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1

This invention relates to an abrasive grinding
wheel which is composed of a plurality of spaced
abrasive surfaces, and more particularly to the
abrasive block or segment which is utilized for
such a wheel. This application is a continuation-
in-part of my co-pending application Serial No.
679,807, issued July 19, 1949, Patent Number
2,476,334, which claims more particularly the
wheel as a whole, while this application is directed
specifically to the segment or block per se which
goes into such wheel.

Abrasive grinding wheels of the above char-
acter have heretofore been constructed of a
grinding segment composed of abrasive material
shaped like a hollow cylinder, known in the trade
as an “inverted cup.” 'The sides of the cup are
often made of segments each locking into the
next segment [or sometimes by segments with
spaces in between with locking devices to hold
the sides of the cup to the upper base of the
grinding wheel by means of what is known in
the trade as a chuck.} This and all such seg-
ments are possessed of convexr or concave blunt
ends. )

Sometimes the sides of the cup are made of
segments with spaces in between the segments,
and these are held by a locking device which
retains the sides of the cup to an upper base by
means of what is known in the trade as a chuck,
and such segments are also usually formed with
blunt ends as hereinafter described.

Still another style of segment is so constructed
and spaced in a chuck that it will conform to
the circular outer surface of a cup wheel while
the inner surface of each segment is flat and the
complete wheel, due to the several flat inner sur-
faces of the segments assumes o prismatic inner
jorm, .

Such segments are generally considered by the
trade and by me to have sharp ends, and they are,
as we use the term, sharp ends. In actual prac-
tice they are not, as we use the term hereinajfter
explained, full sharp ends, since these otherwise
full sharp ends are modified at the tips by a cui
at right angles to the flat inner surface, thus de-
creasing fragility and assuring proper fit in the
chuck that is made to hold them. Any such
[This] wheel is intended for operating on a
mounting at the bottom of a rotating vertical
spindle on work fastened to a movable base
(either rotary or reciprocative) and where the
revolving segments are pressed downward against
the work. It is also intended for operating on
a mounting at one end of a horizontal spindle
on work fastened to a reciprocating table so
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that the revolving segments are pressed against
the work. When the wheel is applied to the
work, chips of the work and also of the cutting
wheel are formed by removal of the stock of
each. This removed stock will load up or in-
terfere with the efficient cutting action of the
usual types of wheels, the cutting efficiency of
a wheel depending to a substantial extent upon
the elimination or removal of this debris. Thus,
the particular shape of the block and arrange-
ment of the several blocks in the wheel are there~
fore very important from the standpoint of an
efficient cutting wheel. . It has been found that
if this loose stock is readily removed from the
grinding before it becomes embedded into the
cutting surface of the wheel or segment, it is un-
necessary to dress the wheel as frequently as
otherwise and even often eliminates such dress-
ing entirely. This is because the loose stock fills.
in the creviees, that is, loads the wheel so that
the cutting edges of the rough surface are neu-
tralized and forms a smooth uncutting wheel
which causes heating, burning, and warpage of
the work being ‘ground.. This friction instead of
cutting action often causes sufficient friction to
throw the work off the magnetic chuck, gen-
erally used, sometimes with serious results.

One of the objects of this invention is to pro-
vide a block for an abrasive grinding wheel, which
block will be of such shape that it will provide
a more efficient and freer cutfing wheel action
than [similar] other segmental block wheels have
heretofore accomplished.

Another object of this invention is to provide

- a shape of abrasive block so that chips will be

self-removed efficiently and thus prevent load-
ing of the wheel.

Another object of this invention is to provide:
an abrasive block which will cause its leading
edge to have an efficient plow action upon the
chips which are formed to spread the chips out-
wardly and inwardly of the [wheel as the cutting
surface of the blockd block, maintaining clean,
the cutting surface of the block as it advances.

Another object of this invention is to provide
an. abrasive block which, when in a wheel, will.
run cool and free of loading and thus prevent
heating and warping of the work. .

Another object of this invention is to provide
an abrasive block which will be of such form that-
it may be utilized in a plurality of different di-
ameter wheels, thus enabling lower cost to man-
ufacture through [the standardization and also
greater economy in cases where there is need of .
replacement through damage] this standardiza-
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tion by necessitating the use of only a single
mold in connection with the manufacture, and
only a single style of segment in inventory for
servicing. and supplying such a wide variety of
diameters and types of chucks for the many sizes
and makes of grinders.

