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This invention relates to a novel and Superior 
cooling system for machine tools, such as grind 
ing machines, milling machines, etc. The grind 
ing or cutting contact of such tools With the work 
generates a considerable amount of heat and a 
circulating flow of cooling liquid is commonly 
provided over the tool and work for the purpose 
of keeping the temperature reduced to a safe 
maximum. It is desirable that foreign particles 
shall be separated from the spent liquid before it 
is again returned to the Work and that the liquid 
shall be maintained below a predetermined maxi 
num temperature. 
In machines heretofore employed the spent liq 

luid has been returned to a settling tank where the 
solids are precipitated and the liquid cooled be 
fore the latter is again returned to the Work. 
This system of maintaining the liquid at prede 
termined temperature has proven inefficient due 
to the accumulation of Solids. On the refrigerat 
ing plates employed in the tank. Our invention 
contemplates the elimination of this difficulty by 
first separating the solids from the spent liquid 
by precipitation or otherwise and thereafter 
bringing the liquid to and maintaining it at the 
desired temperature by passing it through an en 
closed channel including a refrigerating medium 
on its way back to the work. The production of 
such an improved method of circulating cooling 
liquid to machine tools and providing such liquid 
in clean and predetermined temperature condi 
tion to the work therein comprises the primary 
object of the invention. 
The work operated on by grinding machines is 

required to be finished to a small tolerance and 
unless the Work is kept at Substantially uniform 
temperature during the grinding operation its 
expansion and contraction prevents the main 
taining of Such tolerance. In apparatus hereto 
fore employed the temperature of the cooling liq 
luid has varied as much as 15° and has been par 
ticularly affected by the gathering of sediment 
to a considerable thickness on the cooling sys 
tem, thereby forming an insulation rendering the 
Cooling effect very inefficient. We have discOW 
ered that by first removing the sediment and 
Solids from the liquid and thereafter passing the 
clean liquid to the work through an enclosed 
channel including a refrigerating unit main 
tained at predetermined temperature we are able 
to keep the work at a plus or minus temperature 
Within two degrees. The novel method resulting 
in this increased efficiency Comprises an im 
portant object of our invention. 
These and other features of the invention will 
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2 
be best understood and appreciated from the fol 
lowing description of a preferred embodiment 
thereof selected for purposes of illustration and 
shown in the accompanying drawing in which 
the one figure in the drawing is an elevation, 
partly broken away, of a machine embodying our 
invention. 

In the drawing we have illustrated a grinding 
machine including a grinding wheel 2. A 
liquid Coolant is conducted to the wheel and Work 
from a nozzle 4 in communication with a pipe 
6, the flow being controlled by a valve 8. A 
COClant reservoir 2 is provided beneath the 
grinding wheel to receive the spent coolant. It 
is desirable that foreign particles, particularly in 
cluding those picked up from the Work, should be 
removed before the coolant is returned to the tool 
and for this purpose we have illustrated the res 
ervoir as divided into a plurality of compart 
ments 22, 23 and 24. The spent coolant flows 
from the tool into the first compartment 22 
Where most of the particles settle before the 
coolant flows over the baffle 25 into the compart 
ment 23. Further settling of any remaining par 
ticles takes place in compartment 23 before the 
coolant flows over the baffle 26 into the compart 
ment 24. The resulting relatively clean coolant 
is circulated from the compartment 24 back to 
the tool. 

Efficient operation requires that the tempera 
ture of the coolant shall be at or below a pre 
determined maximum when it reaches the tool 
and Work and the primary object of our inven 
tion resides in an improved method for efficiently 
maintaining such temperature within predeter 
mined limits. To this end we pass the clean 
coolant from the compartment 23 through a re 
frigerating path on its return to the tool. As 
illustrated in the drawing, this path includes a 
plurality of pipes or tubes 28 surrounded by a 
refrigerating medium of predetermined capacity 
and temperature within a cylindrical heat ex 
changer 38. 

Mounted on the reservoir is a pump 32 operated 
by a motor 36 and arranged to pump the coolant, 
from the compartment 24 through pipes 36, 38, 
28 and 6 to the nozzle 4. An economizer 4 
is preferably employed in connection with the 
refrigerating System. A compressor (not illus 
trated) maintains a suction on the line 42 which 
passes in the form of a coil 44 back to the chamber 
30 at 46. The vapor thus drawn from the cham 
ber is compressed to a liquid and returned through 
a pipe 48 to and through a coil 48 Within the 
pipe of coil 44 and from thence through a pipe 
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50 to the bottom of the chamber 30. A thermo 
static expansion Valve is provided at 52 and is 
connected by a tube 54 to a controlling expansion 
'bulb at 56 whereby automatically to maintain a 
predetermined temperature within the chamber 
30. The passage of the liquid refrigerant through 
the relatively cooler vapor refrigerant within the 
coils substantially, cools the refrigerant liquid to 
the required degree on its return to the chamber 
30. A refrigerant liquid level is maintained in 
the chamber 30 substantially as indicated at 58: 

It will be apparent that the coolant is cooled 
with maximum efficiency as it passes-through 
the several pipes 28 on its return from the com 
partment 24 to the tool and it will be furthermore i5 
apparent that the cooling system is adapted to 
operate and continue to operate with maximum. 
efficiency on the coolant which is substantially 
freed from foreign particles before being cir 
culated through the refrigerating, path. 
Having thus disclosed our invention what we 

claim as new and desire to secure by Letters 
Patent of the United States is: 
A method of producing work to close tolerances 

in a machine tool by maintaining a predetermined 
constant temperature in the workpiece during 

() 

20 

25 

4. 
Working Operations thereon, which consists in 
conducting spent cooling liquid from the Work 
to a separating chamber, Separating the detritus 
Solids from the liquid in the Separating chamber, 
conducting the Separated liquid through a refrig 
erating device maintained at a constant and 
definite temperature thereby cooling the sep 
arated liquid to a predetermined temperature, 
and discharging said: liquid at said predeter 
mined temperature onto the Work. 

CHARES F. CHARON. 
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