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This invention relates to the art of grinding, 
Sanding, polishing and buffing in which rotating 
wheels or drums are used to carry and support 
bands or sleeves of paper, cloth-or combina 
tions Of these-and other materials, to the Outer 
surface of which abrasive or polishing materials 
are applied. In particular, the invention relates 
to such devices wherein the peripheral portion of 
the supporting element for the band or sleeve is 
composed of rubber or rubber-like substance to 
permit expansion of the rubber or rubber-like 
substance under the action of centrifugal force 
during service to thereby retain the abrading 
or polishing band in place under working condi 
tions, and without adhesive connection of the 
band with the Support; the invention is therefore 
of the type disclosed in the patent granted to 
me November 12, 1940, No. 2,221,173, the present 
invention being designed as an improvement upon 
the disclosure of the patent. 

In the previous art the band-retaining effect 
has been obtained by using Solid, soft rubber in 
the rim of the drum, the core of which is Com 
posed of Some relatively inelastic substance, or 
by employing sponge rubber in the rim or periph 
eral portion of such drums-these are referred 
to in the disclosure of my prior patent. When 
solid rubber is used for this purpose it is difficult 
to obtain the necessary expansion unless the speed 
of rotation is greater than that usually employed 
for abrasive Wheels and drums of COrresponding 
diameters; it is also difficult, when using Solid 
rubber rims, to obtain sufficient compressibility or 
cushioning effects needed to obtain the best results 
in certain operations. Although almost any de 
sirable degree of compressibility and the necessary 
tendency to expand against the abrasive sleeve 
may be obtained by employing various qualities 
and thicknesses of Sponge rubber in the rims of 
such wheels, similar results were not produced 
and controlled-under previous art practice-by 
employing Solid Or dense-aS Opposed to Sponge 
or cellular-rubber. 
The present invention therefore has for its 

objects the production of a Sanding or polishing 
drum, the rim of which is composed of solid or 
dense rubber or rubber-like substance, and in 
which the drum presents most if not all of the 
advantageous effects present in drums of the 
sponge rubber type; for instance, there is an in 
creased tendency at working speeds to expand by 
centrifugal force, as compared with the previous 
art activities of the solid or dense rim type; in 
addition, the compressibility of the working face 
may be increased and the degree of compressi 
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bility controlled. In the latter respect, superior 
results Over the Sponge rubber type, may be ob 
tainable in certain cases, owing to the fact that 
in the present invention the cellular structure 
is along predetermined, and therefore controllable 
lines, as compared with the more or less irregul 
lar cellular formations found in sponge rubber. 

In addition, the result is produced under rela 
tively low-cost conditions. For instance, any 
attempt to produce a composite drum effect-a. 
solid rim and a Sponge rubber backing-would 
require Special forms of expensive production, and 
with uncertain results; the present structure is 
unitary and can be readily produced and molded. 
This is of especial advantage in making possible 
the production of drums of different character 
istics-different thicknesses of rims, for instance, 
and which affect compressibility; it is advan 
tageous to provide individual forms of drums for 
particular services, and the difference in cost in 
providing the needed forms would be very sub 
stantial. 
To these and other ends, the nature of which 

will be more readily understood as the invention 
is hereinafter disclosed, said invention consists in 
the improved constructions and combinations of 
parts hereinafter more particularly described, ill 
lustrated in the accompanying drawing, and more 
particularly pointed Out in the appended claims. 
In the accompanying drawing, in which similar 

reference characters indicate similar parts in each 
of the VieWS, 

Figure 1 is a side elevation, with parts broken 
away, showing one form of the present invention. 

Figure 2 is a vertical cross-section taken on 
line 2-2 of Figure 1. 

Figure 3 is a fragmentary view of a portion of 
a modified form of Supporting body. 