With these and other objects in view, the in-
vention consists of certain novel features of con-
struction, as will be more fully described and par-
ticularly pointed out in the appended claims.

In the accompanying drawings:

Figure 1 is a perspective view of an abrasive
block formed in accordance with this invention;

Figure 2 is a plan view of several of the abra-
sive blocks arranged in the form which they will
assume in a grinding wheel utilizing abrasive
blocks of this shape; ‘also shown is the path of
the work obliquely across the face of the segment
as it rotates about the center with the chips for
the greater part coming off the inner side of the
segment and being forcibly struck by the outer
side of the succeeding segment, thus plowed out-
wardly and disposed of.

Figure 3 is a diagrammatic view of the basic
form of a segment or block having rather ideal
plow-like properties when in action if the same
were drawn in a straight line;

Figure 4 is a view.similar to Figure 3, but illus-
trating the segment as being developed into an
arcuate form or shape desirable for grinding
wheel purposes;

Figure 5 is a plan view of a block illustrating
a modified shape so far as Figure 4 is concerned,
but showing diagrammatically by means of
radius lines [thel one shaping of the block for
manufacturing purposes such as is shown in
Figure 3;

Figure 5-a is a plan view and is an exact copy
of the shape of the segment as shown in Figure 4
of U. S. Patent No. 2,476,334, of which this appli-
cation is a continuagtion-in-part case, and, illus-
trates .the end of a segment wherein the inner
contour is subject to abrupt changes in direction,
thus causing the segment to have an angular
median.

~-Figure 5-b is ¢ plan view and illustrates the
rz'ght end: of a segment identically like Figure 5
except that it is in line with actual manufactur-
ing practice. The substantial portion of each
of the conuverging sides of the end of the segment
are identical with. those of Figure 5, except that
the tip of this segment shows an arc of substan-
tial size which may or may not be of regular
contour (in fact more often not) in that these
segments are made of abrasive material.

Figure 5—c is a plan view and illustrates a. fig-
ure identical to Figure 5 except that, as in Fig-
ure 5-a, an abrupt change in ‘the inner contour
occurs where a curve of lesser radius causes the
segment to be of thinner construction, thus ef-
fectively reducing the area and producing a
softer grinding action with @ given grade of

~ spegification.

Figure 5-d. is a plan view and illustrates a
figure identical to Figure 5 but similar to Figure
15 herein, except that this causes the segment
to; be of heavier construction, thus effectively
increasing the area and producing o harder
grinding action. with a given grade of specifica-
tion.

Figure 6 is a diagrammatic. view illustrating a
further modification showing the arcuate lines
forming the edges of the block and their radius
lines. where true arcs. go to. make up the segment
formed;
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Figure 7 is a diagrammatic view illustrating a
segment formed from two arcs;

Figures 8, 9, 10, 11, and 12 are diagrammatic
views each showing an inner edge of any suitable
arcuate form Thaving a- singlé arc,]J while the
outer surface of the segment is formed arcuate
each of different form by different formations of
the surface;

Figures. 13 to 16 [and 18] are diagrammatic
views illustrating segments each of modified form
and showing the inner surfaces of the segments
each different but formed from flat and curved
surfaces of varying form although generally of
the same characteristics; [andl while the outer
surface of the segment is of any suitable arcuate
form.

Figure 17 illustrates a segment which is sub-
stantially one-half of the segment shown in
Figure 1, the outer surface X—Z being of longer
extent than the inner surface X—Y.

Figure 18 is a plan view and illusirates a seg-
ment, in which both the inner and outer arcuate
surfaces are made up of a series of plane sur-
faces, each substantially flat or only slightly
arcuate, and set at obtuse angles one to another.
Also shown is the resultant angularly arcuate
median. _

Figure 19 is a diagrammatic view illustrating.
the meaning of certain definitions, or terms used
in this specification and includes diagrammatic
material of prior art for reference thereto.

In proceeding with this invention, I have con-
structed an abrasive block or segment of an elon-
gated shape which will have substantially point-
ed ends. The leading pointed end will be so po-
sitioned in the wheel that the opposite flaring
edges from the leading end will have a plow
action upon the chips and debris [removed]
ground off by the preceding segment L[.J or seg-
ments. The greater part of this action is accom-
plished by the outer side, for as the work crosses
the segment obliquely, most chips come off the in-
ner edge of the cutting surface, mix with the cool-
ant, and are struck by the outside of the succeed-
ing segment, thus said outer side forces these
chips outwardly by physical displacement (plow-
ing action) plus centrifugal force.

