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My present invention relates to multiple sec-
tioned polishing wheels where the disk-like sec-
tions are glued side to side and the periphery of
the wheel is given a coating of abraswe held on
by glue or the like.

In polishing wheels of this type the dlsk-hke
sections have heretofore been constructed with
their opposite . circular sides parallel toeach
other and so parallel to the main plane of the
wheel all the way across. One of the very se-
rious defects of this type of polishing wheel has
been that ordinarily these wheels left streaks
in the polished material.  These streaks appear
on the article being polished opposite the joints
between the difféerent sections of the polishing
wheel. The reason is that the joints between
the different disk-like -sections of a polishing
wheel form a line at the periphery of the wheel
which is harder than the body of the sections
themselves. - Ordinarily the sections of this class
of polishing wheels are composed of fabric -or
fibrous material which, even when the sections
are pressed together very closely, still allow the

_ fabric or fibrous mass of the different sections to
have a slight flexibility, whereas the layer of
glue between. the adjacent sections has substan-
tially no flexibility, but is so rigid that this layer
of glue or other adhesive supports the coating of
abrasive more rigidly than is the case with the
abrasive on the surface of the sections of the
polishing wheel itself.

As heretofore made these polishing wheel sec-
tions were constructed with their ‘opposite cir-
cular flat faces parallel to each other and par-
allel to the opposite sides of the polishing wheel
as a whole, and so parallel to the general plane
of the wheel. It has been recognized by those
skilled in the art that these streaks or micro-
scopic grooves or ridges formed: in the work ‘be-

ing polished were formed or .caused by the pe-

riphery of the layer of glue between the sec-
tions of the polishing wheel.
aware no suecessful means has been found to
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parallel sided sections, when . glued together,
formed a line around the periphery of the
polishing wheel, which line was harder than
the rest of the surface of the periphery. of the
wheel, which balance of the periphery was
formed by the regular buffing wheel material,
whether fabric, fibrous material or other polish-
ing wheel material.  Due .to the parallel sided
construction of the sections it is obvious that
this harder layer, represented by the zlue joint
between adjacent sections, was substantially all
in one plane and so if the material being worked
on was held for any appreciable time in one
position relative to the periphery of the polishing
wheel the part of the article being polished
would be given a minute groove or streak oppo-
site this glue-rigidified plane in the wheel. By

‘observation and long study and experimentation

I found that, by so making the polishing wheel
that this glue-rigidified zone bhetween adjacent

_sections of the polishing wheel did not travel in

the same plane but so as to have each part
thereof have a considerable sidewise or lateral
travel as the polishing wheel' was rotated, the
joint streaks would not be fortmed. As a means
of accomplishing this general resuit I have built

. bufiing wheels where at least two of the sections
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As far as I.am

satisfactorily. obviate these joint streaks in the

work being polished.

The main purpose -of this-invention‘is to pro-'

vide a polishing wheel that will-not form these
joint streaks and generally to provide a new and
improved construction -of polishing wheel and
one where the sections are. so constructed and
so shaped and :combined that these Jomt streaks
will not be formed.
* " “As already mentioned, the regular construc-
tion of these polishing wheels heretofore ‘had
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been to use parallel s1ded sectlons and ‘these 55

were 5o built as to have their opposite circular
surfaces or sides at an acute angle to each
other. and then have the desired number of reg-
ular parallel-sided sections placed between these
angle-shaped - sections, with the angle-shaped
sections arranged with their thicker portions at
diametrically opposite points on the periphery of
the ‘polishing wheel, so that a polishing wheel
would be produced that. would have its outer
sides parallel to each other, and which wheel
would run true and be in balance and yet the
glue lines from the joints of all of the sections
would, once in each rotation of the polishing
wheel, travel laterally back and forth a distance
represented by the thickness of the thicker part
of the taper-shaped sections.

-Other ‘modified forms of accomplishing the
general result of my invention will be described
in ‘the specification ‘herein and the one above
described construction is -simply illustrative of
my invention in .its now understood preferred
form but is not to be taken as limiting my inven-
tion to that precise construction.

