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This invention relates to a diamond dressing 
tool and to a method of dressing grinding wheels 
and the like. 

It has heretofore been considered necessary to 
use fairly large diamonds, such as diamonds 
weighing more than 4 carat, in tools for dress 
ing grinding wheels. The thought has apparent 
ly been that the larger diamonds would do a bet 
ter job and stand up longer under the Severe 
conditions of a wheel dressing operation. 
Furthermore, in those instances where a plu 

rality of diamonds set in a single row have been 
arranged in alignment across the cutting face of 
a tool, the tool has always been so held with re 
spect to the wheel to be trued that the diamonds 
lie in a line parallel to the axis of the wheel and 
therefore cut in separate, side-by-side planes. 
I have now found that superior results can 

be obtained by using diamonds of 4 carat or 
less. The diamonds, in a given tool, should be 
fairly uniform in size and should be arranged in 
transverse rows' or tiers, with the diamonds in 
each tier in substantial alignment and Overlap 
ping lengthwise of the tool the diamonds in the 
next adjacent tier, so that by the time the dia 
monds in the outermost tier have become worn 
out, the diamonds in the next tier are coming 
into Cutting position, 

I have found, furthermore, that best results are 
obtained if the diamonds are positioned in the 
tool in a predetermined arrangement as to the 
number of diamonds in the successive tranverse 
tiers... My preferred arrangement is to position 
three diamonds in the outermost tier, viz, the 
tier which is first exposed, two diamonds in the 
second tier, and three diamonds again in the 
third tier. This is referred to as the 3-2-3 air 
rangement. Other advantageous arrangements 
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as do the teeth of a saw. The result is that the 
tool leaves a much freer cutting grinding wheel. 
The free movement of the cooling and lubricat. 
ing fluid past the diamonds, when in this novel 
position, tends to prevent overheating. 
. The positioning of the tool in accordance with 
my invention differs in still another respect from 
prior practice. Heretofore, in dressing a grind 
ing wheel, it has been customary to position the 
dressing tool at a point below the axis of the 
Wheel on the down moving side thereof so that 
the bearing pressure resultant is directed away 
from the wheel travel and there will therefore . 
be less chance of damage to the diamond. In the 
use of my tool, however, the tool is positioned 
directly on a line with the axis, with the middle 

... diamond, if three diamonds are presented to 
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Ward the wheel surface, in line with a radius of 
the wheel, that is, with the line of pressure of 
the diamond normal to the circumference of the 
wheel at the point of contact therewith. 
The use of my diamond dressing tool in the 

manner indicated leaves the surface of the 
grinding wheel in a more open, freer condition, instead of in a glazed condition such as is fre 
quently the case when a single large dull dia 
mond is used. A single large diamond tends to 
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are the 2-2-2, the 3-3-3, the 4-4-4, and the 
4-3-4. Such arrangements have proved more ef 
ficient, resulting in less tendency to overheating 
and to glazing the surface of the grinding wheel 
than where the tool has but a single large stone 
or a larger number of closely spaced small stones. 

Contrary to previous practice I have also found 
that in using the dressing tool of my invention 
superior results are djbtained if the tool is so held 
against the surface of the grinding wheel that 
the diamonds lie substantially in a plane at right 
angles to the axis of the wheel, rather than par 
allel to the wheel axis. When in the position 
that I have indicated, the diamonds follow in 
practically the same track as that cut by the 
leading diamond. Therefore, each diamond does 
a proportionate amount of work much the same 55 merly. 
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four diamonds in alignment in each of the suc 
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wear flat on its cutting surface and then to pack 
grit in between the grains of the grinding wheel, 
leaving the wheel in a dull condition. My 
method and tool leave the surface of the wheel 
in a free cutting condition. As a result, the ef 
fective life of a grinding wheel that has been 
properly dressed with my tool is much longer 
and more effective; a wheel is held to size more 
efficiently; and the operator can obtain more 
pieces of uniform finish between dressings, there 
by increasing his production and reducing his 
manufacturing costs. . . ) 