Figure 4 is a similar view of another form, 
Figures 5, 6 and are similar views of other 

modifications. 
The wheel or drum disclosed herein is shown 

as comprising, in general, a hub having an 
axial opening a to receive the arbor (not shown) 
on which the Wheel or drum is mounted for serv 
ice, a core or body zone formed of an annular 
Zone 2 connected with the hub by web 3 
these all being illustrated as a unitary structure 
which may be considered as a hub or body zone; 
an annular rim zone 4 having its inner periphery 
secured to the annular Zone 2; and the abrading 
or polishing band or sleeve 5, the latter being of 
a well-known type, the band being endless and 
flexible and carrying an abrasive or polishing 
outer Surface. As in my prior patent, the band or 
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sleeve is not adhesively secured to the rim 4, . 
but is held in position by the expansibility of the 
rim under centrifugal force activity. 
Of these elements the rim Zone 4 forms the 

dominant feature of the present invention, al 
though, as indicated, the core or body ZOne may 
be of variable characteristic. The dominance of 
the rim Zone is due to the fact that upon its prop 
er action depends both the expansibility of the 
drum for retaining the band or sleeve in posi 
tion and the compressibility characteristic of the 
drum during Service. Because of the seeming 
conflict presented by these terms, a brief ex 
planation is given: 
As is apparent, a rotating body will develop 

centrifugal force values, dependent upon speed of 
rotation; if the body is of Solid metal, the effect 
of these values may be of no inportance unless 
the speed becomes SO high as to cause the body 
to burst into fragments. Wherein, however, the 
body has elasticity and extensibility, as with rub 
ber or a, rubber-like substance, the centrifugal 
force values can become active to expand the 
diameter of the body within certain limits, due to 
the inherent stretch possibilities of the material, 
necessary since expansion increases the length of 
the circumference of the body; the degree of ex 
pansion Will depend upon () the Speed of rotar 
tion, and (2) the characteristics of the ZOne being 
expanded, 

If the zone is of solid rubber, the speeds re 
quired to produce the desired expansion may be So 
high that the tensions developed materially re 
duce the compressibility of the drum; in other 
words, the yieldability of the drum under pres 
sure on the working Surface of the band Cr sleeve, 
may become almost negligible, thus reducing the 
field within which the drum may be used; in addi 
tion the speeds required may exceed those best 
suited for producing the abrading or polishing 
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rality of series as in Figures 3 and 4, the openings 
of a Series being generally symmetrical to the 
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action desired. This is due to the fact that the 
stretch must be both radial and circumferential; 
the circumferential expansion required inay be 
made Small by the use of a ciOSely-fitted band or 
sleeve, but the compressibility is limited, since the 
pressure is then exerted inward in opposition to 
the normal centrifugal force action, thus tend 
ing to make the rim more dense at the point of 
pressure application, thus resisting the yielding 
that is desired. 
While many of these difficulties are overcome 

by the use of sponge rubber, as indicated by the 
disclosure of my prior patent, the inherent low 
strength value of this type of rubber tends to 
reduce the field of service to which the drum 
can be applied. This can be understood from 
the fact that while the interstitial formation 
is of advantage in securing compressibility, the 
extension of this to the actual periphery can pro 
vide non-uniformity in expansion results as well 
as disintegration, to overcome which a marginal 
zone is cast on the body or a band cemented 
therein, thus setting up the characteristics of a 
composite rim structure with its increased cost of 
production as well as a marginal structure of 
small radial depth, a condition which can restrict 
the field of service of the drum. 

In the present invention, the rim Zone is formed 
unitary, with the interstitial effects produced 
through the use of openings which extend from 
side to side of the drum and are generally of uni 
form dimensions from end to end of the open 
ing. These openings are arranged in annular 
series, and may be presented as a single annular 
series, as in Figures 1, 2, and 5 to 7, or as a plu 
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axis of rotation, and preferably equally-spaced. 
The openings may be of any desired contour, 
dimension and arrangement, as indicated in the 
drawing. 
For instance, in Figures 1 and 2, the openings 

indicated at 6-are a single annular series of 
large circular spaced-apart openings, located 
closer to the inner periphery of the rim than to 
the Outer periphery, thus providing an outer 
marginal Zone of material width. This permits 
ready compressibility of the rim so that the band 
5 can be readily positioned even though its size 

closely approaches the dimensions of the outer 
periphery of the rim; hence, the circular expan 
Sion required in service is not large and can be 
provided without the use of undue speeds, the 
material between the openings permitting the 
neceSSary radial adjustment to compensate. Ob 
viously, the plurality of openings permit com 
pressibility in service, since the actual resistance 
then is found in the minor width of the outer 
imperforate ZOne which will permit reasonable 
compression. 

