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18 Claims.

This invention relates to abrasive sleeves and
the method of forming the same which are pri-
marily adaptable for use in machines for sur-

v facing and polishing relatively thin and flexible
5 ;xii?terials, such as sheets of stainless steel and the

e

In metal sheets, such as those of stainless steel
Monel metal, copper, brass, nickel, etc., varying
degrees of surface finish are required depending

10 upon the intended use of the sheets. To remove
" the so-called open surfaces and other surface

defects usually found in rolled metal sheets, par-

ticularly those which are relatively wide, and to
obtain & fundamental surface condition as well
as the desired surface finish, it has heretofore
been necessary to subject the sheets to repeafed
abrading operations. These operatlons include
roughing, intermediate and finishing steps. The
roughing is accomplished by repeatedly subject-
ing the sheets to the action of a rotating wheel
or roll provided with coarse abrasive grains which
make rather deep scratches on the work so as to
remove sufficient metal to obliterate the surface
defects.
finishing steps, the metal between the coarse
28 scratches in the surface is removed until the

. scratches themselves are fio longer visible.

In the past, these abrading operations have
been performed either by flexible belts or by
flexible wheels which are made of disks of muslin
or the like pressed together on rotatable shaft
The peripheries of these belts and wheels are
coated with glue and abrasive grains which break
into small segments during the abrading action
and thus gives effect to the flexible character of
the wheel or belt. The sheets are.presented to
the flexible wheels or belts in various mechanical
ways, depending upon the equipment used and
three or four wheels or belts each coated with a
different grain size is necessary in the roughing,
intermediate and finishing operations and the
sheets must ke passed back and forth in contact
with each of them many times.

A high degree of skill is required to “set up”

45 these wheels or belts and to maintain them in

. proper- condition. for efficient work. Varying

weather conditions, such as either high or low

- humidity, seriously affect their emciency and
shorten their work life.

g0 Even though it is highly desirable to provide
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metal sheets with a more or less coarsely ground .

or “toothed” surface in order to promote the ad-
hesion thereto of coatings, such as zinc, vitreous
enamel, lacquer, paint, etc., the high cost of doing

55 this work by flexible wheels and belts has pre-

-In the subsequent intermediate and

(CL 51—278)

vented finishing sheets in this manner to any
considerable extent.-

The present invention has for 1ts principal oh-
ject the production of an abrasive sleeve capable
of imparting to metal sheets a fundamental sur- K]
face condition in o single pass.

Another object of the invention is to provide
improved means for connecting the abrasive
sleeve to a rotatable drum.

A primary feature of the invention consists in 10
forming an abrasive sleeve by spirally winding
‘a strip of abrasive material around a tapered
mandrel to form a sleeve having a tapered outer
surface and in subsequently medifying the

. sleeve to provide it with a cylindrical outer. 18
surface.

Another feature of the invention consists m
forming the abrasive sleeve by spirally winding
a wire around a mandrel with spaces between
each convolution of the wire and in subsequently ¢
winding a strip of abrasive material around the
mandrel 50 as to cover the wire and fill the spaces
between the convelutions thereof.

- Another feafure of the invention consists in
forming an abrasive sleeve by spirally winding a o5
strip of rubber bonded abrasive material around
a mandrel with the edges of each ‘convolution of
the strip in abutting relation and in subsequently

_vulcanizing the material.

Another feature of the invertion consists in 30
providing a substantially rigid abrasive sleeve
having 'a continuous outer surface and an inner
surface adapted to have engagement with a driv-
ing drum. .

LA further feature of the invention consists in gp
prov1d1ng an abrasive sleeve with a tapered inner
surface and a oylindrical outer surface. e

A still further feature of the invention consists -
in providing an abrasive sleeve with a continuous
outer surface consisting of abrasive grains bonded 4¢
in rubber and with an inner surface including
g circumferentially extending metallic reinforce-

. ment.

Another feature of the invention consists in
providing an abrasive sleeve with a tapered inner 45

suriace for encircling a rotatable drum having
a tapered periphery and in associating therewith
means for maintaining the inner surface of the
sleeve in frictional engagement with the periph-
ery of the drum.

