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In the fine grinding of cement raw mate 
rials required for the production of special 
Portland cement the development of heat 
is an unavoidable consequence. Such in 

is crease of temperature results in the tendency 
of the finely ground material to adhere to 
the inner surface of the grinding mill, where 
by the efficiency of the mill is considerably 
reduced, and also sometimes in the undesir 
able conversion of the gypsum to plaster of 
Paris. Various means for reducing the tem 
perature of the mill and its contents during 
grinding have been proposed and are used, 
such as a water-jacket applied to the mill, 
or the application of coldwater to the out 
side of the mill, or the introduction into the 
mill of some substance which, by its evapora 
tion, reduces the temperature. The object 
of the present invention is to provide im 
proved means for cooling the contents of the 
mill during the grinding and in accordance 
with the invention there is applied to the 
mill, either within its shell or outside of its 
shell, a heat exchanger with which the ma 
terial heing ground comes in contact as it 
nrogresses through the mili. the heat ex 
changer heing intreferablv tubular and sun 
plied with a conling medir 1 m, such as water, 
which is preferablv caused to circulate under 
suction so that there can be no leakage of 
the cooling medium within the mill. The 
heat exchanger is located at some convenient 
point within the mill, preferablv in a sep 
arate chamher between the preliminarv or 
rough grinding chamber and the final or 
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fine grindinor chamber, such separate chamber. 
beino formedbv perforated partitionsto per 
mit the passare of the material being on 
erated unon while preventing the passage 
of the grinding bodies. The grinding bodies 
are preferably excluded from such separate 
chamberin order to prevent excessive wear of 
the heat exchanger, but loose bodies, not cal 

45 culated to have any grinding action, may be 
introduced within the separate chamber for 
the purpose of preventing adhesion of the 
material to the exposed surface. 
The invention will be more fully explained 

50 hereinafter with reference to the accom 

panying drawings in which it is illustrated, 
and in which: 

Figure 1 is a view in longitudinal, sec 
tional elevation showing a grinding mill 
equipped with a cooling device. 55 
Figure 2 is a partial view in sectional ele 

Vation showing a modified embodiment of 
the invention. | | ... - 

The grinding mill a may be supported as 
usual by a trunnion a at the feed end and by a 60 
trunnion a' at the discharge end. The mill 
may be of any suitable construction, the in 
vention not being concerned with the particu 
lar construction except as hereinafter in 
dicated. The preliminary or rough grind- 65 
ing of the material may be carried on in a 
chamber a and the final or finegrinding in a 
chamber a. In the construction shown in 
Figure 1 partitions b and b form between 
them and between the chambers a and a? a to 
separate chamber 6 in which may be located 
the heat exchanger to be described. The par 
titions b and b. are of ordinary construc 
tion, being adapted to permit and promote 
the passage of the material operated upon is 
from the preliminary grinding chamber to 
the final grinding chamber while preventing 
the passage of the grinding bodies from the 
preliminary grinding chamber a into the 
separate grinding chamber c and from the 80 
final grinding chamber a back into the sepa 
rate chamber c. The discharge end of the 
cylinder of the mill also receives a partition 
b which in like manner permits and promotes 
the passage of the ground material while pre- S3 
venting the escape of the grinding bodies 
from the chamber a. 
In the construction shown in Figure 1 the 

heat exchanger dislocated within the shell of 
the mill and in the chamber o, being shown as 90 
a coiled tube, which rotates with the mill 
and with which the material being ground 
comes in contact as it passes through the 
chamber a giving up some of its heat. One 
end of the coil is shown as connected through 95 
a pipe d with an annular, stationary chan 
nel d?, which is mounted water-tight on an 
extension at of the trunnion a”, the piped 
being carried through the trunnion to effect 
connection with a channel d'. The channel 100 
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dreceives its supply of cooling medium, such 
as water, through a piped and a branch pipe 
d" from a tanke, which is connected through 
a pipe e', a suction pump e° and a pipee 
with a stationary, annular channele mount 
ed water-tight on the extension a of the trun 
nion aiº. From the channel eº connection is 
made through a pipe e with the other end of 
the pipe coil or heat exchanger d. By this 