In Figure 3, the openings 6a are shown as 
arranged in three annular Series of circular open. 
ings, with the openings of a Series preferably 
equally-Spaced, and with the openings of one 
Series preferably staggered with respect to those 
of the adjacent series, and with the openings of 
an inner series of Smaller dimensions than those 
of the succeeding outer series. This form pro 
vides an intermediate cellular form which assures 
ready compressibility and yet provides for the 
compensating expansibility in Service. 
The Figure 4 form shows the use of two annu 

lar series of openings 6b, with the contour of 
each opening of the angular type-five sides are 
shown; this provides for the intermediate com 
pressible Zone which compensates for expansibility 
in Service. 

in Figures 5 to 7 the openings Sc are shown 
as in a single annular Series of angular-contour 
openings which are equally Spaced. The Open 
ings are shown as of similar dimensions in each 
of these views, the latter being designed more 
particularly to indicate the ability to provide for 
Outer margins of different radial depths, and 
therefore of different degrees of compressibility 
in Service, it being apparent that the form of Fig 
ure 7 is of less resistance to Compression than 
Figure 6, with the latter less resistant than Fig 
ure 5; however, all of the forms provide for com 
pressibility due to the presence of the intermedi 
ate zone, with the material between the open 
ings compensatory during expansion. As is ap 
parent, the Figure 5 form will produce greater 
reaction to the centrifugal force action due to the 
greater thickness of the Outer marginal Zone and 
therefore of greater weight subject to the maxi 
mum centrifugal effect. As a result, it is possi 
ble, with drums of these three types, to meet the 
conditions of service in a number of fields of Serv 
ice even when the fields actually require varying 
degrees of resistance to compressibility in action, 
and yet permit of proper action. 
As is apparent, and due to the fact that the rim 

zone is formed of rubber or of rubber-like Sub 
stance, the rim zone has elastic characteristics 
even though it may be considered as dense when 
compared with sponge rubber. Consequently, the 
outer marginal portion of the ZOne-which is at 
least equal in radial width to that of the inner 
marginal portion of the zone-has the necessary 
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strength, circumferentially to properly support 
the band or sleeve; but, due to the elasticity char 
acteristic, the marginal portion is capable of be 
ing stretched in the angular direction. Hence, 
drum rotation produced under centrifugal force 
action will cause such outer marginal portion 
to expand sufficiently to provide the desired trac 
tion of the band or sleeve with the drum, doing 
this without affecting the drum itself, since the 
material which connects the inner and Outer 
marginal portions-and which forms the walls of 
the openings-has this same elasticity character 
istic and can therefore supply the material which 
may be needed to compensate for the expansi 
bility and without materially affecting such 
strength of the outer marginal portion. 

Obviously, each of the forms permits such com 
pressibility in service as may be needed. For in 
stance, the rim zone can be readily compressed 
to permit of the positioning of the band or sleeve, 
even though the latter may be but a shade larger 
than the normal periphery-or if the band or 
sleeve be arcuate in cross-section instead of 
planar as shown. Again, when in service, the 
Outer marginal ZOne will readily yield under in 
Ward pressure of the work, thus making it possi 
ble to provide the desired abrading or polishing 
action even where the work is non-planar in 
type; this is permitted due to the compressibility 
of the rim ZOne as provided by the openings. 
As is apparent, the Specific shapes, dimensions 

and arrangement of the openings, as shown, are 
illustrative, since these may be varied to meet 
particular types of service. Due to the manne 
in which the rim Zone is produced, the variations 
are provided by Variations of the mold and these 
cal be provided to meet any desired condition; 
hence, it is possible to develop a drum for a spe 
cific need if the user's equipment is found un, 
Suitable for the particular Service. Normally, the 
equipment Will comprise a plurality of drums 
differing from each other-the different forms 
shown in Figures 5 to , for instance--and which 
will meet the conditions of 8, number of fields of 

