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a corporation of Ohio 
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The improvements represented by this inven 
tion deal principally with an improved construc-. 
tion of rotary elements employed in connection 
with reducing or pulverizing apparatus, wherein 
material being finely reduced is subjected to the 
action of rapidly rotating reducing or pulver 
izing instrumentalities. 
In machines of this general type the material to 

be reduced is fed into a casing in which there are 
mounted a pair of oppositely rotating overlapping 
pulverizing devices, each of these devices being 
provided with lugs operating in relatively close 
Spaced relation with one another and with a 
grinding surface on the interior of the casing. 
Suction means are provided for creating air cur 
rents through the casing from the feed or charg 
ing side thereof to the discharge or outlet side, 
whereby the finely reduced or pulverized material 
is withdrawn from the pulverizing zone and de 
livered to the desired location. These air cur 
rents act upon the material to cause the same to 
pass first to the periphery of the pulverizing de 
Vices and then through the Spaces between the 
lugs thereof and between the devices themselves, 
thnce through the central portion of the reduc 
ing or pulverizing device on the discharge side of 
the pulverizing Zone. The air currents act upon . 
the material in a direction opposite to the direc 
tion of the centrifugal force exerted by the rotary 
pulverizing devices on the material, so that the 
air currents will act upon the pulverized or re 
duced material only when the particles thereof 
have become sufficiently fine so as not to be 
thrown outwardly from the pulverizing devices 
by the centrifugal force thereof. It has been 
the aim to maintain the distances between the 
Oppositely rotating overlapping pulverizing de 
Vices and between the lugs thereof and the in 
terior grinding surface of the casing as small as 
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possible in order to assure the maximum reduc 
ing action being obtained. . 
One of the disadvantages of this type of appa 

ratus as heretofore constructed, is the tendency 
of the material being reduced to pack between 
the various surfaces of the pulverizing zone. 
This packing materially reduces the output of the 
apparatus, increases the power consumption and 
lessens the degree of fineness of the particles of 
the resulting product, thereby substantially de 
creasing the effeciency of the machine. 
This tendency of the material to pack may be 

overcome by the present improved construction, 
which enables the material to be maintained at 
all times in a Substantially loose condition. The 
present invention is based upon the discovery that 
the desired looseness of the material may be ob 
tained by proper proportioning of the number of 
pulverizing lugs on the pulverizing devices, and 
also by properly proportioning the number of such 
lugs relative to the number of pulverizing in 

1933, Serial No. 685,233 
(C. 83-1) 
strumentalities provided on the grinding surface 
of the casing, thereby enabling a reduction in the 
number of the lugs and in the number of Such 
instrumentalities, with attendant increase in the 
interstitial spaces therebetween, while maintain 
ing, or even increasing, the degree of fineness of 
the reduction heretofore obtainable in the previe 

5 

ous designs of apparatus when these are operat 
ing at their maximum efficiency; and it has been 
found that the spaces between the respective pull 
verizing devices may be increased over those emi 
ployed in the previous designs of apparatus, thus 
further maintaining the desirable degree of loose 
ness in the material being reduced, without 
detriment to the reducing action thereon. A sub 
stantial economizing of the power consumption is 
also effected. 
Another feature of improvement lies in the 

provision of the oppositely rotating Overlapping 
pulverizing devices with pulverizing lugs of an 
oval or elliptical cross section, the major axis of 
the CroSS Section in each instance being along 
the arc of a circle circumscribed by the center 
point thereof during rotation. This oval or el 
liptical CrOSS Section materially reduces the 
amount of wear on the lugs during service. 
Other incidental improvements in the con 

struction of the present apparatus have been 
made, which improvements Will become apparent 
as the description proceeds, the novel features 
and combinations being more particularly point 
led Out in the appended claims. 
The invention will be understood more readily 

by. reference to the accompanying drawings, in 
which 

Fig. 1 is a side elevation of a part of an in 
stallation embracing the present invention. 

Fig. 2 is an end view of the apparatus of Fig. 1. 
Fig. 3 is a view showing details of the construc 

tion of the pulverizer, the view showing, in sec 
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tion, the interior of the pulverizing housing and 
the mounting of the pulverizer, the drive motors 
and shafts of the rotors being shown in eleva 
tion for purposes of clarity. 

Fig. 4 is a transverse section through the hous 
ing, taken on the line 4-4 of Fig. 3, looking in 
the direction of the arrows, the mounting of 
Fig. 3 being onitted, however, from Fig. 4. 

Fig. 5 is a view similar to Fig. 4, but taken on 
line 5-5 of Fig. 3, looking in the direction of 
the arrows. 

Fig. 6 is a plan view of the apparatus, showing 
the casing open for access to the interior there 
of, the view illustrating the means whereby the 
casing may be opened, and the operation of the 
parts for opening the Casing. 