These blogks are all of the same size and shape
for standardization and for grinding wheels of
different diameters, and I usually mount more
upon a larger wheel than on a smaller wheel in
order to provide the size of grinding wheel de-
sired. The blocks may also be arranged in over-
lapping circular echelon relation so that a con-
tinuous cutting surfaee is provided on the work,
thus preventing the opportunity for the stock
being ground to rise, and at the same time pro-
viding necessary chip clearance between blocks or
segments. The overlapping relation will be so
spaced that the chips removed from . the work
may he thrown aside from the wheel by cen-
trifugal force as well as by physical displacement
of the plow action referred to above. Coolant is
usually delivered at a location just inwardly of
the circular cutting annulus of the wheel and
flows to the weork surface within this annulus.
For greater detail concerning the wheel itself,
reference is made to the above-mentioned co-
pending application (U. S. Patent No. 2,476,334) .

"By the general term “arcuate” I mean a line
which may be shaped like the bow of a bow and
arrow; and formed of portions of several true arcs
struck from centers or a line which may be
formed of flat surfaces at obtuse angles to each
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other and polygonal in plan or a line made up
of arcs and flat surfaces generally in the form of
the median line or either edge depicted in the
various views.

By the specific term ‘“angularly arcuate” I
mean specifically a line which is shaped, taken
as a whole over its length, like the bow of a bow
and arrow, and formed of flat suriaces, joining
at obtuse angles to each other of non-blending
contour and polygonal in plan, or a line formed
by arcs or arcuate and flat surfaces joining at
obtuse angles to each other of non-blending. con-
tour, generally in the form shown by the outer
edge depicted in Figures 10, 11, and 12, and on the
inner edge as depicted in Figures 5-a, 5—c, and
5-d, 14, 15, 16, or both edges and the median in
the Figure 18.

By the specific term “non-angularly arcuate,”
I mean a line which is shaped like the bow of
a bow and arrow, and formed by portions of
several true arcs struck from centers or formed
by arcs or arcuate and flat surfaces, all such
arcs or arcuate surfaces joined with flat surfaces
blending tangentially to form a smooth, unbroken
continuity as depicted by either edge or the me-
dian in Figures 1, 2, 3, 4, 5, 5-b, 6, 7, and 17, or
the ouler edge of Figures 5~-a, 5-c and 5-4d.

It is here recognized that any figure, to have
a non-angular median must have both of its sides
of non-angular form. Omne side of angular form
will cause an angular median which will average
in the exient of its angularity between the angle
of the angular side and the side of smooth non-
angular contour.

By the term “blunt end,” I mean the end
formed on the exitremity of two relatively long
parallel surfaces, as Fig. 19, 203 and 264; or an
end formed on i{wo concentric surfaces as 201
and 202, as a portion of a cylinder; or an end
formed on the outer extremity of two diverging
surfaces of a solid object, said ends being bounded
either by a semi-circle, as 205, or any cords of
a semi-circle, as 206 and 207, from a point along
said semi-circle to said surfaces.

By the term “sharp end,” I mean the approach,
one toward another, of two converging surfaces,
as 210 and 211, of substantiol length with relg-
tion to full size of the object, regardless of
whether the tin maey be an are substantially
blending into the two said converging surfaces,
as 212, or o flattened tip as 213, or any other
formation of struciure, as of abrasive material,
convenient and practical for manufacture, caus-
ing said terminating end surface.

t is here recognized that theoretically, the
sharpest end is formed by the intersection of two
surfaces that are just off of vnarallel. For the
purpose of this paient, the opposite extreme of
sharpness toward bnmtﬂess shall be considered
the joining by any method of the two converg-
ing surfaces of substantial relative length, the
included angle through which would be less than
90°. See Figure 19, 210 and 211, comaared with
206 and 207.

By the term “full sharp end,” in contra-dis-
tinction fo the above definition of sharp end, I
mean to indicate the full continuation of cach
surface to the theoreiical point of intersection
214, and as shown in all of my figures, with the
single exception of Figure 5-b, which compares
with 212.