- Service. 
Eroii the above description and explanation 

it will be see that within the Scope of theirVen 
£ica i. 8, grinding or polishing drug?, the in of 
which is composed of derase or solid rubber, 
means have been obtained by which abrasive 
sleeves may be retained in place by centrifugal 
force operating thereon more readily and at slow 
er speeds than in the previous art. The tendency 
to expand at working speeds may be controlled 
by varying the thickness of the rubber in the 
outer portion of the rim and by reducing the 
anout of rubber which connects the outer and 
the inner portions of the rinn by the use of evenly 
spaced apertures or cavities therein. The chara 
acter of the cushioning effect may be varied by 
varying the thickness of the Outer portion of the 
rin, by varying the thickness of the middle pore 
tion of the rim and by varying the size and nume 
ber of the holes or cavities in the middle portion 
of the rim. All of the above factors may be varied 
by employing rubber or rubber-like substances of 
varying degrees of weight, hardness and distensi 
bility, 
While I have herein shown and described my 

present invention and indicated a number of 
ways in which it may be carried into effect, it will 
be readily understood that changes or modifica 
tions therein may be found desirable or essen 
tial in meeting the exigencies of service or the 
particular desires of a user, and I therefore re 
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serve the right to make any and all such changes 
OF modifications as may be found desirable or 
essential, insofar as the same may fall within 
the spirit and scope of the invention as expressed 
in the accompanying claims, when broadly con 
strued. 
What is claimed as new, is: 
1. In abrading tools for abrading or polishing 

Service, wherein the tool includes a service band 
Or sleeve carried by a rotatable drum and held 
to position on the drum by centrifugal force ac 
tion effective on the drum during service, the 
drum of said tool including an annular rim zone 
formed of rubber or rubber-like substance, said 
rim Zone being carried by and secured to a hub 
or body zone and containing at least one series 
of spaced-apart openings each of which extends 
from side to side of the rim and with the open 
ings spaced from the inner and outer peripheries 
of the rim zone, each opening being of generally 
similar cross-sectional dimensions from end to 
end of the opening, the openings of a series hav 
ing generally similar distance relation to the 
drum axis to thereby secure band-securing ex 
pansion of the rim zone and compressibility of 
the tool during service, 

2. A tool as in claim 1 characterized in that 
the openings of the rim zone form a single annu 
lar series with the openings uniformly-spaced 
relative to each other and symmetrically-dis 
posed relative to the drum axis, 

3. A tool as in claim characterized in that 
the openings of the rim Zone are arranged in a 
plurality of annular series, with the openings of a 
Series unifornly spaced relative to each other and 
symmetrically-disposed relative to the drum axis, 
the several series being spaced apart and arranged 
in substantially concentric relationship. 

4. A tool as in claim characterized in that 
40 the openings of the rim Zone are arranged in 
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2, plurality of annular series, with the openings 
of a series Lniformly spaced relative to each other 
&nd Syria retrically-disposed relative to the drum 
a3is, the several series being spaced apart and 
2."ranged in substantially concentric relationship, 
with the openings of one series staggered rel 
ative to those of an adjacent series on radii of 
the dia. 

5. A too as is claim characterized in theat, 
the openings of the rim zone are arranged in 
& plurality of 82nular series, with the openings 
of a series unifornly spaced relative to each other 
and symmetrically-disposed relative to the druyn 
axis, the several series being spaced apart an 
arranged in substantially concentric relationship, 
the cross-sectional dimensions of the openings of 
one series differing from those of an adjacent, 
Series. 

6. A tool as in claim characterized in that 
the openings are circular in contour. 

. A tool as in claim 3 characterized in that 
the contour wall of each Opening includes an 82 
gular configuration. 

8. A tool as in claim characterized in that 
the spacing of the openings from the outer ges 
riphery of the rim Zone is at least equal to the 
spacing of openings from the inner periphery 
of the 20ne. 

9. A tool as in claim characterized in that 
the spacing of the openings from the Outer pe 
riphery of the rim zone is greater than that of 
the spacing of openings from the inner periphery 
of the Zone. 

10. A rotary tool upon which abrasive sleeves 
may be mounted, comprising a hub mountable 
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On 8, shaft; a core of relatively dense, firm nate 
rial having a cylindrical, peripheral face fastened 
to said hub; and a rin composed of relatively 
flexible, distensible, compressible rubber or rub 
ber-like substance secured thereon, said rim being 
composed of a peripheral solid portion in the 
form of an annulus continuous with and attached 

to an underlying portion connecting said annulus 
with the core or body of the wheel, said under 
lying portion having evenly Spaced holes, cavities 
or apertures, these holes, cavities or apertures 
rendering said rim more easily extensible and 
compressible. 

ROBERT S. GUTSE, 