0 means a constant circulation of the cooling 
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medium between the exchanger and the tank 
is maintained under suction so that there 
shall be no leakage of the cooling medium 
into any part of the mill. . . 
The pipe di may be extended through a 

valved for connection to a supply of cooling 
medium and may be arranged to discharge 
the cooling medium into the tanke through 
a valved branch d, the branch d being also 
valved. The flow of the water or cooling 
medium may thus be controlled at will. 
The tanke is shown as provided with an over 
flow, as at e. Loose bodies, indicated at ae, not having 
grinding efficiency, may be introduced into 
the chamber a for the purpose of preventing 
adhesion of the ground material to the sur 
faces exposed within that chamber. 
In the embodiment of the invention illus 

trated in Figure 2 the heat exchanger is shown 
as a double coil flocated outside of a shell 
a of the mill within a jacket or housing g 
which is secured to the mill to rotate therewith and is provided with a partition g the major 
part of which is extended between the parts 
of the double coil f. One end of the double 
coil f may be connected through a pipe d' 
and the other end of the coil may be connected 
through a pipe et with the supply and cir 
culating devices in the same manner as shown 
in Figure 1 and not necessary to be illustrated 
again in Figure 2. 
The inner chamber g” of the housing g 

communicates with the interior of the mill 
a through openings a' in the wall of the mill 
and the other chamberg of the housing g 
communicates with the annular channel g, 
and with the interior of the mill through 
openings a. A perforated partition b per 

° mits the groundmaterial to reach the open 
ings a while preventing the blocking of the 
same by grinding bodies and a partition b 
separates the openings a from the openings 
a. In the operation of this embodiment of the invention the material being ground 
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arrangement of the tube therein. From the 

passes from the interior of the mill through 
the openings a into the inner chamberg 
of the housing in which the movement of the 
material toward the left-hand end of the 
housing is promoted by the spiral arrange 
ment of the tube. From the chamber gº the 

1,881,049 
chamber a the material passes through the 
annular channelg and through the openings 
a into the continuation of the mill to the 
right of the partition bº which may be pro 
vided as usual with lifters b° to promote the 
movement of the material. It will be understood that various changes 
in details of construction and arrangement 
can be made to suit different conditions of 
use and that, except as pointed out in the ac 
companying claims, the invention is not lim 
ited to the particular constructions shown 
and described herein. 
I claim as my invention: 
1. In a grinding mill, the combination of 

a shell having a trunnion, partitions form 
ing within the shell a preliminary grinding 
chamber, a final grinding chamber and a 
separate chamber, said partitions permitting 
the passage of the material being ground 
and preventing the passage of the grinding 
bodies, a tube coil located within the sepa 
rate chamber for contact with the materialbe 
ing ground in its passage therethrough, sta 
tlonary annular channels mounted water 
tight on the trunnion of the mill, connections 
from the tube coil to said channels, respec 
tively, and means to effect circulation of a 
cooling medium under suction through said 
annular channels, and the tube coil. 

2. In a grinding mill, the combination of 
a shell, partitions forming within the shell, 
a preliminary grinding chamber, a final 
grinding chamber, and a separate chamber, 
said partitions permitting the passage of the 
material being ground and preventing the 
passage of the grinding bodies, a tube coillo 
cated within the separate chamber for con 
tact with the material being ground in its 
passage therethrough, and means to effect cir 
culation of a cooling medium under suction 
through the tube coil such means including 
connections to permit the rotation of the shell 
independently of said supply means. 

This specification signed this 1st day of 
November, A. D. 1929. MICHAEL TRESCHOW. 

material passes around the end of the parti- , 
tion g into the chambergin which the move 
ment of the materialis promoted by the spiral 
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