Fig. 1 is a top or plan view of a conventional
polishing wheel formed by gluing together side-
wise a plurality of parallel-sided disk-like sec-
tions, the lines along the periphery of said pol-
ishing - wheel ‘indicating diagrammatically ' the
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invisible joints between the several sections, and
shown adjacent this plan view of a conventional
polishing wheel is an article that has been pol-
ished by such a wheel, with the lines on the face
of such article polished showing the streaks made
by the joints of the said buffing wheel.

Fig. 2 is a top or plan view of a multiple-
sectioned polishing wheel formed pursuant to
this invention with the lines appearing along the
periphery of the said polishing wheel, repre-

senting diagrammatically the invisible Jjoints

between the different sections and immediately

adjacent this buffing wheel is an article 10 that -

has been polished by this polishing wheel and
showing a plain or unstreaked face on the arti-
cle, the unstreaked character of the said face of
the article worked on being due to this polish-~

ing wheel being constructed according to my-

invention,

Fig. 3 is a top or plan view similar to Fig. 2

of a-modified form of polishing wheel embodying
this invention. )

Fig. 4 is a top or plan view of a polishing
wheel embodying this invention in a still fur-
ther modified form, the sections, both paraliel-
sided and angular in shape being relatively
thicker than the sections shown in the wheels
of Figs. 1, 2 and 3.

'~ Fig, 5 is a plan view illustrating one way of
building up for my special exterior or endward
sections a wedge-shaped or angle-shaped sec-
tion in cross section by the use of segment-
shaped pieces conveniently cut from disks or
other available pieces of cloth, which segments
of cloth are gradually and regularly reduced in
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size transversely of the chord edges of the seg-

ments.

Fig. 6 is an edge view of the tapered section
shown in Fig. 5 as seen from the near side there-
of.

Fig, 7 is an edge view similar to Fig. 6 but of
a section which tapers to be thicker at its left-
hand side rather than at its right hand side.

Fig. 8 is a similar edge view of a regular par-
allel-sided disk-like section of fabric or of fibrous
material or other polishing wheel material.

Pig. 9 is an edge view of a special tapered
section such as may be made by skiving or cut-
ting down a disk of felt or thick leather or other
homogeneous material so as to make a section
which is wedge-shaped “if viewed diametrically
across the section. :

Fig. 10 is a developed view on a slightly en-
larged scale of the periphery of the polishing
wheel shown in Fig. 4, the slanted lines extend-
ing lengthwise of said view indicating diagram-
matically the actually present but really unseen
joint lines between the sections of the wheel.

Fig. 11 is a top or plan view similar to Fig. 2
of a polishing wheel embodying a modified form
of my invention.

Referring to the drawing in a more particular
description it will be seen that Fig. 1 is a top or
plan view of a .conventicnal polishing wheel of
the general type to which this invention is par-
ticularly applicable, namely a polishing wheel
formed of a plurality of substantially similar
disk-like sections {1 formed or made with their
circular sides parallel, and having their circular
faces placed side by side and permanently se-
cured together as by a layer of glue or other ad-
hesive. These sections 11 may be formed of any
of the conventional polishing wheel materials
such as fabric, fibrous material, felt, leather or
other suitable layers of material, the sections
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shown upon Fig. 1.

when formed of fabric or layers of fibrous mate-
rial, are usually generally circular parts that
form a section and are permanently secured to-
gether by one or more rows of stitches variously
placed as desired, one common way being by
stitches which are spirally arranged. As already
suggested the layer of glue between the adjacent
sections of the wheel 12 shown in Fig. 1 are more
rigid or less flexible than the body of the sections
i1 themselves and the lines (3 shown on this
Fig. 1 are diagrammatical only because the joint

lines in a wheel of this kind are not usually

visible to the eye since the sections of the wheel
12 are so tightly compressed and the layer of glue
is so thin that the glued joints between the sec-
tions ! do not appear as visible lines, such as
But the coating of sbrasive
held on the periphery of the wheel by an adhe-
sive along these joint lines is stiffer and less flex-
ible or resilient than is the abrasive-covered face
of the sections 1 themselves, and accordingly
these joint lines, being continuous around the
periphery of the wheel, form the lines {3 which
are at spaced intervals and parallel to the ex-
terior sides of the buffing wheel {2, and operate
to form streaks 14 correspondingly placed upon
an article 16 that has been polished by the wheel
12. These streaks 14 are usually minute grooves
or upstanding ridges made in the otherwise
equally polished plain, curved or circular face
{6 of the article 5 that has been polished by
the wheel (2. But these streaks are sufficient
in size to be physically felt and especially to
clearly appear to the naked eye because the
slight surface variation that makes the streak
lines 14, reflects the light in a different way or
in a different direction than the regular surface
18, and so magnifies as it were the actual streaks
14 until they become serious disfigurations and
defects upon the surface 18 of the article 5 that
has been otherwise satisfactorily polished.