Fig. 7 is a perspective view of one side of the 
rotor employed on the feed or charging side of 
the casing. . . 
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Fig. 8 is a perspective view of the opposite side 

of the rotor of Fig. 7. 
Fig. 9 is a perspective view of one side of the 

rotor employed on the discharge side of the cas 
ing the view illustrating the side of the rotor 
which overlaps the side of the rotor as illustrated 
in Fig. 7 when the apparatus is assembled. 

Fig. 10 is a perspective view of the opposite 
side of the rotor of Fig. 9. 

Fig. 11 is a perspective view of a grinding liner 
adapted to be positioned in the casing when the 
parts are assembled, the liner being adjacent 
the impact lugs of the feed side rotor shown in 
Fig. 8 and also being adjacent the pulverizing 
lugs of the rotor of Figs. 9 and 10. 

Fig. 12 is a fragmentary sectional view show 
ing the manner of securing the parts of the ap 
paratus in interlocked relation. 

Fig. 13 is a sectional view on the line 3-3 of 
Fig. 9. 

Referring more particularly to the drawings, it 
will be seen that the invention embraces the unit 
A which is a pulverizing unit, which receives 
material to be pulverized, which material is de 
livered thereto from a storage hopper B and 
conveyor C, or any equivalent Supply mecha 
nism. As installed, the unit A is mounted on 
a base plate E and a foundation F, which may 
be of concrete or similar material. Drive instru 
mentalities, including a motor G which operates 
gears H, are employed for driving the endless 
feed conveyor C. 
The conveyor C receives the material from 

the storage hopper B, and discharges the mate 
rial into the feed hopper of unit A. This feed 
hopper has the throat 2 communicating with 
the interior of the unit A on the feed Side there 
of and is mounted on a flange 4 which is shown 
as being substantially flush with the top of cas 
ing 5, in which the pulverizer 6 and fan are 
enclosed. The casing 5 is supported on the bed 
plate or base E, which also Supports the motor 
8 for driving the fan shaft 9. The inner end of 
Shaft 9 carries the fan side rotor element O of 
the pulverizer 6. 
The endless conveyor belt enters the hopper 

f and discharges the material into the feed side 
of unit A as previously stated. In the path of 
the discharging material is a permanent magnet 
f2 which is designed to remove tramp iron from 
the material. If desired, an electromagnet may 
be substituted for the permanent magnet 2 
which is designed to remove tramp iron from the 

If desired, Such electro-magnet sub 
stituted for the permanent magnet may be ar 
ranged so as to be energized whenever the feed 
ing mechanism is operated. 
A hollow circular closure 3 for the feed side 

of the casing 4 is provided with an integral plat 
form 4 on which is mounted the motor 5. The 
shaft 6 of the latter extends inwardly and car 
ries at its inner end the feed side rotor element 

In the mechanism illustrated in the draw 
ings, when the motor 5 is operated, the rotor f7 
is rotated relatively to the casing 5 and the clos 
lure 3 in a direction opposite to the direction 
of rotation of the fan side rotor element 0, which 
is driven by the motor 8. The rotor T is keyed 
to the shaft 6 as indicated at 8. 
The closure 3 is hinged relative to the housing 

5, so that the closure f3, platform 4, motor f 5, 
shaft f6 and rotor 7 may be moved axially of 
the shaft 6 away from the casing 5, and then 
swung laterally on vertical hinge instrumental 
ities so that both rotors will be freely accessible 

tion of set screws 4. 
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for inspection, repair, or replacement, while being 
normally locked in position. 
The casing 5 is provided with suitable sockets 

for the reception of pills 20 which are loosely 
fitted into the sockets and which are provided 
with a threaded, transversely extending base 
which receives the threaded lock bolts 2 which 
are held between the outstanding pairs of lugs 
22 and lock thereagainst. by the provision of the 
heads 23 on the bolts. A lateral extension 24 
is slotted, as indicated at 25, to receive a pin 
26 extending upwardly from the base plate E 
and welded, or otherwise permanently secured, 
to the base plate. When the lock bolts 2 f are 
loosened, the closure i3 and associated parts 
may be moved axially of the shaft 5 until at 
least the flange 3a of the closure 3 disengages 
from its engaging projection 5a of the housing 
5, or, if necessary, the axial movement of the 
closure 3 may be sufficient to bring the pin 26 
into engagement with the end of slot 25; in either 
event the movement being sufficient to enable 
the rotor 7 to clear the overlapping rotor iO, 
whereupon the closure 3 and its associated 
parts may Swing arcuately upon pin 26 as a pivot 
or hinge to take the open position, whereby the 
interior of the unit A becomes freely accessible. 
To facilitate this movement, the surface 27 of 
base plate E is machined perfectly smooth, and 
the platform 4 is provided with pockets 28, 
adapted to receive oily waste for lubricating the 
Surface 27 by drainage of oil through openings 
29 in the bottom of the pockets, thereby en 
abling the platform 4 to slide more easily over 
the base plate and to prevent the smooth sur 
face of the latter from rusting. Reverse move 
ninents enable closure 3 to be brought back into 
interfitting relation with the casing 5. For the 
purpose of properly guiding the return move 
ment of closure 3, a guide bar 39 is suitably 
Secured to the Surface 27 of the plate, as by bolts 
or equivalent Securing members 3, this bar be 
ing engaged by the platform 4 and guiding the 
platform in its movements relative to the plate. 
Shafts 9 and f6, are of course, in perfect alline 
ment in order to provide correct clearance be 
tween the parts. 

