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This invention relates to an improved grinding wheel 
of the resinoid type and more particularly to a grinding 
wheel which may be more easily and reliably usedthan 
those presently in existence. 

In using grinding wheels as presently provided it is 
necessary to secure the grinding wheel to a shaftvwhich 
will drive or rotate the grinding wheel about its center 
in a generally ?at plane. In order to secure the grinding 
wheel to the driving shaft an adapter has heretofore been 
utilized. Such an adapter basically comprises at least two 
members, at least one of which can be threadingly se 
cured on the driving shaft with the grinding wheel being 
sandwiched between the two members. Means were pro 
vided in order to tighten or draw the two members 
closely toward each other and thereby tightly hold the 
grinding wheel. 
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Also, since this type of grinding wheel is used in a . 
nearly ?at position with the grinding done by the lower 
peripheral edge, a recess has been provided in the wheel 
so that the retainingnut would not hit the work. This 
recess considerably weakens‘the wheel. 

Beside the strength considerations there are many prac 
tical shortcomings to the-foregoing assembly. 

First, the operation of removing one of the two hold 
ing'members in order to separate the grinding wheel 
from the driving shaft with the subsequent replacement 
of a new grinding wheel and the return of the holding 
member to the driving shaft is a time-consuming opera 
tion. Furthermore, different grinding wheels may re 
quire different kinds of adapters and this adds to ‘the time 

This 
further creates a danger wherein an operator in his haste 
or carelessness may not change the adapter and thus the 
net result will be the use of an improper‘adapter which 
will result in the eventual loosening of the grinding wheel 
with possible damage to both the driving shaft, the grind 
ing wheel and even to personnel in the area. 

In view of the foregoing, it has been suggested to pro 
vide adapters which can be discarded whenever it is 
necessary to change a grinding wheel. However, this is 
not only expensive but the adapters themselves did not 
possess the necessary strength and reliability. Another 
suggestion involved the adhesive attachment of an adapter 
to the central face of the grinding wheel. However, this 
has proved to be unsatisfactory as the adapter was eventu 
ally separated from the grinding wheel at an indetermi 
nate time thereby creating possibility of‘ harm to person 
nel in the area of the driving shaft and also damage to 
the driving shaft‘ and to the grinding wheel itself.’ 

Yet another shortcoming of grinding wheels hereto 
fore used, as was previously mentioned, is the necessity 
of providing a recess to accept a retaining nut. This 
recess considerably weakens the grinding wheels. Such 
weakening is caused by the high stresses developed dur 
ing rotation of the grinding wheel since the centrifugal 
force of rotation has a tendency to straighten out or elimi 
nate the recess. > 

It is therefore an object of the present invention to pro 
vide an improved grinding wheel which completely elimi 
nates the use of unsatisfactory adapters. 
Yet another object of the present invention is to pro 

vide an improved grinding wheel which can be simply 
and quickly attached to a driving shaft and which can 
be simply and quickly removed from a driving shaft. 

Still another object of the present invention is to pro 
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vide an improved grinding wheel which presents very 
little risk of danger to personnel in the area or to the 
drive shaft or grinding wheel. 
Another object of the present invention is to provide 

an improved grinding wheel of a simpler shape which 
eliminates a central recess and thereby achieves a stronger 
grinding wheel. ‘ 

The foregoing as well as the other objects of this in 
vention are achieved by providing an improved grinding 
wheel which basically comprises alternating plies of resin 
abrasive material and plies of reinforcing material. An 
internally threaded member with a base plate ?rmly em 
bedded within the grinding wheel and preferably between 
two of the reinforcing plies enables the grinding wheel 
of the present invention to be easily inserted upon or re 
moved from the threaded end of a driving shaft. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 
FIG. v1 is a perspective view taken generally from the 

rear face of an improved grinding wheel of the present 
invention; 
FIG. 2 is an exploded view of the grinding wheel in 

' FIG 1; ' 
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FIG. 3 is an enlarged sectional view taken along the 
lines 3—3 of FIG. 1 with the driving shaft having been 
eliminated; and 
FIG. 4 is an enlarged elevational view of the internally 

threaded member of the improved. grinding wheel of the 
present invention. 

Referring now in more detail to the various ?gures of 
the drawing wherein like reference characters refer to like 
parts there is shown at 10 in FIG. 1 an improved grind 
ing wheel of the present invention. As shown in FIG. 2, 
the grinding wheel 10 basically comprises a ?rst resin 
abrasive ply 12, a ?rst reinforcing ply 14, a second resin 
abrasive ply 16, a second reinforcing ply 18 and an inner 
resin-abrasive ply 20. As further shown in FIG. 2 the 
improved grinding wheel of the present invention also in 
cludes an internally threaded member or nut 22 which 
enables the improved grinding wheel of the present inven 
tion to be simply and reliably secured to a driving shaft 
such as shaft 24 in FIGS. 1 and 3. 
An advantageous size wheel is generally about 1%; inch 

in thickness (outside of ‘the hub area) and approximately 
six to nine inches in diameter. 
The internally threaded member 22 basically com 

prises a nut 26 and a plate 28 as illustrated in FIG. 4, 
with the nut extending outwardly of the grinding wheel 
for a substantial distance at least as great as the internal 
penetration of the nut in the grinding wheel. The nut is 
of such a size that standard commercial open end 
wrenches will properly engage the ?at surfaces thereof. 
The nut 26 has an internally threaded bore 30 which is 
adapted to receive the threaded end 32 of the driving 
shaft 24. The nut 26 also includes a depending skirt 34 
which is actually an integral part of the nut 26 and which 
may also be internally threaded. As illustrated in FIG. 
3 the skirt 34 depends through a complementary opening 
in the plate 28 with the nut 26 being welded, brazed or 
otherwise securely fastened at 36 to the plate ,28 in order 
to ?rmly secure the two members together. 
The materials from which ‘the components of the pres 

