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This invention relates to a grinding wheel, 
and more particularly to a thin grinding wheel 
adapted to act as a rotary saw for producing nar 
rOW grooWes or cutting off lengths of work by 
providing independent but simultaneous grind 
ing operations with its periphery and side faces. 
Due to the rapid peripheral cutting ability of 

bonded abrasive wheels when rotated at high 
surface speeds, many of these wheels have been 
employed for cutting-off and slicing operations 
formerly accomplished with rotary steel saws. 
In fact, it has been found that a cutting-off 
grinding , wheel of this type is capable of pro 
ducing an extremely fast cutting operation even 
On certain alloy steels and other hard materials 
which cannot ordinarily be cut with a steel saw. 
Bonded abrasive cutting-off wheels are very thin 
in comparison with their diameters and they are 
usually 20 inches or less in diameter and 3% of 
an inch or less in thickness. These wheels are 
Very fragile because they are thin and they can 
not withstand any lateral pressure without 
breakage. In view of their extremely rapid 
peripheral cutting ability, it is frequently the 
practice for such wheels to be operated at as 
high a surface speed as 16,000 feet per minute. 
Breakage of a cutting-off wheel at this excessive 
ly high operating speed seriously endangers the 
machine operator and usually damages the work. 

Heretofore, cutting-off abrasive wheels have 
been incapable of being operated at their maxi 
mum peripheral cutting capacities since the 
rapidity of the cutting operation is so great that 
it invariably results in an excessive heat of 
grinding, particularly in view of the fact that 
the side wheel faces Were not provided with suf 
ficient grinding ability to produce clearance be 
tween the wheel sid?s and the sides of the work 
cut during a high speed grinding operation and 
dissipate the heat of. grinding. This excessive 
heat of grinding frequently causes uneven wheel 
expansion, resulting in warpage and breakage 
thereof. These wheels have also been unsatis 
factory since they wear away most rapidly at 
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their peripheral edges, with the frequent result 
that they become wedge-shaped and narrower 
at their periphery than at their central portion. 
A grinding wheel worn in this manner is usually 
discarded as unfit for use since it will not clear 
itself within the work cut, but will bind therein 
and break. . Furthermore, a wheel of this type . 
having side faces which are worn so that they 
tarper towards each other does not produce a sat 
is actory cut which is perpendiçular to the axis 
of wheel rotation. 

independent of the other. 

(Cl. 51-278) 
It is, therefore, an object of this invention to 

provide a º grinding wheel which will maintain 
a desired contour on its operative faces during 
grinding and which is adapted to simultaneously 
produce predetermined but different grinding ef 
fects with a peripheral face and a side wheel 
face. v 

It is a further object of this invention to pro 
vide a laminated type of cutting-off grinding 
wheel adapted to cut deep, narrow grooves or to 
cut off lengths of work, having side wheel faces 
of any desired grinding characteristics, irrespec 
tive of the grinding properties of the main body 
portion of the wheel. 

It is a still further object of this invention to 
provide a method whereby a grinding wheel 
having predetermined but different peripheral 
and side face grinding characteristics may be 
easily and accurately produced. 
The preferred embodiments of my invention 

relate particularly to a very thin grinding wheel 
of the type usually employed in the nature of a 
rotary saw for a cutting-off operation for pro 
ducing deep, narrow grooves, but it will be un 
derstood that this invention is equally well ap 
plicable to any grinding wheel having different 
predetermined grinding , properties on its pe 
riphery and a side face thereof. 
According to my invention, I have provided a 

grinding wheel having a substantially uniformly 
wearing peripheral surface which will not break 
down rapidly on its edges nor wear wedge shaped 
and bind within the work cut and which Will 
produce a fast predetermined cutting action on 
its opposed side faces independent of its pe 
ripheral cutting ability. This is accomplished 
by forming the opposed parallel side wheel faces 
of reenforcing surface layers of sharp abrasive 
grains imbedded within the sides of the body 
portion of the grinding wheel and thus provid 
ing surface layers having a greater quantity or 
density of distribution of the abrasive than has 
the central portion. These layers of abrasive 
grains, may comprise any shape, size and kind of 
granular abrasive material irrespective of the 
abrasive grains employed within the main body 
portion of the wheel which provide the peripher 
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al grinding properties thereof. It will thus be 
appreciated that my invention provides a grind 
ing wheel having different peripheral and side 
wheel face grinding characteristics which may 
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be so predetermined irrespective of each other - 
aS - to each provide any desired grinding action 