It is therefore an important object of this in 
vention to provide a diamond dressing tool of 
novel construction, wherein small diamonds of 
relatively uniform size are employed instead of 
a single. large diamond and the diamonds are 
arranged in tiers with preferably two, three or 

cessive tiers. 
It is a further important object of this inven 

tion to provide a novel method of dressing a 
grinding wheel, in accordance with which a tool 
of my invention is positioned so that the dia 
nonds line up one behind the other in substan 
tially the same cutting track, instead of being 
aligned parallel to the axis of the wheel as for 
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It is a further object of this invention to at 

tain the superior results and advantages above 
enumerated by the use of a diamond dressing 
tool such as is hereinafter more fully described. 
Other and further important objects of this 

invention will be apparent from the disclosures 
in the specification and the accompanying 
drawing. 
This invention (in a preferred form) is illus 

trated in the drawing and hereinafter more fully 
described. 
On the drawing: 
Figure 1 is a fragmentary end elevational view 

of an assembly, illustrating the positioning of a 
dressing tool in a holder during the dressing Ops 
eration, with parts broken away and in section. 

Figure 2 is an enlarged elevational view of a 
diamond dressing tool embodying my invention, 
with parts broken away and in section to show 
the positioning of the diamonds. 

Figure 3 is a top plan elevational view of my 
diamond dressing tool. 

Figure 4 is a sectional view taken substantially 
along the line IV-V of Fig. 3, with a part in 
elevation. . 
As shown on the drawing: . 
In Fig. 1 there is shown a conventional type of 

assembly comprising a mounting, indicated gen 
erally by the reference numeral to for holding 
a grinding wheel for rotation during the dress 
ing operation. A tool holder 2 serves to hold a 
tool in dressing relationship to the surface of the 
grinding wheel f f, with the usual adjustment 
for controlling the amount of the bearing pres 
sure between the tool and the wheel surface. A 
dressing tool 3 of my invention is shown in the 
holder 2, retained therein by means of a set 
screw 4. 

It will be understood that the showing of the 
assembled tool and holder in Fig. 1 is purely con 
ventional and that for the purpose of illustrat 
ing the method of my invention, the tool 3 has 
been provided with an offset end so as to adapt 
it to a conventional type of tool holder. The 
holder shown is intended for a tool having a 
straight axis so that it is necessary, in order to 
practice the method of my invention without 
changing the design of the tool holder, to pro 
vide my tool with an offset end, such as the end 

5. By redesigning the tool holder 2, however, 
it would be possible to use a tool having a straight 
axis and still practice the method of my inven 
tion. It may be further noted that the assen 
bly shown in Fig. 1 is that of a centerless type 
of mounting, necessitating the positioning of 
the tool holder above the axis of the grinding 
wheel. With other types of mounting, the posi 
tion of the tool holder might be different, but 
Fig. 1 illustrates the principle involved, as will 
later more fully be explained. 
The diamond dressing tool comprises a cy 

lindrical shank it from which extends an offset 
end S. joined thereto by tapering shoulders . 
As shown, the end S has a rectangularly shaped 
flat end face f, when new, but the particular 
form and shape of the tool is not critical. 
The metal of the tool end is comprises a ma 

trix in which are embedded a plurality of dia 
monds 9. The manner of forming the end 5 
and motinting the diamonds therein is described 
in my copending application entitled "Method of 
making diamond tools," Patent No. 2,210,039, 
dated August 6, 1940. 

In accordance with my present invention, the 
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with the diamonds in each tier in substantial 
alignment. Preferably there are a number of 
such tiers, so that as the diamonds ini one tier 
become worn, the diamonds in the next succes 
sive lower tier come into cutting or dressing po 
sition. As shown, there are three such tiers, 
identified by the reference characters A,B and C. 
In the outermost tier AI prefer to position three 
diamonds in substantial alignment with their 
longer axes preferably parallel to the axis X-X 
of the tool end it. In the next successive tier 
B, I prefer to position two diamonds , also in 
substantial alignment and symmetrically spaced . 
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with respect to the axis X-X to lie between the 
diamonds of the tier A but overlapping the dia 
monds of tier Alengthwise of the tool. The dia 
monds in tier C are preferably spaced the same 
as the diamonds in tier A and overlap length 
wise of the tool the diamonds in the tier B, 
The size and arrangement of the diamonds. 
9 are very important depending on grinding con 

ditions. While it is not essential that the num 
ber of the diamonds in the successive tiers be 
as shown, namely, three, two and three, I have 
found that this arrangement gives most satisfac 
tory results. However, it is possible to realize. 
the advantages of my invention by employing a 
four-three-four combination, as well as the other 
combinations hereinbefore referred to, in place 
of the three-two-three combination shown. In any given tool, diamonds of approximately 
the same size are used in each tier, or in a single 
tier if only one tier is employed. This tends to 
ward unifornity in the results obtained using 
my tool. As to the size of the diamonds, they 
should be 4 carat or smaller in weight, but not 
of such small size as to be capable of passing 
through a 200 mesh screen. For-most practical 
purposes the diamonds should weigh between 
0.01 and 0.1 carat, and preferably between 0.05 
and 0.08 carat, with about 0.06 carat as the op 
timum weight per stone. This is quite a depar- . 
ture from former practices, since it has hereto 
fore been customary to employ a single stone of 
ter weight than a quarter carat in dressing 
The spacing of the diamonds is also important. 