Other features of the invention, residing in ad-
vantageous forms, combinations and relations
of parts, will hereinafter appear and be pointed

- out in the claims.

In the drawings,
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Figure 1 mustrates the abrasive sleeve in the

. process of being formed.

- interlocks with the wire after being compressed
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Figure 2 is an enlarged detail sectional view
taken on line 2—2 of Figure 1.

Figure 3 is & view similar to Figure 2, illus-
trating the manner in which the abrasive material

and vulcanized.

PFigure 4 is a side elevational view of the com-
pleted sleeve on the forming mandrel, the dotted
lines indicating the outline of the sleeve prior to
being trimmed.

Figure 5 is a transverse sectional view of the
strip of rubber honded abrasive material.

Figure 6 is s transverse sectional view of the
wire reinforcement.

Figure 7 is a longitudinal sectional view of the
completed abrasive sleeve. :

Figure 8 is a side elevational view of the polish—
ing and work supporting rolls of a polishing ma-~
chine illustrating the manner of mounting the
abrasive sleeve on the polishing roll.

Referring more particularly to the drawings, {0
indicates the comparatively rigid abrasive sleeve
which is formed by first helically winding a wire
i1 about a mandrel 12 so that the convolutions
thereof are spaced from each other and then heli-
cally winding a strip of rubber bonded abrasive
material about the mandrel with its convolutions
in abutting engagement. The wire (1 is prefer-
ably of generally rectangular shape in cross sec-

tion having its outer corners rounded and pro- -

vided with longitudinally extending slots. or re-
cesses f4 in its side faces. Before being wound

around the mandrel which, for a purpose as will

hereinafter appear, has a tapered periphery, the
wire is securely fastened as indicated at 15 to the
mandrel adjacent one end thereof. It is then
spirally wound about the mandrel in such manner
that the convolutions thereof will be spaced apart
a distance equal to the width of the abrasive strip
minus the width of the wire and secured to the

" mandrel adjacent its opposite end, as indicated

45

50

at I6.

‘The rubber bonded abrasive material is prefer-
ably made by compounding pure gum stock with_
sulphur and the usual commercial accelerators”
and mixmg the compound with abrasive grains of
a size depending upon the character of finish de-
sired on s rubber mill whose rolls turn at different
rates of speed. The sheeted material is folded

‘and refolded as the abrasive grains are added

. and it is repeatedly passed through the rolls until

55

the rubber bond and grains form as homogeneous
a body as possible. While the sheeted material

- is still in'a plastic condition from the heat gener-
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ated in mixing, it is cut into narrow strips and
fed into the hopper of a machine commonly
known in the rubber industry as a “tube mill”.
Such machines are used for forming rubber stock
into tubes and solid shapes before vulcanizing
and they are provided with a cylinder having a

die at one end behind which a screw operates for

extruding the rubber stock in a continuous strip.

To impart to the abrasive strip 18 a configura-
tion such that, when it is spirally wound about
the mandrel upon which the wire {1 has been
previously wound, it will extend into the spaces
between the convolutions of the wire and its side
edges will be in abutting relation, the tube mill is
provided with a die for forming the strip with op-
positely disposed recesses 17 generally conforming
to the outline of adjacent portions of the wire.

Atter the abrasive strip has been wound around

the mandrel and its ends secured in any suitable

2,106,186
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manner, the sleeve thus formed, while still on the
mandrel, is wrapped tightly with wet fabric and
it is then vulcanized. Not only do the convolu-
tions of .the abrasive strip unite to form & uni-
tary sleeve during .vulcanization, but the fabric

wrapping contracts and subjects the rubber -

bonded material to pressure sufficient to force
portions thereof adjacent the wire into the
recesses 14 in the sides of the latter. .

As the periphery of the mandrel 2 is tapered,
the inner and outer surfaces of the sleeve will
have a corresponding taper but, before the sleeve
is removed from the mandrel, it is trimmed, as in-
dicated in Figure 4, in any suitable manner, so
that its ends will be at right angles to the axis

"~ of the mandrel and its outer surface will be of

cylindrical form. Thus it will be perceived that
an abrasive sleeve is produced having a cylindri-
cal outer surface and a tapered inner surface, the
latter being formed in part by a helical wire
which is keyed and bondéd to the abrasive mate-
rial.

