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1. 
The invention relates to improvements in pull 

Verizing mills, and Inore particularly to improve 
ments in mills of the pulverizing and classifying 
type disclosed in Patent No. 2,362,142, granted to 
H. G. Lykken ei al. November 7, 1944. The gen 
eral operation of the present device is similar to 
What is set forth in the above patent. Some 
defects have been found to be present in the 
operation of the machine disclosed in said patent, 
and the primary object of the present invention 
is accordingly to overcome such shortcoinings and 
difficulties as have become apparent during the 
course of commercial operation. 

in mills of this type, in which classification of 
the pulverized material is accomplished by dra W 
ing air through a forced vortex, fine material is 
dra Wn to the center of the Vortex and discharged 
through an annular Space at the top Of the vor 
tex. Coarse, unground material remains in the 
Wortex and tends to accumulate there, which 
accumulation detracts from the grinding opera 
tion and reduces the flow of ground material 
through the mill, thereby reducing the capacity 
of the mill. 
In Order to overcome these difficulties the pres 

ent invention contemplates the use of a tubular 
Connection extending fron the inner Surface of 
the grinding chamber near the discharge end 
thereof to the air inlet of the grinding chamber. 
Since coarse particles will be drawn against the 
inside of the grinding chamber they Will be dis 
charged from the chamber and passed through 
Said tubular connection to the inlet of the mill 
for further grinding. The size of the tube is just 
Sufficient to discharge the coarse particles, which ; 
are largely thrown out by centrifugal force, and 
should not be large enough to draw an appreci 
able amount of air out of the grinding chamber, 
Since this would tend to reverse the flow of fine 
material to the outside instead of to the inside 
of the Vortex and would thereby discharge the 
fine material through the return tube instead of 
through the discharge outlet of the mill. Accord 
ingly, the amount of air drawn off with the coarse 
material through the tube and recirculated to the 
air inlet of the mill comprises only a small per 
Centage of the total air passing through the mill. 

I an aware that fans have been employed for 
the purpose of exhausting dust-laden air and for 
Collecting the dust by discharging the dust 
through a Small opening in the periphery of the 
fan casing while the major portion of the air is 
discharged from a normal fan outlet so that the 
dust is collected and relatively pure air is dis 
charged, but no construction is known to me in 
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which a return tube is employed in the arrange 
ment set forth in the present disclosure. 
The invention will be more readily understood 

by reference to the accoinpanying drawing and 
the following detailled description, in YWhich are 
Set forth by Way of illustration certain specific 
Crnbodiments of the inventive thought. 

in the drawings: 
Fig. 1 is a vertical sectional view of a grinding 

raill With parts shown in operation, the Section 
eig taken online - of Fig. 3; 
Fig. 2 is a vertical section through the grinding 

rail taken at right angles to the Section shown 
in Fig. 1, parts being shown in elevation, the Sec 
tion being taken on line 2-2 of Fig. 3; 

Fig. 3 is a horizontai Section on the line 3-3 
of Fig. 2; and 

Fig. 4 is a, diagrammatic section with parts 
Omitted Showing a modification in which the 
grinding chamber is of conical rather than cylin 
drical form. 
As shown the mechanism Constituting the 

grinding mill is mounted upon a suitable base 
Which Supports a cylindrical housing or casing 

for the grinding nechanism, and at a point 
Suitably Spaced therefrom is mounted a motor 2 
Which Serves to actuate the grinding mechanism 
of the mill. A Small motor 3 designed to actuate 
the feed Screw for introducing the material to be 
ground into the mill is shown as mounted upon 
a bracket is extending laterally from the base. 
At the top of the cylindrical casing is 

mounted a fan casing 15. A main drive shaft 6 
is centrally mounted with reference to the mill 
casing and fan casing i5 and is provided with 
Suitable upper and lower bearings and f 8 
located at the top of the fan casing and on the 
base , respectively. The main shaft, 6 is 
adapted to be driven from the motor 2 by any 
Suitable means, as, for example, V-belts 9 and 
pulleyS 2 and 2 carried by the motor shaft and 
Iain driving shaft respectively. 
A grinding chamber 22 is provided within the 

Cylindrical casing and has a downwardly in 
is clined bottom portion 23 carried by the casing 

and having a central air inlet opening 24 
formed therein surrounding the drive shaft f6. 
An air chamber 33 is provided beioW the inclined 
bottom member 23 having a latera passage or 
intake box 26, herein shown as rectangularia 
cross Section. The grinding chamber 2 is pro 
Vided with a hardened liner 27 fitting within the 
Outer Casing . At the top of the chamber there 
is provided a plate 28 which divides the grinding 
chamber from the fan chamber included within 
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ing air axially through the mill comprising a fan UNITED STATES PATENTS 
located above the grinding chamber and com 

Number Name Date 
municating therewith through the grinding 677702 Russell et al. ------- July 2, 1901 
chamber outlet opening, and a conduit leading 960,893 Gore -------------- June 7, 1910 
from a hole in the peripheral wall of the cham- 3 14-22 Pomeroy ----------- Aug. 29, 1922 
ber near the upper end thereof to the laterally ex- 2200 822 Crites ------------- May 14, 1940 
tending intake passage, whereby coarse particles 2284.921 Lykken - - - - - --- Sept 8. 1942 
are withdrawin from the inside of the chamber 2 ?20208 Lykken Sept 14 1943 
and are passed to the inlet of the chamber for 2354315 Hanow _________ y 25, 1944 
regrinding. " 2.362,142 Lykken ------------ Nov. 7, 1944 
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