Fig. 2 is a top or plan view of a polishing wheel
T which embodies the preferred form of my in-
vention. This wheel 17 is formed to include a
plurality of disk-like parallel-sided sections as
already described with regard to the sections I{
of the wheel {2 shown in Fig. 1, and so with the
sections 18 formed of any of the desired con-
ventional polishing wheel materials such: as, for
example, whole circular pieces of cloth or circular
pieces of cloth built up of strips or pieces of cloth,
or of various forms of folded and pisced pieces of
fabric or fibrous material or even leather or felt,
with the pieces forming the sections 18 perma-
nently fastened together by through stitches in
any desired manner, the details of these stitches
or of the particular material or arrangement of
the pieces forming the sections {8 not being
material to this invention and so not further de-
scribed herein. -

The particular variation in the wheel 11 of
Fig. 2 over the wheel 12 of Fig. 1 is that this
wheel IT has two specially formed exterior or end
sections 18 and 20. These sections 19 and 20 are
wedge-shaped in diametrical cross section, or in
other words have their opposite sides arranged
or formed or made at an acute angle to each
other. In the wheels 17 the two exterior sections
19 and 29 are similar but are arranged in dia-
metrically opposite positions, that is the section
19 has its thick portion 21 at the farther portion
of the wheel and its thin portion 22 at the near
portion of the wheel, while the section 208 has its
thick portion 23 at the near sids of the wheel
and its thin portion 24 at the farther side of the
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wheel. The two large or circular sides 25 of the

section 19 and likewise the more or less large or

- circular sides 21 and 28 of the special section 20
form -an acute angle, although in Fig. 2 the inner
sides 26 of section 49 and the inner face. 28:of
section -280 are shown as having slight curves.
These curves are-due to the fact that Fig. 2 is
showing in top or plan view a thick circular disk
wherein not cnly the line represented by the in-
ner surface 26 of section 19 and the line repre-
sented by the inner surface 28 of section 20, but
all of the other joint lines 28 of the adjacent
regular parallel-sided sections 18 would slant reg-
ularly on-straight lines if this polishing wheel
were shown in diametrical section. = In: other
words the joint lines of this whole pelishing wheel
{1, as seen.in an edge view of the wheel, will
have the appearance of very light or slow screw
threading. The actual wedge-shape formation of
the sections 19 and 28 of the wheel 13 will appear
more clearly from an examination of Figs. 5 to
7 or of Fig. 9.

Fig. 5 is a plan view of one method of bulldmg
up the special wedge sections 19 and 20 of Fig. 2
and this plan view is still further explained by
an examination of Figs. 6 and 7, which are edge
views of Fig. 5 seen from its near edge. In other
words the wedge-shaped or angle-shaped. section
19 or 20 shown in Fig. 5 is built up by first plac-
ing one or more circular pieces 30 on a suitable

support with the pieces registering with each -

other, and then placing ‘flat thereon a suitable
number, as two, three or four segment- shaped

pieces registering with each other, as 31, which"

are nearly complete circles except that they have
at their left-hand side as shown in this view a
straight line or chord 32; and then placing flat
thereon a suitable number, as two, three or four
similar segment-shaped pieces 33, but with larger
segments cut therefrom as- through said pieces
33 having a straight or chord line 34 at ‘the
left substantially parallel with the straight line
or chord 32 which is at the left of the pieces 31,
On top of the pieces 33 are placed one or more

registering segments or pieces 35 which are .

proportionately less than the pieces 33 as by hav-

ing cut therefrom a larger segment, leaving the.

chord line 35 at the left. This process goes on
until g series of lesser sized pieces 37, 38, 39, 40,
41, 42, 43 and 44 have been placed in this step-
like relation as shown very plainly in side. eleva-
tion in Fig. 6. Obviously as this process goes
past center the segment-shaped pieces that have
been cut off of the earlier pieces may be used to
form the segment-shaped pieces that are to be
located to the right of the center of the polish-
ing wheel. : :