If the diamonds are about 0.05 to 0.08 carat each, 
the spacing at the closest point between adjacent 
diamonds in a tier should not be less than about 

of an inch. With the larger stones indicated . . 
to be permissible, namely those weighing some 
what less than a quarter carat each, the spacing 
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between stones in a tier may be as much as % 
of an inch, whereas with the finest stones indi 
cated to be permissible, the spacing may be as 
little as 0.005 inch. The larger the stones, the 
greater may be the spacing between stones, and 
vice versa. 

In using a diamond dressing tool such as de 
scribed, the tool f is positioned within a holder 
2 in the manner illustrated in Fig. 1, with the 
middle diamond, indicated by the reference nu 
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meral n, lying on a radius line R-L, passing 
through the axis of the grinding wheel mounting 

... The line of the tier A of the diamonds in 
cluding the diamond m, is thus in a plane at 
right angles to the axis of the mounting , and 
the diamonds of said tier A follow in substantially. 
the same track as the grinding wheel is rol. 
tated in the direction of the arrow, much the 

diamonds are arranged in one or more tiers, 75 

-sane as would the teeth of a saw. Since the 
tool-holder 2 is advanced slowly across the face 
9f the grinding wheel i?, usually but once dur 
ing the operation of dressing said wheel, the dia 



monds theoretically do not travel in exactly the 
same track, but for all practical purposes the 
diamonds may be said to follow in the same track. 
This arrangement brings about a cutting action 
rather than a crushing action, with the result 
that the surface of the grinding wheel after 
dressing is freer and more open and there is less 
fine grit packed in between the grains of the 
surface of the wheel. As previously stated, grind 
ing wheels dressed in accordance with my method 
require less frequent dressing for this reason, and 
have a longer useful life than heretofore. 
As the diamonds in the Outermost tier. A be 

come worn away, the softer matrix surrounding 
them wears away even more deeply, until the 
points of the diamonds in the tier B are finally 
exposed and take up the cutting burden. One 
of the big advantages of using relatively small 
diamonds, such as herein described, is that the 
small diamonds retain their cutting effectiveness 
until they are practically used up, whereas a 
large diamond and also other tools where dia 
monds are set in surface multiples wear flat and 
require the tools to be turned and eventually 
reset. It is not necessary, when using the tool 
of my invention, to repeatedly turn the tool to 
present a new face of the diamond for its cut 
ting action, as is generally the case when a single 
diamond and other types referred to are used 
for dressing a wheel. Also, the provision of a 
series of small diamonds, as in the case of my 
tool, renders the action of the cooling lubricant 
more effective in carrying away heat from the 
cutting zone. 
According to previous standards, it has been 
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thought necessary in the trueing of grinding 
wheels that the size of the diamond should bear 
Some fixed ratio to the diameter of the wheels 
to be trued. For instance, with a wheel of six 
inches and under in diameter, a 4 carat dia 
mond would generally be considered necessary, 
while with wheels as large as 36 and 42 inches 
in diameter, it would be thought necessary to 
use a diamond of 6 or 8 carats, respectively. 
Such previous theories are entirely overthrown 
by the actual operation of the tools of my in 

... vention, since my diamond dressing tools have 
thoroughly demonstrated the superior advan 
tages flowing from the use of relatively small 
diamonds arranged in the manner above de 
scribed. 
Although my tool has been described as a dia 

mond dressing tool, it will be understood that 
the tool can be used for other purposes than 
merely in the dressing of grinding wheels, as for 
instance in the cutting of the grinding wheel 
to a given radius, and for other purposes, 

It will, of course, be understood that various 
details of construction may be varied through 
a wide range without departing from the prin 
ciples of this invention and it is, therefore, not 
the purpose to limit the patent granted hereon 
otherwise than necessitated by the scope of the 
appended claims. 