It will be seen that the closure f3, when in 
closed position, provides a feed chamber 33 for 
the material dropped from the endless conveyor : 
belt . 
A partition 34 removably mounted in casing 

5, is provided with an opening 35 which regis 
ters with the opening 36 through the central 
portion of the fan side of rotor element 0. The 
partition 34 is formed with an annular flange 
37 closely engaging a shoulder 38 of the casing 5. 
A removable cylindrical liner 39 abuts against 
the flange 3 of the partition 34, thereby hold 
ing the latter in place. The removable liner 39 is 
provided with comparatively wide circumferen 
tially Spaced webs 40, projecting into the inte 
rior of the liner, and which are arranged in sub 
stantially diametrical opposition. These webs 40 
extend transversely parallel to the axis of the 
shafts 9 and 6. For saving material, the liner 
is recessed behind alternate ribs. At suitable 
diametrically opposed points, suitable openings 
are provided through the casing for the recep 

The openings aforesaid 
are adapted to register with recesses 42 in the 
liner, these recesses being located behind Op 
posite Webs where the metal of the liner' is thick 
ened. The recesses 42 are tapered to receive the 
tapered ends 43 of the set screws 41. When as 
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sembled, the recesses 42 are slightly offset rela 
tive to the set screws 4, the set screws thereby 
acting, when tightened, to aline the recesses 42 
With the set Screws 4 thereby forcing the liner 
39 against the partition 34 in a wholly obvious 
manner, thereby clamping the partition tightly 
in position. - 
The spaced webS 40 are hardened as well as 

the inner surface or wall 44 of the liner, so as to 
provide an efficient breaking and abrading sur 
face. Circular shoulders or supporting surfaces 
are provided On the annular flanges 4 and 48 
for engagement by radial projecting ribs 40d of 
the liner 39 to center the liner or to hold the 
Same Concentric with the axis of the shafts 9 
and 6. The ribs 40a, forming circumferentially 
distributed points of support, lessen the frictional 
contact to facilitate removal of the liner when 
desired, but nevertheless the frictional mounting 

30 

of the liner, coupled with the clamping action 
of the set screws 4, is sufficient to hold the same 
in clamping position against the partition 34, 
and to maintain the opening 49 On its lowermost 
side in communication with the tramp pocket 
59 in the base of casing 5. Further details of the 
liner structure will be set forth hereinafter. 

It will be seen from Fig. 3, that the feed side 
rotor element is provided with a plurality of 
radially extending blades 5t, which project be 
yond the periphery of the rotor and serve as 
beaters for the material to be pulverized as the 
material enters the casing 5 through intake 

40 
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opening 52, adjacent which opening the blades 
5 are disposed. These blades are of substantial 
width and in addition to their serving as beat 
ers on the material being pulverized, they act 
as blower or propeller blades, in conjunction with 
fan 7, to draw material through the intake 52 
into the pulverizing zone 6 and to impart to the 
material a preliminary pulverization through the 
grinding action set up between the blades 5 and 
the grinding Surface of the liner 39. This action 
will be referred to more fully hereinafter. 
When the material to be pulverized falls to 

the bottom 53 of the chamber 33, it will tend to 
accumulate therein. If there is any tramp iron, 
the larger pieces will remain in the bottom 53 
of the chamber 33, and may be removed when 
the closure f3 is opened. Smaller pieces of tramp 
material that may pass with the other material 
into engagement with the blades 5 will be ejected 
through opening 54 into pocket 55 in the bottom 
of closure f3. To facilitate this ejection, the 
edges of the bottom portion of this liner 39 are 
beveled, as shown at 56. Still other pieces of 
tramp material that nay pass the crusher lugs 
will escape through the opening 49 into pocket 
50 whence it may be withdrawn by removal of 
the door 5 of the pocket. 
Inasmuch as the rotor disc. 7 is closed, the 