The fact is, that “blunt,” “sharp,” and “full
sharp” are relative terms, and are necessarily
limited by the application of the product. With
any mechanical cutting device the sharpest edges
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under suficient magniﬂcatz‘on show definite
roundness.

As used in my claims the term “sharp” is used
essentially to differentiate between the converg-
ing, acutely angled, sides forming the ends of
my segments and the concentric non-converging
inside and outside full length surfaces, or sides,
of other shapes of segments, including in par-
ticular that type upon which an arc of substan-
tialiy full semi-circular character forms an end,
as 205 on 201 and 202, considered by me, and, as
would be defined above, as a “blunt end.” In con-
trast, the converging ends of my segments form
what I consider a “sharp end,” looking at the
segment as a whole, regardless of the actual con-

_dition of the tip, where an are, joining the con-

verging sides of my segments, tangentially, would
always form only a portion of and definitely less
than a full semi-circle. Therejore, the joining in
any manner convenient for manufacture of the
converging sides of my segments, as with other
typical segments, as one formed by 201 and 204
theoretically ending in 215, but actually as manu-
factured ending at 216, and thus comes under the
meaning of “sharp ends.”’

In Figure 19 I have shown the ends of some
forms of hypothetical segments for the purpose
of defining exactly what I mean by the terms
“blunt end,” “sharp end,” and “full sharp end.”

Lines 201 and 202, which may be concentric
arcs or straight surfaces, as 203 and 204, extend-
ing parallel to each other, illustrate the side-edge
surfaces of the center portion of a body, typical
of a segment.

When said side edge surfaces are tangentially
joined to each other by a semi-circular arc 2035,
an end is formed which I consider to be a “blunt
end.”

When said side edge surfaces are joined by any
itwo straight converging end surfaces, as 206 and

- 207, which are based at the ends of the semi-
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circle 205 and which, if converged to their apexr—
said apex meeting on the semi~circle 205—such
converging ends would approcch one another at
an included angle, which must necessarily be 90°,
which I consider to be a “blunt end.”

When said side edge surfaces are joined to each
other by any end surfaces as 208 and 209, which.
would be contained within the semi-circle, they
form a greaier obtuse included angle condition
than the 90° condition described above, which I
also consider to be a “blunt end.”

When said side edge surfaces are joined by sur-
faces similar to end surfaces 208 and 209, by
slightly changing the relative position, hinging at
the inner side, so that 209 comes to a radial posi-
tion relative to the wheel as a whole, becoming
as 219, while 208 becomes as 218, said tyve of seg-
ment also possesses what I consider to be a “blunt
end.”

When said side edge surfaces are joined to each
other by any end surfaces of substantial extent as
210 and 211, which if converged to their apex
would meet outside the semi-circle 205, such con-
verging end surfaces will make an acute angle
condition rather than the 90° condition. de-
scribed above and would therefore provide what I

-consider a “sharp end” regardless of the extreme

tip shape thercof, wheiher said tip shape be
blunied at said extreme tip portion as 212, 216,
or 213 or otherwise, or continue to their theoreti-
cal intersection as at 214 or 215 to form what I
refer to as a “full sharp end.”

- In Figure 19, when one end of a segment is
formed as having the outer surface 201, the in-
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Hér-surface 204, said segment while theoretically
ending in point 215 is actually modified in:prac-
tice’by 216, forming-at 216 what is termed here a
“sharp-end.”

Aniareuatessurfacesof ‘greater vradius-means
‘nearer-<a flat- surface and of lesser radius: would
mean further from a flat surface.

“EA. “line ~of “less :curvature -means > nearer -a
straight- line ‘and- greater-or.-sharper- curviature
wouldmean further from a:straight line:J

' With reference to the 'drawings, Figure 1'shows
arperspective’ view of an -abrasive:bloek or seg-
ment 90 of - a-commercial form which is the sub-
ject of this invention. “Four of such’ blocks-are
shown in“Figure 2 in the arrangement: which ‘will
‘oceur:when: assembled-as an- abrasive wheel- in-
dicated by dot-and .dash lines 9. " In each case
the leading end 92 of‘the’ block will be nearer
‘the »center - of ‘the-wheel than-the*trailing -end
93:50-as to-arrange the blocks in-a circular eche-
lon: relation with"the leading - enid -6f- one block
usuglly: overlapping the trailing-end of the next
‘block so‘that engagement -with the work [is1 may
be’ continuous.

