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The present invention relates to a method 
for the absorption of heat in an abrading oper 
ation in which a cutting tool is surfaced by 
means of abrading contact with an abrasive sur 
face. 
One of the most common high speed cutting 

tools in industrial use today consists of a steel 
Shank which is suitably recessed in one end to 
Ireceive a hard metal insert composed of nate 
rial Such as metallic carbides known commer 
cially as sintered carbides. 

In shaping or dressing the carbide tool to a 
desired configuration, which usually involves 
bringing the carbide tipped tool into abrading 
contact with a moving abrasive surface, the re 
moval of heat presents a critical problem. The 
amount of heat generated in this type of grind 
ing operation is dependent upon the grinding 
preSSure and the Surface area, being ground. 

In such a grinding operation, it is imperative 
that the carbide tipped tool be kept at a tem 
perature below that at which the temperature 
differential between the carbide tip and the steel 
body of the tool is large enough to crack the 
carbide tip from thermal stresses. The differ 
ence in coefficients of thermal expansion for car 
bides and Steel vary Cuite significantly, as the 
coefficients of thermal expansion for car 
bides range from about 2.8x10-6 in./in/ F. to 
4.0x10-6 in./in. F., while the coefficient for 
steel is about 8.2x10-6 in/in/ F. 
In grinding such tools, the steel body often 

heats up to a temperature where it fuses into 
the grinding Wheel. When this occurs, the wheel 
must be resurfaced to permit accurate grinding 
of Subsequent cutting tools. 
There are two methods now commonly em 

ployed for grinding carbide tipped tools. One 
of these is a dry grinding process in which the 
carbide tipped tool is pressed directly against 
the moving abrasive surface, with or without the 
introduction of compressed air during the grind 
ing Operation. 
This proceSS has the advantage that the Oper 

ator has good Visual control over the Opera 
tion. However, the dry grinding process suf 
fers from the drawback that the grinding op 
eration must be interrupted to permit the tool 
to cool to avoid cracking the carbide tip from 
thermal stresses. In some instances, the tools 
are rotated during the grinding operation, so that 
a portion of one tool is being ground while other 
tools in various stages of grinding are cooling, 
but this technique is rather costly in that it re 
quires excessive handling of the tool by the op 
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erator and excessive inventory. Another disad 
vantage of the dry grinding process is the in 
herent danger of burning the operator's hand 
by heat conducted by the tool being ground. 
Another process for grinding carbide tipped 

tools consists in maintaining a continuous fiOW 
of liquid coolant over the carbide edge as the 
edge is being ground. This type of process has 
the advantage of being able to remove a greater 
amount of stock. in one grind than is possible 
with dry grinding, as the liquid coolant is able 
to dissipate some of the heat liberated during 
grinding. The presence of the liquid also acts 
to remove dust formed. Consequently, the wheel 
life and grinding action are slightly better in 
this type of process than in dry grinding. 

However, the wet grinding operation has the 
disadvantages resulting from the inability of 
the operator to see the surface being ground. 
Another of the disadvantages resides in Splash 
ing of the coolant against the operator and On 
the foor. Further, grinding wheels do not absorb 
the coolant uniformly, so that they are often 
rendered out of balance by unequal absorption 
of liquid coolant. Furthermore, tools which have 
been wet ground must be wiped perfectly dry 
after the grinding operation, or otherWise pro 
tected against rust. 
The present invention is concerned with a 

method for grinding carbide tipped tools by di 
recting a stream of liquefied gas into the area. 
of contact between the carbide tool and the 
abrasive surface, so that the heat of the grind 
ing operation is dissipated in volatilizing the 
liguefied gas to a vapor. The liquefied gas in 
troduced into the area of abrading contact 
serves the function of a heat control Inedium 
through its volatilization. 
The preferred coolant used in the process of 

this invention is carbon dioxide, but other nor 
mally gaseous materials such as liquid air might 
be employed. It is desirable, however, to use a, 
gaseous material which is non-toxic unless Spe 
cial means can be provided to remove the WOI 
attilized gas during grinding. 
An object of the present invention is to pro 

vide a method for cooling abrading operations. 
Another object of the present invention is to 

provide a method of grinding carbide tipped 
tools easily without danger of cracking the car 
bide tip due to excessive thermal stresses. 
A still further object of the invention is to 

provide a nethod of grinding carbide tipped 
tools in which the grinding may be carried out 
in a rapid manner, and in which the abra Sive 
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surfaces employed in the grinding operation 
having a longer effective life than in any previ 
ously used grinding operation. 
Other and further objects of the invention Will 