By providing the sleeve with a tapered inner
surface, a driving connection between the sleeve
and the rotating drum (8 may be effected by fric-
tion and the unsatisfactory clamping means here-
tofore employed for securing an abrading sleeve
to a rotating drum.may be entirely eliminated,
as well as keys, feathers and the like. For this

purpose, the periphery of the drum 18 is formed-.

with a taper of the same order as the inside taper
of the sleeve and, while any suitable means may

" be employed for exerting a force on the sleeve in

a direction parallel with its axis so as to main-
tain it in frictional engagement with the drum, it
is preferred to employ two ring-like members 19
and 20 which are mounted on the smaller end of
the drum. The ring-like member 19 is remov-
ably fastened to the drum by set screws 21, while
the ring-like member 20 is movable axially there-
of; and interposed between the two are a plurality
of coil springs 22 which cause ring 20 to exert a
pressure on the sleeve sufficient to hold the inner
surface thereof in intimate contact with the outer
surface of the drum. The force exerted on the
sleeve by its engagement with the work tending
to rotate it relatively to the drum is less than that
required to overcome the friction between the two
members when they are maintained in intimate
contact by the retaining ring 20.

It will be appreciated that, since the convolu-
tions of the wire are supported laterally by the
abrasive material between them, the wire effec-
tively resists radial forces acting on the sleeve
induced by wedging it on the drum which might
possibly be of a magnitude sufficient to rupture
the abrasive material. The helical wire which is
in engagement with the driving drum serves,
therefore, as an effective reinforcement for the
rubber bonded abrasive material. Although the
sleeve 1s comparatively rigid, it is probable, espe-
cially when considerable time elapses between the
time it is made and the time it is used, that it
might get somewhat out of round. However, the
construction of the sleeve is such that it may be
easily reshaped to cause its inner surface to again

~assume true conical form so as to intimately con-

tact the periphery of the driving drum by merely
heating it in hot water to soften the bonded abra-
swe material.

~ What T claim is:
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1. The method of forming an abrasive sleeve '

consisting of spirally winding a strip of abrasive
material around a tapered mandrel to form a

“sleeve having a tapered outer surface, and subse-
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' quently modi!ylng the sleeve to provide it with

& cylindrical outer surface.

2. The method of forming-an sbrasive sleeve
consisting of spirally winding a strip of abrasive
material about & tapered mandrel to form a
sleeve having tapered inner and outer surfaces,
and subsequently trimming the outer surface of
the sleeve o cylindrical form.

3. The method of forming an abrasive sleeve
consisting of spirally winding a wire around a
mandrel with spaces between each convolution
of the wire, and subsequenily winding a strip
of abrasive material arocund the mandrel so as to
cover. the wire and fill the spaces between the
convolutions thereof. -

4. The method of forming an abrasive sleeve
consisting of spirally winding & wire around a
mandrel with spaces between each convolution
of the wire, ahd subsequently covering the wire
and filling {he spaces between the convolutiohs
thereof by spirally winding a strip of abrasive
material around thz mandrel with portions of
the side edges of each convolution of the strip
in shutiing relation.

5. The method of forming an abrasive sleeve
consisting of winding a wire having recessed side
edges sround 8 mandrel to form a helix with
spaces between the convolutions thereof, subse-
quently covering the wire and filling the spaces
between said convoluiions by spirally winding a
strip of asbrasive material arcund the mandrel,
and then compressing the abrasive material to
force porfions thereof Into the recessed side
edges of the wire.

8. The method of forming an abrasive sleeve
consisting of spirally winding a strip of rubber
bonded abrasive material around a mandrel with
the edges of each comvolution of the strip in

" sbutting relation, and subsequently vulcanizmg

43

said material.
7. The method of forming an sbrasive sleeve

consisting of spirally winding & wire around a
mandrel to form a helix with spaces between the

convolutions thereof, subsequently winding a
strip of rubber bonded abrasive material around
the mandrel so as to cover the wire and fill the
spaces betwesen the convolutions thersof, and

 then’ vulcanizing said material.
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8. The method of forming an abrasive slesve
consisting of spirally winding a wire around g
meandre]l to form a helix with spaces between the
convolutions thereof, subsequently covering the
wire and filling the spaces between the convolu-
tions thereof by spirally winding a strip of rub-
ver bondéd abrasive materisl around the man-
drel, and then vuleanizing the material under
pressure.

