polishing action, This is probably becanse a
greater amount of pressure of the pellets on the work
would result from a higher modulus at a given linear
speed, It should ke understood however that in some
cases it may be betier to select a lower modulus of elas-
ticity and a higher linzar velocity, To give weight and
imertia to the peliets, the pellets may be formed of a core
or cores of high specific gravity confined within a sheath
or covering of the material having the desired softness or
modulus of elasticity. For such purposes, use can be
made of cores of lead or other metal or material of higher
specific gravity than the surrounding portion.

As the bofling agent or polishing agent in contact with
the surface when engaged with the pellet, use can be made
of conventional polishing agents such as magnesium ox-
ide, alumina tripoli iron oxide (rouge), Novaculite, alu-
minum oxide, and the like in powdared or other finely di-
vided form. The particle size of the buffing arent will
have some influence on the polish since a higher potish
wilt tend to be secured with the finer particles, and a
rougher polish being secured with the larger particles.
Thus, the polishing process can be centrolled, at least in
pari by the sequence of the polishing agents used in the
process. The buffiing agent can be applied to the surface
of the work in advance of cr in combination with impact
by the pellers. For such purposes application of the pol-
ishing agent can be made by a wet or dry spray process or
by roller or drip coating ihe polishing agent onto the sur-
face with or without a suitable carrier. It can aiso be
applied to the pellets just prior to their impact with the
work by placing a pasic or cake of polishing agzat in the
rath of the pellets, disposed in such a way that the pellets
sirike such polishing agent at a small angle in Keeping
with the direction of spin.

Instead, the polishing agent may be applied onto the
surface of the pellets or otherwise incorporated onto the
surface of the pellets thrown onto the surface of the
work,  Another practice would be uniformiy to distribute
the polishing agent throughout the pellet when it is formed
so ithat the polishing agent will form a part thereof to the
extent that the polishing material will abways be exposed
on the surface for engagement with a surface of the work,
independent of the wear of the pellet and without the need
for other applications and controls. When incorporated

into the resilient or rubber-like pellets, the polishing agent ¢

may function as a filler and may be incorporated within
the amount of five to forty percent by weight of the final
product.

The preszace of liguid, such as moisture, on the surface
of the work af the area of impact Is advantageous to the
described polishing process.  Thus, it is preferred to apply
the polishing agent or powders while contained in a liquid
carrier uniformly to coat the surfacz of the work and
thus to provide liquid or moisture on the surface. In-
stead of the polishing agent, a liquid may bc separaiely
applied to the surface of the work in any desired sequence
before or concurrentlv with the impact of the pellet
thrown onto the surface of the work.

Some relative movement is securec when the pellets are
thrown at a low angle onto the surface of the work, such
for example as at an angle less than 40° with the surface
of the work and, preferably, at an angle of five to fifteen.
It has been found, however, that a subsiantiaily improved
and different action is made available by a pellet spinning
at high spsad upon sngagement with the surface of the
work. ‘Where possitle, best results are secured by a com-
bination of 2 spinning pellet thrown at a low angle onto
the surface of the work, preferably with the work being
inclined in the direction opposite the peripheral movement
of the spinning pellet so that the psliet would tend to roll
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on the surface in a direction opposite its linear move-
ment, as Jlustrated in FIGS. 1 and 3.

Various means may be employed for imparting linear
and spinning movemsats to pellets 10 thrown at high
spead onte the surface 12 of the work 14.

Ona such means, illustrated in FIGS. 1 and 2, com-
prises a conventional blasting wheet 16 formed of a pair
of spaced metal disc members 18 and 20 having a plu-
rality of blades 22 extending radially cutwardly from a
distance short of the ceater of the wheel to the periphery
with the blades preferentially being spiral in shape from
the inner end outwardly to extend in the direction of turn-
ing movement of the wheel. Thus pellets 19 fed through
the central opening 24 of the wheel onto the inner ends
of the blades will have a spinning action imparted thereto
as they roll outwardly on the surfaces of the blades in
rasponse to the centrifugal force imparted to the pellets
as the whee] is rotated rapidly about its axis. The feed
mechanism can correspond to that described in the afore-
mentionad previously issued patents for the displacement
of abrasive onto the inner ends of the blades to be thrown
from the periphery of the wieel in response to rotation of
the wheel at high speed.