be apparent to those skilled in the art fl'On the 
following description of the annexed sheet of 
drawings which, by way of a preferred example 
only, illustrates one embodiment of the invention. 
On the drawings: 
Figure 1 is a plan view of a grinding assembly 

for surfacing a carbide-tipped tool; and 
Figure 2 is a diagrammatic elevational view of 

the apparatus, illustrating the ineans by Which 
the Stream of coolant material is introduced into 
the abrading Zone. 
As shown on the drawings: 
In Figures i and 2, reference numeral fo desig 

nates generally an abrasive Wheel mounted for 
rotation about itS central axis. 
The grinding Wheel O is shown in position to 

grind the Surface of a cutting tool Which is 
held in fixed position by means not shown against 
the abrasive periphery of the grinding wheel 0. 
The cutting tool may consist of a generally 
rectangular shank 2 of steel or other material 
having a high resistance to tensile stress. An 
insert E3 composed of Sintered metal carbides, 
such as Carboloy, is secured within a recess f4 
of the shank 2 as by means of brazing, or the 
like. From Figure 2, it will be apparent that the 
forward edge of the insert f3 extends slightly 
beyond the forward edge of the shank 2. 
A Source of liquefied coolant gas, Such as car'- 

bon dioxide, is introduced from a gas cylinder 5. 
The liquefied carbon dioxide leaving the cylin 

der 5 passes through a valve and through a 
conduit f8 which feeds a flexible tube 9. A pres 
sure gauge 20 is provided in the flexible line 9 
to determine the existing carbon dioxide pressure 
in the line. 
The flexible tube 9 directs liquefied carbon 

dioxide into a housing 22 disposed near the 
periphery of the abrasive grinding wheel 0. AS 
shown in Figure 2, the housing 22 contains a 
restricted passageway 23 communicating with the 
line 9. The restricted passageway 23 discharges 
through a small orifice 24 in a manner such that 
a stream S of liquid carbon dioxide is directed 
in a direction tangential to the periphery of the 
grinding wheel O at the area of contact between 
the carbide insert f3 and the periphery of the 
grinding wheel 0. 
In order to maintain the carbon dioxide in a 

liquid condition at least until it reaches the dis 
charge orifice 24, the passageway 23 must be suffi 
ciently strong to hold a back pressure in the tube 
9 sufficiently high to prevent gasification in the 

tube. Further, the orifice must be arranged So 
that it Will not release the pressure inside of the 
outlet 24 and thereby permit cooling in the nozzle 
or in the tube with Subsequent icing or develop 
ment of frost in the tube. 
Consequently, as shown in Figure 2, the liquid 

foWs to an orifice 24 in a thin disk 23A, which is 
a part of the nozzle 23. Since carbon dioxide 
flashes from liquid at approximately 70 lbs. per 
Square inch, the thin disk minimizes the distance 
in which the carbon dioxide pressure changes 
from approximately 960 lbs. per square inch to 
atmospheric pressure. Thereby, it permits opti 
mum control of the critical flash point aiding in 
preventing expansion in the nozzle and formation 
of an ice block. 
The shutoff valve f is utilized to control flow 

of liquid carbon dioxide from the cylinder 5 to 
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the orifice 24. With the cylinder at room tem 
perature, the carbon dioxide pressure is approxi 
mately 960 lbs. per square inch. Refrigeration 
of the cylinder reduces the pressure and increases 
the heat absorption capacity of the Carbon 
dioxide. 
By directing the stream S at the area of con 

tact between the carbide inset 3 and the periph 
eity of the grinding wheel G in a direction tan 
gential to the periphery of the grinding wheel 

, the stream S serves to blow away dust from 
the cutting tool f or from the grinding wheel ?o 
during the abrading operation. 

After impinging upon the abrading area, A, the 
liquid in the stream S. Vaporizes and the latent 
heat of the vaporization of liquefied gas directly 
in the area of liberation of heat developed by the 
abrading operation provides an efficient heat 
transfer to maintain the cutting point of the car 
bide insert 3 at any desired temperature. The 
Vaporized ol' gasified liquid then moves away from 
the cutting tool f f and the grinding wheel 0 SO 
that a film of ice will not be built up to insulate 
the abrading area. 
By maintaining the stream S in liquid form 