With these pieces 38, 31, 23, &5 and 36 to 44
in this over-lapping relation they will be sewed
together permanently by one or more curved
rows of stitching 45 preferably arranged in a
spiral manner. Even where this special section
i9 or 20 is built up in this way by even more
than one piece of material at the different steps,
the wedge thus formed will have a more acute
angle than is suggested in Fig. 6, for the obvious
reason that layers of fabric will be thinner than
can be fairly clearly shown in a drawing such as
Fig. 6. It will be seen also that the construc-
tionh of Fig. 6 produces a section which is wedge-
shaped in diametric cross-section ‘across. the
¢hords or straight lines indicating the straight
boundaries of the pieces used in: building the
section shown in Fig. 5. It will be understood
‘also that when a section of this sort is placed in
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a polishing wheel the general restlt of the wedge-
shaped section mentioned will be obtained and
the very small steps at the straight edges of the
different pieces will be inconsequential,

-~ In Fig. 7 is shown a similar but complemen-
tarily arranged section which in practice will be
formed as the section shown in Figs. b and 6, but
will then be turned over. 'The section shown in
Fig, 6 corresponds to the wedge-shaped section
{9 shown at the right of the polishing wheel 11
in Fig. 2 and the section shown in side elevation
in Fig. 7 may be said to correspond to section 20,
which is placed at the left-hand side of the

_polishing wheel shown in Fig. 2. Fig. 8 shows a

side elevation similar to Figs. 6 and 7 of a regu-
lar-or parallel-sided section 18 shown as com-
posed of a number of circles of fabric or fibrous
material.

Fig. 9 is g side elevation of a wedge- shaped sec~
tion 46 that may be made by skiving or cutting
on the slant a circular disk of felt, thick leather
or the like so as to form a one piece angle-shaped
or wedge-shaped section that will operate simi-
larly to sections {9 and 20 in Fig. 2.

Fig. 3 is an edge view of a polishing wheel 47,
formed in the main by a plurality of parallel-
sided sections 47 similar to the sections 18 of
Fig, 2, but combined with two non-parallel-sided
or wedge-shaped sections 48 and 49, each sub-
stantially like the wedge-shaped sections {9 and

‘28, these sections 48 and 49 being placed at the

left-hand side of the wheel as shown in Fig. 3.

On the right-hand side of this wheel however
is the single section 50 which corresponds sub-
stantially to the combined shape and angle of
sections 48 and 49 in that the outer side 51 and
the inner side 52 of this wedge-shaped section
50 are at an angle substantially equalling the
angle between the outer face or line 83 of the
wedge-shaped section 48 and the inner line or
face 54 of the wedge-shaped section 49, This
illustrates one construction of polishing wheels
embodying my invention and shows that the de-
sired slanting relation of the joint lines of the
whole wheel may be accomplished by an odd
number of slanting sections, as long as these
slanting sections are arranged in oppositely dis-
posed positions but with the total angle of the
sections of one set equalling the total angle of
the other set, which may be one wedge-shaped
section, as ‘88, or might be three wedge-shaped
sections each having only a third of the angle
of section 50.

Fig. 4 is a top view of polishing wheel ,b em-
bodying my invention, where the parallel-sided
sections 56 are relatively thicker or fatter than
those shown in Figs. 1 to 3, both inclusive, and
also the wedge-shaped sections 57 at the right of
this wheel, and 58 at the left-hand side of this
wheel, ‘are relatively more- ocbtuse angles or
steeper wedge-shaped pieces. When these sev-
eral sections of Fig. 4 are assembled substantially
as indicated and pressed closely together ané
finally glued or otherwise cemented together be-
tween the opposite faces of adjacent sections,
the parallel-sided sections 56 will be forced into
a slightly slanted position as seen in Fig. 4, which
shows one edge of this polishing wheel, and ac-
cordingly the joint lines 59 between adjacent
sections of -this polishing wheel really slant to-
ward the right as they extend forwardly on the
visible side of this wheel, or would slant in the
reverse direction, that is to the left, if this wheel
were turned bodily ' about without rotation or
were rotated 180 degrees.
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It will be understood that these joint lines 59
are not actually visible in a well-made polishing
wheel of sections of similar material or similar
color, but the lines 59 are shown on this view
and several others of the drawing, as being dia-
grammatical lines that indicate the actual joint
lines between the sections and are illustrated
primarily for the purpose of explaining the con-
struction of the polishing wheel.