While it is preferred to make use of curvilinear blades
having the curvaiure in the direction of rotational move-
ment of the wheel, a satisfactory linear and spinning mo-
tion can be imparted 1o the pellets by the use of straight
blades or blades which are curved in either direction.

While blades having a flat surface may be cmployed,
the amount of rolling or spinning action can be materially
increased and more effectively controlled if the blades
are formad with a plurality of laterally spaced apart lon-
gitudinal grooves in the surface thereof. This enables the
peliets 10 o roll outwardly along the blade on a diameter
smaller than the diameter of the pellets. as illustrated in
FIG. 2. In the illustrated modification, the rolling radius
would correspond to the pellet radius times the sine of
the half angle of the groove,

The work 14, represented as a strip of metal of sub-
stantial Iength, can be advanced comtinueusiy in a direc-
tion across the whee! and across the path of the pattern
of pellets thrown from the wheel 50 that all of the surface
of the strip aligned with the wheel will ke engaged by the
spinning pellets, The strip can be advanced across the
pattern perpendicularly to the path of the pellets but it
is preferred to arrange the strip or work at a relatively
low angle to the path of the thrown pellets which angle
apposes the spinning action of the pellets so that the pel-
lets will tend to roll up ihe strip ugon engagement.

Polishing agents or powders can be coated onto the sur-
face of the strip 14 before or during its exposure to the
pattern of the thrown pellets, Applicaiion can be made
by one or mere roller coaters or by a group of spray guns
26 arranged to extend crosswise of the strip to apply the
agent onto the surface to be engaged by the pattern of
pellets.  For purposes of lubrication and for purposes of
carrying and holding the polishing agent or powder onto
the surface of the work, the material sprayed or other-
wise applied onto the surface can be formulated of the
pelishing agent dispersed in a liguid system, such as water,
Instead, the polishing agent or powder can be sprayed
directly into the pattern of pellets thrown from the wheel
to be carried with the pellets onio the surface of the
work., Although the above is the preferred methed, the
polishing agent or powder can be introduced directly onto
the pellets before or after being thrown.

In FIGS. 3 and 4, illustration is made of another means
whereby spinning and linear movemeni can positively be
introduced into pellets thrown at high speed onto the work
surface for polishing, In the illustrated modification,
use is made of a wheel 46 mounted for rotational move-
ment at high speed about its axis 42. Cooperating with
the wheel and partially surrounding its periphery is a sta-
tionary member 4% in the form of an elongzate member
having a curvilinear portion spaced from the peripheral
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surface of a portion of the wheel by a distance to accom-
modate the pellels 15 theretatween. The surface of the
stationary member 48 facing the wheel 43 can be formed
flat but it is preferred to form circumferential grooves 50
therein, as illustrated in FIG. 2. The wheel js formed
with a cylindrical surface or with a circumfersntial sur-
face 44 having a plurality of annular grooves 46 farmed
therein.

The pellets 1§ are fed from a hopper 52 into the space
54 between the periphery of the wheel and the upper ¢nd
of the stationary member 43, The pellets enter the aligned
grooves between the wheel and member and are caused
to roll downwardly between the wheel and the member as
the wheel is rotated at a high peripheral speed about its
axis. Thus, a positive spinning action is imparted to
the pellets as the pellets travel downwardly between the
wheel and the stationary member so that when the pel-
lets are thrown from the petiphery of the whee! they
will have a high spinning action. By this means it is
possible to secure better control of the direction in which
the pellets are thrown thereby more effectively and offi-
ciently to control the pattern of peliets thrown from the
wheel. The desirable rotational movement will be im-
parted to the pellets thrown from the wheel even when
sither or both of the members are formed with flat sur-
faces but greater spinning zction will ba achieved by the
grooved stationarv members for the reasons previously
pointed out. Where abrasion forces permit, the surface
of the blades or wheels may be formed of a material hav-
ing a high cocfficient of friction to insure the rotational
movement of the pellets passing thereover. It will be ap-
parent that, since the rolling radius of the pellet is ecual
to the pellet radius times the sine of the half angle of the
groove, varions combinations of groove angles can be used
advantagcously for obtaining the desired spinning speed in
relation to the linear speed.

