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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 segement which is utilized for
such g 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 the chuck, 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 down-
ward against the work, It is also intended for
operating on a mounting at one end of a hor-
izontal spindle on work fastened to a reciprocat-
ing table so 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 interfere with the efficient cutting action °

of the usual types of wheels, the cutting efficiency
of a wheel depending to a substantial extént 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.
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 crevices, 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
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throw the work off !the magnetic chuck gen-

erally used, sometimés 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 cutting wheel action
than similar segmental block wheels have hereto-
fore 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 cuttmg
surface of the block 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 preven‘b
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.

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:

Pigure 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 abrasive
blocks arranged in the form which they will as-
sume in a grinding wheel utilizing abrasive blocks
of this shape;

Figure 3 is a diagrammatic view of the bas1c
form of a segment or block having rather ideal
plow-like properties when in action if the same
were drawn in g 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 grindin'g, :

wheel purposes;

Figure 5 is a plan view of g block 1llustrat1ng
a modified shape so far as Figure 4 is concerned,
but showing diagrammatically by means of radius
lines the shaping of the block such as is shown
in Figure 3;

Figure 6 is a diagrammatic view illustrating a
further modification showing the arcuate lines
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. forming the edges of the block and thelr radius

lines where true arcs go to make up the segment
formed; :

Figure 7 is & diagrammatic view lilustrating a
segment formed from two arcs;

Figures 8, 9, 10, 11, and 12 are diagrammatic
views each showing an inner edge having a single
arc, while the outer surface of the segment is
formed arcuate each of different form by differ~
ent formations of the surface; -

PFigures 13 to 168 and 18 are dlagrammatic views
Mustrating segments each of modified form and
showing the inner surfaces of the segments each
different but formed from flat and curved sur-
faces of varying form although generally of the
same characteristics; and ‘

Pigure 17 illustrates a segment which is sub-
stantially one-half of the segment shown in
Figure 1.

In proceeding with this invention, I have con-
structed an abrasive block or segment of an elon~
gated shape which will have pointed ends. The
Jeading pointed end will be 50 positioned in the
wheel that the opposite flaring edges from the
leading end will have a plow action upon the
chips and debris removed by the preceding seg-
ment. These blocks 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 surface is provided on the work,
thus preveniing the opportunity for the stock
being ground o rise, and at the same time pro-
viding necessary chip clearance between blocks or
segments. The overlapping relation will be so
spaced ihat the chips removed from the work
may be 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 work surface within this annulus.
Por greater detail concerning the wheel itself,
reference is made {o the above-mentioned co-
pending application.

By the term “arcuate” I mean & 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
fiat surfaces at obtuse angles to each other and
poiygonel in plan or a line made up of arcs and
fiat surfaces generally in the form of the median
Hne or elther edge depicted in the various views.
. Aline of less curvature means nearer a straight
Iine and gresater or sharper curvature would mean
further from a straight line.

‘With reference o the drawings, Figure 1 shows
a perspective view of an abrasive block or seg-
ment 98 of a commercial form which is the sub-
Ject of this invention.  Four of such blocks are
zshown in Figure 2 in the arrangement which will
occur when assembled as an sbrasive wheel in-
dicated by dot and dash lines 81. In each case
the leading end 92 of the block will be nearer
the center of the wheel than the trailing end
- 83 s0 as to arrange the blocks in a circular eche-
lon relation with the leading end of one block
usually overlapping the tralling end of the next
block so that engagement with the work is con-
tinuous.

In Figure 3 I have illustrated at 100 a funda-
mental form of abrasive block which will have

pointed ends {01 formed by reducing the thick-

- ness from the extreme width along a substantial
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length. As most grinding wheels are formed in
circular shape, the abrasive block which will be
used will be of arcuate shape and will be de-
veloped from the fundamental form shown in
Figure 3 by determination of the general curva-
ture of the block desired which may be the
median line or center 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 &
true arc having s center but is rather arcuate
in form, the layout will be along lines at right
angles to the portion of the arcuate line at dif-
ferent 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 median
line to form an acutely angled end.