The layers of abra 
Sive grains forming the operative side wheel faces 55 
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further aid in providing the desired grinding 
properties on the peripheral wheel edges So that 
the peripheral wheel face will not break down 
nor change shape during a grinding Operation ̀  
and the wheel periphery will maintain its de 
sired contour of grinding surface. 
My preferred type of invention comprises a 

hard rubber bonded grinding wheel wherein an 
un vulcanized sheet of suitable vulcanizable hardi 
rubber compound having abrasive grains of de 
sired shape, size and material distributed 
throughout its entire body, forming a central 
body portion of the wheel, has a layer or coating 
of loose abrasive grains imbedded within its op 
posed sides. It should be understood that the 
term “hard rubber” as employed in the claims 
applies to a rubber compound containing at least 
20% of sulphur by weight and which compound 
may be vºlcanized to form a hard, tough, non 
resilient body of the nature of ebonite or vul 
carite. The abrasive grains imbedded within 
this centrali body portion of the wheel may be 
composed of any suitable material, such as sili 
con carbide or crystalline alumina, or other suit 
able abrasive materials or various combinations 
of abrasive materials adapted to provide a desired 
peripheral grinding operation with the grinding 
Wyneel. The abrasive material forming the gran 
ular layers imbedded within the opposed sides of 
the abrasive and bond forming the main body 
portion of the wheel may comprise any suitable 
abrasive, such as grains of crystalline alumina, 
silicon carbide, i diamonds, or boron carbide 
known by the formula , B4C and disclosed in the 
Ünited States patent to Ridgway No. 1,897,214. 
The abrasive material forming these surface lay 

efS 8 adi providing the additional cutting edges 
for the side wheel i faces which supplement or 
increase the content of the abrasive of the main 
body portion of the wheel within the side wheel 
faces is preferably composed of a material having 
a, different cutting - ability from that of the abra 
sive grains within the main body portion of the 
Wheel, and it is preferably one which provides a 
faster cutting action on the sides and peripheral 
edges of the wheel and maintains uniformly 
Wearing grinding faces as well as to provide a 
sufficiently fast abrading operation on the side 
faces of the work cut to clear the wheel therein 
and provide a fast, cool cutting action. 

In the accompanying drawing: 
Figs. i and 2 illustrate diagrammatically the 

two successive steps of first embedding abrasive 
grains entirely within a mass of rubber and then 
partially embedding abrasive grains in a surface 
thereof; and 

Figs. 3 and 4 show fragments in section and 
greatly enlarged of two types of wheel made 
by this method. 

in the manufacture of my preferred type of 
cutting-off grinding wheel, abrasive grains of 
suitable size, shape and material, such as crystal 
line alumina, or silicon carbide, are incorporated 
in a sheet of suitable vulcanizable hard rubber 
compound by any well-known milling process, as 
indicated diagrammatically in Fig. 1 of the 
drawing. For example, the raw "rubber bonding 
material commonly referred to as smoked sheet 
may be first compounded by repeatedly passing 
the rubber and compounding materials, such as 
sulphur, and suitable fillers, vulcanization accel 
erators etc. between heated spaced rotating rolls 
0. The rubber sheet containing the compound 

ing materials may be folded after each successive 
pass through the rolls until the rubber ançi ÇQm 

2,073,854 
pounding materials are ... intimately mixed 
throughout the entire body.. The sulphur con 
tent of this vulcanizable rubber compound pref 
erably comprises 20% or more by weight relative 
to the weight of the raw rubber compounded 
therewith, so that the resultant product will form 
a hard rubber when vulcanized. 
A required quantity of loose abrasive grains 2 