Fig. 10, being a developed view on a slightly
enlarged scale of the periphery of the polishing
wheel shown in Fig. 4, shows in its upper half the
joint lines 59 that have already been mentioned
as placed upon Fig. 4. As this Fig. 10 is a de-
veloped view or a pattern view of the periphery
of the wheel shown in Fig. 4, these joint lines 59
are straight lines and appreciably longer in pro-
portion than the lines 59, which were shown as
slightly curved on account of the wheel of Fig. 4
being shown as a top plan view, and the curves
are produced necessarily, due to seeing these
screw-thread-like lines that are actually on a
slant.

In the lower half of Fig. 10 the joint lines, here
called 59’, between the same different sections,
are properly shown as slanting now in straight
lines towards the left.

For the purpose of explanation and showing
the operation of a polishing wheel embodying my
invention it will be assumed that the article 68
to be polished, shown closely adjacent but not
touching the near part of the wheel 55 of Fig. 4,
is advanced to the near part of said wheel, as of
course in practice the part 60 would be advanced
more or less in a horizontal line towards the near
side of the wheel. Assuming then that the arti-
cle 69 is advanced to make working contact with
the wheel §5, the point 6{ where the most right-
hand joint line 53 would engage the work 60
would be at a point 62 close to the right-hand end
of the work 60. As the wheel 55 is rotated from
its farther side up and then down toward the
work 60, the hard grinding line of this hard glued
Jjoint, impregnated with the abrasive as already
explained, would not continue to engage the work
at point 82 but, in an obvious manner; as the
right-hand line rotates against the work 69, the
point of engagement will move to the left along
the edge or surface being ground or polished on
the work 60, until the most left-hand portion of
this right-hand line 59 reaches a point approxi-
mately at 63 on the work 60. As obviously this
right-hand joint line 58 on the back or other
edge of the wheel 55 is exactly in reverse position
to that shown for it in Fig. 4, the contact point of
this hard line 59 will then move to the right,
gradually arriving back at point €2.

Similarly it will be seen that the second joint
ine &9, counting from the right on this wheel 55,
will begin its engagement at substantially point
63 on the work and when the wheel makes a half
rotation this second-from-the-right joint line 59
will have advanced to the left across the work
60 until it reaches approximately the point 64,
and on the next half rotation of the wheel this
second joint line 58 will move backward to the
right along the engaged face of the work §0 until
the point of engagement is approximately ab
point €3, _

Without continuing this demonstration in de-
tail any further it will be obvious that by the use
of these wedge-shaped or angle-shaped special
exterior sections, causing all of the regular sec-
tions to be arranged at a slant, the several joint
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lines, not only those next to a wedge-shaped
section, but also the joints lines adjacent all of
the parallel-sided sections, will be at a slant and
will not engage one fixed point on the work dur-
Ing a whole rotation of the polishing wheel as in
the old style wheels but the point of engagement
will travel back and forth across the face being
polished.

When it is borne in mind that these polishing
wheels are rotated very rapidly, always several
hundred rotations a minute and often into the
thousands of rotations a minute, it will be seen
that the point of engagement of any hard joint
line will be moved very rapidly across the face of
the work and will not engage any one point of the
face of the article being worked upon long enough
to make a decided or visible streak. The fleeting
engagement of any one part of a joint line will
be averaged up with the much longer engage-
ment of the regular, somewhat flexible face of the
body of the different sections, In other words it
will be seen that with a polishing wheel embody-
ing this invention I have produced a construction
that avoids the streak lines heretofore produced
by parallel-sided sections which have their joint
lines at all times parallel to the outer sides of
the polishing wheel.

It will be obvious that the same mode of oper-
ation takes place in the polishing wheel shown
in Fig. 2 where more acute-angled or sharper
wedge-shaped special sections are used at the
sides of the polishing wheel, the only variation
being that the joint lines of the sections of this
wheel will have less lateral travel than occurs in
the wheel shown in Fig. ¢4 or the wheel shown in
Fig. 3, which is mechanically the equivalent of
the wheel shown in Fig. 4.