A form which is found to be suitable is shown
in Figure 5 where the median line 104 is formed
on the arc of a circle having a radius {08, 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 10T joining the center arec to the
median line at i08. The inner edge of the block
is also arcuate having a center arc from radius
198 which is connected by straight lines such as
‘118 to the ends {08 which are on the median line.
A perspective view of the block so formed is
shown in Figure 1. In each case, however, acutely
angled ends are provided.

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 {12 and struck
from the radius 113, while the median line may
be an arc 114 having radius {15 with the outer
surface 116 arcuate and formed from arcs hav-
ing radii {47 and other radii {18 of shorter radius
at the ends, thus forming acutfely angled ends
{i8. In some cases I msay provide a segment
formed of two arcs, as shown in Figure 7, there
being an inner arc 120 formed on radii i2{ and
an outer arc 122 formed on radii 123, thus also
providing acutely angled ends {24 but of a much
thinner and more fragile character.

In Figure 8 I have shown an inner surface
formed from a single arc {25, while the outer
surface 126 is formed arcuate having arcs (27
at either end joined by a flat portion {28 which
may be raised as at 128’. In Figure 9 I have
shown the inner surface {29 formed from an arc
of a single radius, while the outer surface 130
is formed from a plurality of flat surfaces {3i
each in an obtuse angle to each other but gen-
erally conforming to the shape defined in Figure
6. In Figure 10 the same general arrangement,
as shown in Figure 9, is provided, there being
an arc of uniform radius {32, while the outer
surface 133 is formed from a plurality of flat
surfaces 134 longer than the flat surfaces 131
and each at an obtuse angle to the next one but
all generally conforming to the shape of the
arcuate surface 146 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 (36, 137, and i38 to form the end por-
tion of the block, while in Figure 12 the outer
surface is composed of an arc I38 joined by &
single flat surface {40 at either end of the block
to connect with the inner surface of the block.
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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 16.
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 each at an obtuse angle. In
‘Figure 15 three flat surfaces are provided, there
being a middle flat surface {44 and end flat sur-
faces 145, while in Figure 16 two flat suriaces
148 are provided meeting at the center 141.

The above blocks all provide practical schemes

6

- modified by an arcuate surface infersecting saxd

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 thls 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 Figure 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.

I claim:

. 1. A bonded abrasive block shaped as a pseudo
hollow cylindrical segment, formed between two
arcuate surfaces, said arcuate surfaces being per-
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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 revers:
direction carried to said median.

9. A bonded abrasive block as in claim 1 wherein
said opposite ends are symmetrical.

10. A bonded abrasive block shaped as a pseudo
hollow cylindrical segment of symmetrical form
comprising’ leading, center and trailing portions,
said center portion being formed between inner
and outer arcuate-surfaces both perpendicular
to an end surface, said leading and trailing por-
tions being symmetrical and meeting in acutely
angled sharp ends formed through modifications

.of at least one of said inner and outer arcuatz

surfaces. .

11. A bonded abraswe 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 surface comprises a mid

arc merging into an arc of shorter radius carried

~ to said end.

3

pendicular to an end surfdace and substantially -

equidistant throughout their course from an ar-
cuate median, said inner and outer arcuate sur-
.faces meeting at said medlan inan acutely angled
sharp end. :

2. A bonded abraswe block as in claim 1 where-
in one of .said arcuate surfaces comprises an
arcuate surface merging into a flat plane oarrled
to the arcuate median.

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

4. A bonded 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 arc
merging into an arc of shorter radius mtersect-
ing said median.

6. A bonded abrasive block as in claim 1 where-

in one of said surfaces comprises a flat surface
modified by an arcuate surface intersecting said
median.

7. A bonded abrasive block as in claim 1 where-
in said exterior surface comprises a flat surface
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© 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 a flat sur-'
face modified by an arcuate surface carned to
said end.

17. A bonded abrasive block as in claim 10
wherein said exferior surface comprises a flat
surface modified by an arcuate surface carried
to said end.

ALBERT SHEPARD TITCOMB.
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