8, The method of forming an asbrasive sieeve
consisting of spirally winding a wire around a
mandrel to form & helix with spaces between
the convolutions thereof, subsequently covering
the wire by spirally winding about the mandrel

& strip of rubbker bonded abrasive material pro-

vided with portions extending into the spaces
between the convolutions of the wire, and then
simuitanecusly heating and compressing the
ebrasive material to cause the porticns thereof
adjoining the wire to conform to the contour of
the latter.

10. The method of forming an abrasive sleeve
consisting of spirelly winding a wire around &
tapered mandrel to form & helix with spaces be-
tween the convelutions thereof, subsequently
spirally winding around the mandrel a strip of
rubber bonded abrasive material to form & ta.-

pered sleeve covering the wire and filling the .
spaces between the convolutions thereof, and
then grinding the outer surface of the sleeve to
cylindrical form. ,

11, An abrasive sleeve adapted to enclrcle a8 8
rotatable drum of a polishing machine, said
sleeve having a continuous outer surface con-
sisting of abrasive grains bonded in rubber and’
having an inner surface Including a circumfer-
entislly extending metalllc reinforcement of 10
spiral form.

12. An sbrasive sleeve adapied to encircle a
rotatable drum of & polishing machine, sald

. sleeve having a continuous outer surface consist-

ing of abrasive grains bonded in rubber and hay- 15
ing a tepered inner surface formed in part by

_abresive grains bonded in rubber and in part

by & spirally wound circumferentially extending
metallic reinforcement.

13, An abrasive sieeve adspied to encircle a 20
rotateble drum of s polishing machine, sald
sleeve having a continuous outer surface consist-
ing of abrasive grains bonded in fubber and hav-

‘ing an inner surface including a spirally wound.
wire adapted to frictionally erigage the periph- 25 .

ery of said drum.

14. An sbrasive sleeve adapted to encircle 8
rotatable drum of a polishing machine, said
sleeve consisting of abrasive grains bonded in
rubber and having a continuous outer surface, 8.
and & helically wound wire having spaced con-
volutions embedded-in the i'mer surface of the
sleeve.

15. In combination in s polishing machine, &
rotatable drum havinz s straight tapered pe- &8
riphery, an sbrasive sleeve encircling sald drum
provided with a smooth inner surface formed in
part by portions of said sleeve and in part by
metal segments -partially embedded In sald
sleeve, sald surface having & taper of substen- €0
tially the same order as the taper of the drum,
and means for malntaining the inner surface of
the sleeve in frictional engagement with the pe-
riphery of the drum. - '

16. In combination in & polishing machine, 48
rotatable drum having a tapered periphery, an
abrasive sleeve encircling saild drum provided
with an inner surface formed in part by portions
of sald sleeve and in part by metal segments par-
tislly embedded in sald sleeve, said surface hay- §0
ing & taper of substantially the same order as '
the taper of the drum, and & collar encircling -
sald drum and movable axially thereof for main- -
taining the inner surface of the sleeve in fric- :
tional engagement with the periphery of the §5
drum. i

17. In combinstion in a-polishing machine, &
rotatable drum having & tapered periphery, an

- pbrasive sleeve encircling sgid drum provided

with an inner surface having & taper of substan- 80 -
tially the same order as the taper of the drum,
and spring means carried by the drum for con-

" stantly urging said sleeve in a direction to main-

tain the inner suiface thereof in frictional en-
gagement with the drum. 85
18, An gbrasivé sleeve comprising abrasive
grains in a bonding material adapted to encircle .
and frictionally engage the rotatable drum of a
polishing machine, said sleeve having & tapered

“inner surface formed in part by portions of sald 70 i

sleeve and in part by metal segments partielly -
embedded in said sleeve, sald sleeve belng re-
movable from sald drum without destructive ef-

fort.
DAVID E, MULHOLLAND. 8