directly up to the abrading area A, the latent 
heat of Vaporization, amounting to 247 B. t. u per 
lb. of carbon dioxide is available for heat absorp 
tion. Since the liquefied carbon dioxide boils at 
-109.6 F., an additional heat absorption of 32 
B. t. i. per lb. is also available as the gasified 
?ilaterial is Warmed to room temperature. This 
Srihaller amount of heat absorption capacity is, 
however, not necessarily all retained in cooling 
the cutting tool and abrasive wheel, since it is 
preferable to direct the gas away from the area, 
A to insure dust removal and eliminate icing. 
The rate of feed of the carbon dioxide should 

be controlled by regulation of the size of the ori 
fices 24 and pressure in the tube 9 to supply just 
enough cooling and lubricating effect to carry out 
the grinding operation. The diameters of the 
Orifices are dependent on the type of tools being 
ground, the initial liquid carbon dioxide tempera 
ture, and the distance between the orifice and the 
edge being ground. The distance between the 
Orifices and the area, where the heat is generated 
is normally the place where the greatest amount 
of carbon dioxide contacts the area. 

Experimental tests have shown that it is not 
neceSSally to have a constaint flow of earbon diox 
ide Striking the tool continuously during the 
grinding operation, and the operator may inter 
rupt the flow of carbon dioxide intermittently, 
until the temperature rise indicates that more 
coolant should be fed to the abrading area. 
From the foregoing description, it will be 

understood that the grinding and resurfacing of 
carbide tools by means of an abrasive surface is 
improved and expedited according to this inven 
tion by feeding liquid carbon dioxide or other 
liquefied gas directly to the area of contact be 
tWeen the tool and the abrasive surface to utilize 
the latent heat of vaporization of the liquefied 
gas for simultaneously cooling and lubricating the 
Operation. 

It will be understood that various modifications 
and variations may be effected without departing 
from the Scope of the novel concepts of the pres 
ent invention. 

I claim as my invention: 
i. The method of grinding a carbide cutting 

tool which comprises contacting said cutting tool 
with an abrasive surface, relatively moving said 
tool and Said Surface to resurface said cutting 
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tool, and directing a stream of a liquefied gas 
which is gaseous at room temperatures and at 
mospheric pressures at the area of contact be 
tween said tool and said Surface. 

2. The method of grinding a carbide cutting 
tool which comprises contacting said cutting tool 
With an abrasive surface, relatively moving Said 
tool and said Surface to resurface said cutting 
tool, and directing a stream of liquefied carbon 
dioxide at the area of contact between said tool 
and said Surface. 

3. The method of griding a carbide cutting 
tool which comprises contacting Said cutting tool 
with the suiface of a rotating wheel having abra 
sive characteristics, and directing a stream of a 
liquefied gas which is gaseous at room tempera 
tures and atmospheric pressures tangentially to 
the Surface of the Wheel at the area of contact 
between said tool and said Wheel. 

4, he method of grinding a carbide cutting 
tool which comprises contacting said cutting tool 
with the surface of a rotating wheel having abra 
sive characteristics, and directing a stream of 
liquefied carbon dioxide tangentially to the Sur 
face of the wheel at the area of contact between 
said tool and Said wheel. 

5. The method of grinding a carbide cutting 
tool which comprises contacting said cutting tool 
with the surface of a rotating wheel having abra 
sive characteristics, directing a stream of a lique 
fied gas which is gaseous at room temperatures 
and atmospheric pressures to the area of contact 
between said tool and the Surface of Said wheel, 
absorbing heat from the grinding Operation 
through the latent heat of vaporization of the 
liquefied gas, and directing the gas a Way from 
the tool and the Wheel. 

6. The method of grinding a carbide cutting 
tool which comprises contacting said cutting tool 
with the Surface of a rotating wheel having abra 
sive characteristics, directing a stream of liquid 
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carbon dioxide to the area of contact between said 
wheel and said tool, maintaining an atmosphere 
of carbon dioxide in a state of vaporization at said 
area, and directing the resulting gas away from 
Said tool and Said wheel. 

7. The method of grinding a tool which com 
prises contacting said tool With an abrasive sur 
face, relatively moving said tool and said surface 
to re-Surface said tool, releasing adjacent the area, 
Of contact of said tool and said Surface a liquefied 
gas which is gaseous at room temperatures and 
atmospheric pressures, and directing the released 
gas in a stream to said area of contact between 
Said tool and said surface. 

8. The method of grinding a cutting tool which 
comprises contacting said cutting tool with the 
Surface of a rotating wheel having abrasive chair 
acteristics, releasing liquefied carbon dioxide ad 
jacent the area of contact between said tool and 
said Wheel, and directing the released carbon 
dioxide in a stream tangentially to the surface of 
Said wheel at Said area of contact between said 
tool and said wheel. 

WILLIAM. H. WEST, JR. 
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