I claim as my invention: 
1. In the method of dressing a wheel with a 

diamond tool having a plurality of relatively 
small diamonds all in substantial alignment 
across the face of the tool, the steps of so posi 
tioning the tool with respect to the wheel that 
the line of said diamonds lies in a plane trans 
verse of the axis of said wheel, whereby the 
diamonds line up one behind the other in sub 
stantially the same cutting track, and effecting 
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2,254,892 3 
relative movement between the tool and wheel 
to dress the wheel. . 

2. In a wheel dressing assembly, a diamond 
tool having a plurality of diamonds all set in 
substantial alignment across the face of said 
tool, and a holder for said tool for positioning 
said diamonds in dressing relationship to said. 
wheel with the line of said diamonds lying in 
a plane at right angles to the axis of sald wheel, 
whereby the diamonds line up one behind the 
other in substantially the same cutting track. 

3. A diamond dressing tool comprising a ma 
trix and a plurality of diamonds of compara 
tively uniform size embedded therein, all of said 
diamonds being arranged in practically a single 
plane and in substantial alignment in tiers with 
at least three but not more than four diamonds 
in one tier and at least two diamonds but not 
more than four in an adjacent tier, the diamonds 
in adjacent tiers overlapping lengthwise of the 
tool and each diamond being of not greater than 
0.25 carat but of greater size than 200 mesh. 

4. A diamond dressing tool comprising a ma 
trix and a plurality of diamonds of comparatively 
uniform size embedded therein, all of said dia 
monds being arranged in substantial alignment 
in tiers with three diamonds in one tier and two 
diamonds in an adjacent tier, the diamonds in 
each tier being spaced apart by not more than 
% inch nor less than 0.005 inch, the spacing be 
ing greater the larger the diamonds and being 
less the smaller the diamonds, the diamonds in 
adjacent tiers overlapping lengthwise of the tool 
and each diamond being of not greater than 
0.25 carat but of greater size than 200 mesh. 

5. In the method of dressing a wheel using 
a diamond dressing tool having a plurality of 
diamonds weighing between 0.01 and 0.25 carat 
all arranged in substantially the same plane, 
the steps of positioning the tool with the line 
of the diamonds lying in a plane transverse of 
the axis of said wheel and with the line of pres 
sure of the diamonds extending along a radius 
of the wheel, whereby the diamonds line up one 
behind the other in substantially the same cut 
ting track, and effecting relative movement be 
tween the tool and wheel to dress the wheel, 

6. A diamond dressing tool which comprises 
a shank adapted for mounting in a standard 
holder, said shank having an end portion at an 
angle to the shank predetermined for presenting 
the end face thereof in a plane normal to the 
radius of the wheel being ground, and a plu 
rality of diamonds set in said end face lying 
in a plane at right angles to the axis of the 
wheel whereby the diamonds line up one behind 
the other in substantially the same cutting track. 

7. A diamond dressing tool adapted for mount 
ing in a holder to dress a wheel comprising a 
tool body and a plurality of diamonds'set in an 
end thereof in such a manner that all of said 
diamonds lie in practically a single plane trans 
verse to the axis of the wheel with at least two 
of said diamonds disposed in a line across the 
end of the tool body, whereby the diamonds line 
up one behind the other in substantially the 
same cutting track, said diamonds in said line. 
being spaced apart not more than 4 inch nor 
less than 0.005 inch, and the diamonds weigh 
ing not more than 0.25 carat nor being so small 
as to pass a 200 mesh screen, the spacing being 
greater for the larger-sized diamonds and less 
for the smaller-sized diamonds. 

8. A diamond dressing tool adapted for mount 
ing in a holder to dress a wheel comprising a 
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'ool body, a plurality of diamonds set in an end 
hereof in such manner that all of said diamonds 
lie in practically a single plane substantially 
transverse of the axis of the wheel and with at 
least two diamonds disposed in a line across the 
end of the tool body, whereby the diamonds line 
up one behind the other in substantially the 
same cutting track. 

9. A diamond dressing tool adapted for mount 
ing in a holder to dress a wheel comprising a 10. 
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tool body and a plurality of diamonds imbedded 
therein all lying in practically a single plane 
stubstantially transverse to the axis of the wheel, 
said diamonds being arranged in tiers with a 
plurelity of diamonds in each tier to produce 
a line of diamonds across the end of the tool 
body whereby the diamonds line up one behind 
the other in substantially the same cutting track. 

JOEN ... PERE. 