ent invention are made are well known and are presently 
used in conventional grinding wheels. For instance the 
resin plies 12, 16 and 20 are basically a combination of 
a single or mixture of heat hardening or thermo-setting 
resins such as phenol formaldehyde with appropriate abra 
sive agents. The reinforcing plies 14 and 18 may be of 
glass cloth or other strong reinforcing material. The in 
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ternally threaded member 22 is preferably of a metallic 
material although other materials are contemplated. 
A typical resin-abrasive composition utilized in con 

nection with the present invention is in parts by volume 
(a) aluminum oxide abrasive (83.3%), (b) phenolic 
resin (9.4%), (c) kryolite (6.5%) and (d) lime (0.8%) 
The foregoing ingredients are pressed to 'a ?nished wheel 
density of approximately 2.66 grams per cc. 

In the manufacturing process of making the grinding 
wheel 10 a suitable round mold is employed and a layer 
of resin and abrasive material comparable to ply 12 is 
placed in the mold. A reinforcing ply 14 is then placed 
upon the layer 12 and the second layer of resin and 
abrasive material 16 is formed on the ply 14. In this con 
nection it is to be noted that the reinforcing plies 14 and 
18 have preformed central openings 38 in order to receive 
the projecting member 22. It should be noted that the 
central openings in each of the plies of reinforcing ma 
terial are so designed that in the ?nished wheel plate 28 
will extend radially beyond the openings in the reinforc 
ing plies suf?ciently that the reinforcing plies will secure 
the plate. 

The-internally threaded member 22 is then placed upon 
the layer 16 so that depending skirt 34 projects through 
the opening 38 in the next reinforcing ply 18 which is 
placed on layer 16. When this is done skirt 34 will also 
pass through the layers 16 and 12 in order that the ?nished 
grinding wheel may have a central through opening such 
as the opening 40 as illustrated in FIG. 3. 

In studying FIG. 3 it should be noted that the front 
or working face of the grinding wheel is almost com 
pletely ?at and does not have a recessed area. Further 
more, each of the succeeding resin plies and reinforcing 
plies are ?at. . 
The manufacturing process is then completed by placing 

second reinforcing ply 18 so that it lies against the upper 
surface of the plate 28. The assembly process is com 
pleted by the provision of a smaller hub-like layer of 
resin and abrasive material comparable to ply 20. The 
disc is then pressed to the desired shape. The assembly 
is then heated in a curing oven in accordance with well 
known techniques in order to produce an essentially homo 
geneous bond between the reinforcing and the abrasive 
particles. The ?at, undistorted plies of reinforcing and 
abrasive particles are better able to withstand the grinding 
and centrifugal stresses. 
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Of course the make-up of the grinding wheel may vary _ 
in many ways, such as, by eliminating any or all of the 
reinforcing plies or by adding additional plies of reinforc 
ing and, or abrasive resin or by changing the shape of the 
wheel in the area between the extremity of the hub and its 
periphery by dishing the wheel such that this area assumes 
a somewhat conical shape. , ' 

The term “grinding wheel” has been used throughout 
the speci?cation and claims and is intended to include 
abrasive attachments or discs Whether ?exible or rigid. 

In studying'the ?nished grinding wheel in FIG. 3 it is 
to be noted that it can be simply threaded upon the shaft 
24 by rotating the grinding wheel such that internally 
threaded opening 30 is aligned with the threads 32 of the 
shaft 24. The grinding wheel 10 is then simply revolved 
until the threads 30 and 32 are engaged. 
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In use the shaft 24.is driven in a sense opposite to 

the advance of the engaged threads 30 and 32 so that the 
driving of the shaft 24 has a tendency to' tighten rather 
than loosen the engagement of the grinding wheel 10 and 
the shaft 24. If desired a stop member (not shown) may 
be formed on the shaft 24 in order to halt the inward ad 
vance of the grinding wheel 10. . 

It is thus seen that the internally threaded member 22 
is essentially formed as an integral element of the grind 
ing wheel 10 and that the member 22 can be separated 
from the remainder of the grinding wheel only by actual 
breaking through of several plies of the grinding wheel. 
The various plies and the member 22 cannot be separated 
through a gradual wearing-away process as was the case 
with adhesively secured adapters. Also, the front or 
working face of the grinding wheel is essentially com 
pletely ?at. ,- - 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is, therefore, to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed as the invention is: 
1. In a grinding wheel comprising a disc-like member 

having a substantially ?at abrasive face and a relatively 
small through opening at right angles to the abrasive face 
in the central portion thereof with said grinding wheel also 
including a resin-abrasive material bonding a plurality of 
reinforcing plies, an internally threaded member with a 
thin integral plate with considerable surface area, posi 
tioned between two of said reinforcing plies and beneath 
said abrasive face, said plate extending a considerable dis 
tance between said plies, said internally threaded member 
also comprising an integral nut de?ning said opening and 
extending from said plate away from said abrasive face, 
said nut extending outwardly of said wheel for a sub 
stantial distance whereby said grinding wheel may be se 
cured to a threaded shaft for rotation therewith without 
the need of an adapter ?ange by engaging the threaded 
end of said shaftdirectly within said internally threaded 
member. . 

2. The invention of claim 1 wherein said reinforcing 
plies are of glass cloth. 

3. The invention of claim 1 wherein said nut includes 
an embedded depending skirt extending toward said abra 
sive face. 

4. The invention of claim 3 wherein said depending 
skirt is also internally threaded. 

5. The invention of claim 1 wherein said nut extends 
outwardly for a distance at least as great as its internal 
penetration in said grinding wheel. ' 
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