Figure 2 also illustrates the-path of the work
With respect-to the center-C of rétation of the
wheel, clearly indicating’ the oblique-passage’ of
such -work across' the.face of my-segments: when
in-position-in my-chuck. The path of debris or
chips Will be traced to the inner-edge of the cut-
ting segment for the most part, whence it passes
from this'inner-edge, mizes with- the coolant; if
-any.and is-struck by-the outer-edge of the suc-
ceeding segment, thus being plowed -away. At

this point, also; centrifugal force comes into play °

and ‘has the very desirable éffect of maintaining
-clean the outer plowing surface 6f my segments.

In Figure 3 I have illustrated at 100 g funda-
mental ‘form: of ‘abrasive block" which will ‘have
pointed ends' 101 formed:-by reducing the’thick-
ness from the extreme width along a substantial
length. As most grinding wheels are formed in
circular shape, the ‘abrasive ‘block-which will' be
used - will" be -0f-:arcuate shape and: will-be ‘de-
veloped . from  the : fundamental: form - shown - in
Figure 3 by determination of the general curva-
ture of ‘the bloek desired -which may be “the
median line  or -¢enter “line “of ‘the ~block = 102
from -which the shape is ‘developed. Figure 4
designates such median line with the- opposite
edges layed off on either side of the median line
as equal dimensions' along radii (02’ from the
center of the median line, or if this median line is
not.a true arc having a center but is rather ar-
cuate in form, the layout ‘will be along lines-at
right angles to the portion-6f the arcuate line at
‘different points along -its-length. ‘In‘Figure 4
the inside arcuate-edge-of the block- is shown to
have a reverse curve 03 as it approaches the me-
dian line to form an acutely angled end.

‘A'form which is foundto be suitable is shown
in Figure 5 where the median line 104-is formed
on.the arc of a circle having a radius*105, while
the inner and outer edges of the block are arcu-
ate, the outer surface having a- center arc from
radius 106 with arcs from:shorter radii at each
end such as 107 joining' the:center- arc-to the
median line at 108. The inner‘edge:0f the block
is also arcuate having a center-arc from radius

109 which is'connected by straight lines such-as :

110 to the ends 1088 which are on the median line.
A . perspective : view -of : the block :soformed :is
shown in Figure 1. "In each'case; however:acutely
angled ends:are provided[.1; full sharpends being
generally .3hown, as nearly such full sharp ends
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as possible ‘will -secure maximum -performdnee
through oblaining the maximum plowing -action.

In -Figure 5-a I have shown an exact copy of
the shape of the segment as shown in Figure-4
of the'U.'S. Patent No. 2,476,334, of which this
patent is a continuation-in-part. Here the me-
dian will be seen to have an angular break as at
150 and- 151, inherent therein due to the abrupt
change in the direction of the inner edge from
152 as at 153 and 154. This is inherent in the
structure.

In Figure 5-b I have-shown the right end of a
segment identically like Figure 5, except that it
isin-line with actual manufacturing practice.
The substantial portion of each of the converging
sides 155 and 156 of the end of the segment are
identical with those of Figure 5, except that the
tip 157 of this segment shows an arc of substan~
tial size which may or may not be of regular con-
tour, in fact more often not, in that these-seg-
ments are made of abrasive material which is of
rough character. This cannot help but occur
in varying degree in actual manufacturing prac-
tice.

In‘Figure 5—c I have shown a figure identical
to Figure 5 as far as the important bearing or
land areas used in actual smanufacture are con-
cerned, but, as in Figure 5—a an abrupt change of
the inner contour occurs at 158 where a curve of
lesser radius 159 at the inner center joins the
flat inner land end. portion 160, thus effectively
reducing the area in the same manner as would
be standard practice for ring-wheel operation, in
that the cutlting edge of the wheel is thinned
down. The resultant angularly arcuate median
line 161 is also shown. ,

In Figure 5-d I have shown a figure identical
to Figure 5 as far as the imporitant bearing or
land areas used in actual manufacture are con-
cerned, but, here I have in effect a repetition of
a practical application of our Figure 15 herein,
thus having the exact opposite effect to Figure
9—c in that it increases, rather than decreases, to
the desired extent, the area of the segment grind-
ing on the work. Median line 162 is included.