of desired size, material and shape is thereafter. 
wrapped in the sheet rubber compound 4 and 
the resultant body is milled by repeatedly passing 
it between the same set or a similar set of heated 
rolls å 0 until the abrasive material is uniformly 
distributed throughout the entire sheet, as indi 
cated at the right hand portion of the rubber 
mass in Fig. 1. These rolls are adjustably spaced 
relative to each other and are usually moved 
closer together after each successive pass of the 
rubber sheet therebetween until it is of the final 
desired wheel thickness. When the abrasive 
grains have become suitably distributed through 
out the entire body of unwulcanized rubber com 
pound, the top face of the rubber and abrasive 
sheet A 6 (Fig. 2) is coated with an evenly dis 
tributed layer of loose abrasive grains 8. "These 
grains are of desired shape and material to pro 
vide a required grinding operation by the side 
faces of the cutting-off grinding wheel, and they 
preferably comprise a harder abrasive material 
than that of the abrasive grains Within the cen 
tral body portion of the wheel. The coated rub 
ber sheet is passed back and forth through the 
milling rolls 0 a sufficient number of times to 
thoroughly imbed the layer of surface grains 
within the side face of the rubber and abrasive 
sheet and reduce the body to the desired thick 
6SS, 
As shown in Fig. 3 this type of cutting-ofÝ 

grinding wheel comprises a main body portion 
20 of hard rubber carrying abrasive grains 22 of 
alumina having a grit size of 150, and the. Side 
wheel faces are composed of embedded layers 
of a harder abrasive 24 of a suitable size, such as 
silicon carbide or boron carbide of 180 grit size. 
Another example of my cutting-off, wheel com 
prises a central body portion of rubber bonded 
silicon carbide grains of 90 grit size and side 
wheel faces composed principally of embedded 
layers of granular boron carbide of 240 grit size. 
Various combinations of abrasive materials of 
various grit sizes may be employed, but the 
embedded abrasive layers forming the opposed 
side wheel faces are preferably composed of a 
harder abrasive material and of a smaller grit 
size than that of the abrasive grains within the 
main body portion of the wheel. The depth of 
the layer of embedded grains forming the side 
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wheel faces may be predetermined by control 
ling the thickness and number of layers of loose - 
abrasive material rolled into the surface of the 
raw rubber sheet. W 
turned over and is similarly coated and impreg 
nated with another layer of abrasive grains on 
its opposed side face, after which disk shaped 
grinding members of desired outer and inner 
diameters are cut therefrom by means of suitable 
dies and thereafter subjected to : any suitable 
vulcanizing operation, such as a héat of 250° C. 
for several hours, as is well known in the art. 

It will be appreciated that in this type of 
grinding wheel, side faces may be provided hav 
ing any desired cutting ability independent of 
the cutting ability of the main body portion of 
the wheel which determines the peripheral grind 
ing characteristics thereof. Furthermore, as 

The rubber sheet is then 
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shown in Fig. 4, a grinding wheel comprising a 
body of rubber 2S and abrasive grains 2 may 
have only one rough side face, which may be 
easily provided in the same manner by simply . 
impregnating a layer of loose abrasive grains 30 
in one side of the unvulcanized 
compound. 
Various modifications in structure and methods 

of manufacture of the present invention will be 
apparent to one skilled in the art, and the claims 
presented in this case are to be interpreted 
broadly within the scope of my disclosure. 

Having thus described my invention, what II 
claim as new and desire to secure by Letters 
Patent is: 

1. A grinding wheel having a peripheral cut 
ting face and comprising a body of abrasive 
grains distributed in and bonded solely by vul 
canized rubber and having a side layer of sup 
plemental abrasive grains embedded in the 
rubber and abrasive body and solely bonded by 
the rubber thereof. M 2. A grinding wheel having a peripheral cut 
ting face and comprising an inner body of abra 

sheet of rubber º 

have a greater density of abrasive grains than has 

33 
sive grains interspersed substantially uniformly 
throughout a bond of vulcanized hard rubber, 
and outer layers of supplemental closely spaced 
abrasive grains distributed on the side faces of 
the wheel and partially embedded in the rubber 
and abrasive body and bonded solely by the rub 
ber thereof, whereby the side faces of the wheel 

the inner body. 
3. A grinding wheel according to claim li 

wherein the supplemental abrasive material in 
the side layer has an average grain size which is 
materially different from that of the - abrasive 
grains of the body portion. 

4. A grinding wheel according to claim Il in 
which the supplemental abrasive grains on the 
side faces are harder than the grains in the 
inner body. 

5. A grinding wheel according to claim 1 in 
which the supplemental abrasive grains on the 
side faces comprise boron carbide and the grains 
within the body portion are of a softer abrasive 
material. OUANE E. WEBSTER, 
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