In Fig. 11 I have shown a modification of my
invention in that instead of having one wedge
unit occupy the extent of the entire diameter of
a wheel, I have provided two wedge-shaped parts
64 and 65 in the right-hand section and two
wedge-shaped parts 66 and 67 in the left-hand
section, although in this left-hand section the
thick portions of the wedge-shaped units 66 and
67 abut against each other. The effect of this
modification is to make every part of a joint line
68 of this wheel 6§ travel laterally of its zone
twice in each rotation of the wheel.

It may be stated that in polishing wheels made
to embody this invention, as in conventional pol-
ishing wheels, after the sections are assembled
and permanently fastened together, the wheels
are placed on an arbor in a lathe and their outer
peripheral faces are cut down to be true and ac-
curate to diameter.

It will be noted particularly that polishing
wheels may be made embodying this invention
with very little or no additional cost, either in
material or work. The making of the wedge-
shaped sections is the only new step that in-
volves any labor and that is very slight in cost.

It will be further noticed that sl forims of my
invention produce a polishing wheel of uniform
density in the whole width of the face and in
all parts of the wheel because the counterbal-
ancing arrangement of my special wedge-shaped
parts supplies an equal amount of material at
every transverse point through the wheel, and
produces a wheel having smooth and parallel out-
side surfaces and a wheel that is in accurate bal-
ance.

-The slanted arrangement of my sections fur-
ther operates to prevent the pressure of the ar-
ticle being worked on from spreading or separat-
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ing the sections or layers thereof that sometimes

occurs on wheels having only parallel-sided sec-’

tions.
My invention can be applied with equal ad-

vantage to so-called contour-faced wheels as well :

as to the regular flat-faced wheels shown in the
drawing. '

- I claim:

- 1. A polishing. wheel comprising two sets of
exterior sections. and therebetween a plurality of
interior sections, all said sections being com-
posed. of several layers- of polishing wheel
material laid face to face, each of the exterior
'sections being circular and composed.of a'whole
disc of said material and of a plurality of seg-
ment-shaped pieces ‘of said material having a
similar circumference and with their ¢hords par-
allel but with the segments of progressively less
width measured transversely of their chords, said
exterior sections being. wedge-shaped in section
transversely of the chords, the two sets of ex-
terior sections being. arranged to have their
thicker portions at diametrically opposite parts
of the wheel, all the sections being fastened close-
ly together so that all the faces between adja-
cent sections are parallel plane surfaces at acute
angles to the exterior surfaces of the wheel.

2. A polishing wheel comprising two exterior
sections and therebetween a plurality -of inte-
rior sections, all said sections being composed of
several layers of polishing wheel material laid
face to face, each of the exterior sections being
circular and composed of a whole disc of said
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“material and of a plurality of segment-shaped

5

pieces of said material having a similar circum-
ference and with their chords parallel but with
the segments of progressively less width meas-
ured. transversely of their chords, said exterior

sections being wedge-shaped in section trans-

versely of the chords, the two exterior sections
being arranged to have their thicker portions at
diametrically opposite parts of the wheel, all the
sections being fastened closely together so that
all the faces between adjacent sections are par-
allel plane surfaces at acute angles to the exte-
rior surfaces of the wheel.

3. The process of making .a multiple- sectloned

polishing wheel having the periphera] lines mark-
ing the contact of adjacent sections at an acute
angle to the exterior surfaces of the wheel which
consists” in building up exterior sections each
composed of a whole disc of material and a plu-

-rality of segment-shaped pieces of: material with
20

a similar circumiference, the segments being pro-
gressively smaller with their chords substantially
parallel so that said sections.are wedge-shaped
in cross section when measured transversely of
the chords, fastening said layers of each exterior
section together and arranging the exterior sec-

“tions with their thick edges at diametrically op-

posite parts of the wheel, placing between said
exterior. sections a number of parallel-sided in-
terior sections composed of -a plurality of discs

.of  polishing wheel material having all parts of

their opposite faces in g single plane, and press-
ing and fastening all said sections together.

HENRY R. BENBOW.