In some cases, as shown in Figure 6, there may
be a single inner.arc for the inner surface.of
the block which is designated 112 and struck
from the radius (13, while the median line may
be.an arc 114 having radius (15 with the outer
surface 116 arcuate and formed from ares hav-
ing radii {17 and other radii 118 of shorter radius
at the ends, thus forming acutely .angled ends
1i9. In some cases I may provide .a segment
formed of two arcs, as shown in Figure 7, there
being. an inner arc 120 formed on radii 121 and
an outer arc 122 formed on radii 123, thus also
providing acutely -angled ends 124 but of a much
thinner and more fragile character.

In ‘Figure 8 I-have shown an inner surface
formed from :a single arc 125, while the outer
surface 126 is formed arcuate having-arcs 127
at either end joined by a flat portion 128 which
may be raised as at 128’ to provide a land to fit the
contour of the holder for mounting the segment,
which land may be an alternate form to that
shown in my Patent 2,476,334 in Figure 5 at 31.
In Figure 9 I have shown the inner surface 129
formed from an arc .of a single radius, while the
outer surface 139 is formed from a plurality of
flat surfaces 131 each in an obtuse angle to each
other but generally conforming to the shape:de-
fined in Figure 6. In PFigure 10 the same general
arrangement, as shown in- Figure 9, is provided,




9 .
there being an arc of uniform radius 132, while
the outer surface 133 is formed from a plurality
of flat surfaces 134 longer than the fiat surfaces
131 and each at an obtuse angle to the next one
but all generally conforming to the shape of the
arcuate surface 116 of Figure 6.

Modifications of the outer surface of the seg-
ment are shown as in Figure 11, there being a
curved middle portion 135 joined by three flat
surfaces 138, 137, and 138 to form the end por-
tion of the block, while in Figure 12 the outer
surface is composed of an arc 139 joined by a
single flat surface 140 at either end of the block
to connect with the inner surface of the block.

The inner surface of the block may also be
formed arcuate in several different forms and
these are shown in Figures 13, 14, 15, and 186.
In Figure 13 the inner surface is formed from
a plurality of short flats 141 each at an obtuse
angle to each other, while in Figure 14 there are
longer flat surfaces 142 connected by shorter
flat surfaces [148] 143 each at an obtuse angle.
In Figure 15 three flat surfaces are provided,
there being a middle flat surface: 144 and end flat
surfaces 145, while in Figure 16 two flat surfaces
{46 are provided meeting at the center i47.

The ahove blocks all provide practical schemes
of forming blocks which may be disposed in the
circular relation which is shown in the wheel of
Figure 2, it being merely necessary to utilize one
of these many forms for many wheels of different;
diameter which may be desired. The holders for
the blocks or clamps will, of course, be uniform
and of a shape to cooperate with the particular
shape of block desired. From a strength char-
acteristic standpoint it is desirable to have the
ends of thicker or heavier section in order that
they may be stronger and the form which I have
shown in Figures 1, 2, and 5 is found to be the
more suitable in this regard rather than the
more fragile section of Fig. 7. The many forms
illustrated, however, indicate the variations
which may be adopted and combinations of which
come within the purview of this invention.

In Pigure 17 I have shown a block 95 which is
substantially one-half of the block shown in Fig-
ure 1, which in some cases it may be desirable
to use. It will be noted here that the outer sur-
face of this figure, as on all of my segments, is of
longer extent than the inner surface: X—Z is
longer than X—Y. It will also be noted that the
median 96 is not angular.

In Figure 18 I have shown a block, both the
inner and outer surfaces 163 and 164 of which

are made up of a series of plain surfaces set at

obtuse angles formiing angularly arcuate sides.
The median 165 refiects this angularly arcuate
condition in that it is also angularly arcuate.

I claim:

1. A bonded abrasive block shaped as a pseudo
hollow cylindrical segment, formed between [two
arcuate surfaces] an inner arcuate surface of
shorter and an outer arcuate surface of longer
extent, said arcuate surfaces being perpendic-
ular to an end surface and substantially equidis-
tant throughout their course from Eanj ¢ non-
angular arcuate median, said inner and outer
arcuate surfaces meeting at said median in an
acutely angled substantially sharp end.

[2. A bonded abrasive block as in claim 1
wherein one of said arcuate surfaces comprises an
arcuate surface merging into a flat plane carried
to the arcuate median.]