The work 14 is advanced linearly across the pattern of
peliets thrown from the wheel, The surface 12 can ke
previously coated with a polishing agent or powder or
such polishing agent may be applied as by the sprays 26
cnto the surface of the strip immediately in advence of or
in combination with the pattern of pellets thrown onto the
work.

It will be apparent from the foregoing that I have pro-
viced a new -and novel means for achieving a polishing
action on work and that the means described is capable of
low cost and centinuous operation for a mass production
process in the polishing of surfaces such as metal strips
and the like,

It will be understood that other means may be em-
ployed for imparting the desired linear and rotational
spinning movement to the peliets and that changes may
be made In the details of construction. arrangement and
operation without departing from the spirit of the inven-
tion, especially as defined in the fol'lowing claims.

I claim:

1. The method of polishing the surface of work com-
prising hurling onto the work spherically shaped pellcts
of a resilient material in a linear direction while positively
and simultaneously imparting a movement to the pellets
for rotational movement about their axes for engaging
the surface of the work with a linear component and
with a simultaneous spinning movement, and supplying
polishing agent to the surface of the work during engage-
ment of the pellets whereby the surface of the work is
polished.
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2. The method as claimed i claim 1 in which the
work is positioned at an zngle to the linear direction of
the pellets thrown onio the surface of the work,

3. The method as claimad in ¢laim 1 in which a polish.

ing agent is provided as a coalicg on the surface of the

work,

4. The method as claimed in clsim 1 in which the
polisking agent is applied by introducing the polishing
agent into the pattern of pellets thrown onto the surface
of the work to be carried by the pellets onto the work.

5. The method as claimed in claim 1 in which the
polishing agent is present as a component of the pellets
to be preseni on the surface brought into contact with
the work.

6. A polishing device adapted for the blast polishing
of a positioned work piece comprising a wheel mounted
for rotationa! movement, feed means for introducing pel-
Iets of a resilient maierial to the whael whereby the
meterial is centrifugally thrown in a linear direction from
the periphery thereof responsive to rotation of the wheel
at hizh speed, grooves in the surface of the wheel over
which pellets travel during rofation of the wheel and
wherein the srooves are dimensioned to receive a pe-
ripheral portion of the peilets during travel thereover to
give the pellets a movement for rotation about their axes
simultaneously with the linear component whereby the
peilets thrown from the wheel have a linear component
and a spinning component about their axes, and means
for supplying the surface of the work with a pulishing
agent in contact therewith when engaged by the pellets
thrown from the wheel

7. A polishing device as claimed in claim & in which
the wheal comprises a bladed wheel with the blades ex-
tending radially outwardly from a feed means at the
cemizr and in which the grooves are laterally spaced
apart in the surface of the blades and extend substantially
coniinuously from lhe inner end portion to the outer
end portion of the blades.

8. A polishing device as zlaimed in claim § in which
the wheel comprises a cylindiical dise shaped member
mounted for rotatioral movement at high speed and a
stationary meinber having a curvature corresponding to
the periphery of the whe=l and mounted in spaced con-
centric arrangement with a peripheral portion of the disc
wheel with the grooves circumferentially arranged in lat-
eraily spaced apart relation in at least one of the adjacent
surfaces including the wheel and the stationary member.

9. A polishing device as claimed in ciaim 8 in which
the periphery of the stationary member is formed with
the plurality of laterally spaced apart Crooves corre-
sponding to the grooves in the periphiery of the wheel.

10. A polishing device as claimed in claim 8 in which
the periphery of the wheel is formed with the plurality
of laterally spaced apari annular grooves,

11. A polishing device as claimed in clajm 8 in which
the stationary member is spaced {rom the periphery of
the disc wheel by an amount stightly less than the thick-
ness of the pellets adapted to be displaced therebetween.
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