3. A bonded abrasive block as in claim 1 where-
in said inner surface comprises an [arcuate sur-
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face] arc merging into a flat plane carried to
[the] said arcuate median.

4. A honded abrasive block as in claim 1 where-
in one of said surfaces comprises an arc merging
into an arc of shorter radius intersecting said
median.

5. A bonded abrasive block as in claim 1 where-
in said exterior surface comprises a mid are
merging into an arc of shorter radius intersect-
ing said median.

6. A bonded abrasive block as in claim 1 where-
in one of said surfaces comprises a flat surface
merging into Emodified byl an arcuate surface
intersecting said median.

7. A bonded abrasive block as in claim 1 where-
in said exterior surface comprises a flat surface
merging into Imodified byl an arcuate surface

Aintersecting said median.

8. A bonded abrasive block as in claim 1 where-
in said inner surface is modified at its acutely
angled end through a merging of the interior ar-
cuate surface into an arcuate surface of reverse
direction carried to said median.

9. A bonded abrasive block as in claim 1 where-
in said opposite ends are symmetrical with refer-
ence to the mid point on the medidn. - o

10. A bonded abrasive block shaped as a pseudo
hollow ecylindrical segment F[of symmetrical
form] comprising leading end, center portion and
trailing [portions] end, said center portion being
formed between inner and outer generally arcu-
ate surfaces, both perpendicular to an end sur-
face [, said leading and trailing portions being
symmetrical and meeting in acutely angled sharp
ends formed through modifications of at least
one of said inner and outer arcuate surfaces]
and each respective leading and trailing end
being similar and formed by converging con-
tinuations of the inner and outer arcuate sur-
faces of said center portion into substantially
sharp ends.

11. A honded abrasive block as in claim 10
wherein one of said arcuate surfaces merges into
a flat plane carried to said end.

12, A bonded abrasive block as in claim 10
wherein said inner arcuate surface merges into
a flat plane carried to the said end.

13. A bonded abrasive block as in claim 10
wherein one of said arcuate surfaces merges into
an arc of shorter radius carried to said end.

14. A bonded abrasive block as in claim 10
wherein said [exterior} outer surface comprises
a mid arc merging into an are of shorter radius
carried to said end.

15. A bonded abrasive block as in claim 10
wherein said inner arcuate surface is modified
at its acutely angled end through a merging of
the interior arcuate surface into an arcuate sur-
face of reverse direction carried to said end.

16. A bonded abrasive block as in claim 10
wherein one of said surfaces comprises 2 flat sur-
face Fmodified by} merging into an arcuate sur-

face carried to said end.

17. A bonded abrasive block as in claim 10
wherein said [exterior] outer surface comprises a
flat surface [modified by] merging into an arcu-
ate surface carried to said end.

18. 4 bonded abrasive block, as in claim 1,
wherein said inner surface comprises an arcuate
surface merging into a flat plane carried to the
arcuate median, and wherein said opposite ends
are similar.

19. A bonded abrasive block, as in claim 1,
wherein said exterior surface comprises a mid-
arc merging into an arc of shorter radius inter-
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secting said median, and wherein said opposite
ends are similar. ’

20, A bonded abrgsive block, as in claim 1,
wherein said inner surface comprises an arcuate
surface merging into a flat plane, carried to the
arcuate median and wherein said outer surface
comprises o mid-arc merging into an arc of
shorter radius, intersecting said median.

21. A bonded abrasive block, as in claim 1,
wherein said inner surface comprises an arcuate
surface merging into a flat plane, carried to the
arcuate median and wherein said outer surface
comprises ¢ mid-arc merging into an arc of
shorter radius, intersecting said median, and
wherein said opposite ends are similar.

22. A bonded abrasive block shaped as a pseudo
hollow cylindrical segment, af symmetrical form
with reference to the mid point on the median
formed between an inmer arcuate surface of
shorter, and an outer arcuate surface of longer
ertent, said qrcuate surfaces being perpendic-
ular to an end surface and substantially equi-
‘distant throughout their course from an arcuate
median, said inner and outer arcuate surfaces

meeting at said median in an acutely angled sub- 25 Number

‘stantially sharp end.
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23. A bonded abrasive block, as in claim 10,
wherein said inner arcuate surface merges into a
flat plane carried to said end, end wherein said
outer surface comprises ¢ mid-arc merging into
an grc of shorter radius carried to said end.

ALBERT SHEPARD TITCOMB.
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