material to be pulverized must find its way pe 
ripherally of the disc 7 between the grinding 
blades 5 into the pulverizing zone. This passage 
is facilitated by the coaction of fan 7 with blades 
5. The fan 7, driven by motor 8, is adapted to 
produce a current of air from the feed side of 
the disc into the hollow chamber of the feed 
side rotor 7 and the fan side rotor 58. What 
ever material passes to the peripheral space sur 
rounding the rotor 58 will be further crushed by 
impact cit the particles of material against each 
other and by being thrown by the spaced rotor 
lugs against the liner 39. 
While the air currents through the opening 36 

tend to draw the crushed material through the 

peripheral space between the lugs and the liner, 
and radially to the left of the rotor 58 as viewed 
in Fig. 3, this tendency is counteracted by radial 
fins 59, 59, which produce an effective seal to 
prevent the passage of coarse material between 
the back of the rotor 58 and the adjacent wall 
of the partition 34. 

It will be noted that the feed side rotor f7 is 
provided with the radially extending ribs or vanes 
5f which project beyond the periphery of the 
rotor 7 to adjacent the liner 39, forming the 
beater lugs 45. The vanes or ribs 5 are adja 
cent the feed opening 52 which is illustrated as 
being concentric with shaft 6 and of less diam 
eter than the ribs or vanes 5. Because of this 
diameter, blades 5 exert a suction action on 
the incoming material and impel the material 
against the liner 39 for preliminary pulverization 
through impact against the liner, through 
action of the lugs 45 and the action of the par 
ticles on each other, this initial pulverization 
occurring in space 6. 

Extending in the direction of the axis of rota 
tion of the rotor 7 are a plurality of lugs 46, 
which are shaped as clearly indicated in the 
drawings, being preferably Substantially elliptical 
in cross section, this shape being found to present 
a maximum surface to the material for pulveriza 
tion thereof while being subjected to the mini 
mum of wear. These lugs are spaced apart in 
such a manner that they will act as a screen to 
prevent passage therebetween, at operative speeds 
of the rotor, of any relatively coarse particles. 
The fan side rotor 58 carries the pulverizing 

lugs 60 which overlap the lugs 46 of the feed side 
rotor. These lugs are of similar configuration to 
the lugs 46. It will be noted that the major axis 
of the lugs 46 and 60, in each instance, extends 
along the arc of a circle circumscribed by the 
center point thereof during rotation. 
The material being pulverized passes peripher 

ally of the feed side rotor 7 being subjected to 
the initial grinding action between the lugs 65 
and the liner 39. Further pulverization occurs 
between the lugs and the liner 39, the material of 
course being substantially finer in this space 
than in the space 6 around the lugs 45. The 
centrifugal force exerted by the rotors rejects the 
coarser particles from between the space 62 bo 
tween the rotors, only those particles. in a suffi 
cientiy fine state of subdivision to be unaffected 
by the centrifugal force being drawn by the action 
of fan 7 through space 62 between the lugs 46 
and 60. 

Experience has shown that the number of lugs 
60 on the fan side rotor, should be such that not 
more than three lugs 46 on the feed side rotor 
should be in opposition with three lugs 60 on the 
fan side rotor at any given moment of time. If 
this ratio is increased, experience has shown that 
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there is a tendency of the material being pull 
verized to pack around the rotors, and preferably 
the ratio should be less than one to three in order 
to assure a free flow of material continuously. 
This packing of the material is objectionable in 
that it increases power consumption, decreases 
the output of the apparatus, and reduces the 
fineness of the pulverization, as well as increases 
the wear on the respective parts. The keeping of 
the ratio within the indicated limit is an impor 
tant factor in maintaining a free flow of the 
material through the apparatus, thus cutting 
power consumption very materially, increasing 
the output of the machine and fineness of subdivi 
sion of the particles of material delivered by the 
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apparatus, and reducing the amount of Wear On 
the parts. As illustrated, rotors and 58 rotate 
at high speeds in opposite directions. 
In addition to the increased wearing qualities 

inparted to the rotor lugs by virtue of the curved 
surfaces thereof, the shape of the lugs increases 
the efficiency of the apparatus by virtue of op 
posing lugs exerting a Venturi action upon the 
material being pulverized, as the opposing lugs 
approach each other. This Wenturi action is pro 
duccd by the curving sides of the lugs acting as 
a funnel, and thus facilitates the drawing of the 
fine particles into the space 62. 

Considering further the construction of the 
fan side rotor 58, it will be observed that the . 
central portion of the rotor is extended into the 
lininits of the opening 35 of the auxiliary parti 
tion 34, thus forming a rim around the opening 
35 in the central portion of the fan side rotor. 
This rin 63 is beveled at Such an angle that 
there will be no tendency of the material being 
pulverized to collect around the periphery of the 
opening. This angle in practice as found is sub 
stantially 45, where coal is the material being 
pulverized. The beveled rim 63 also directs the 
material into the central portion of the fan . 
The action of the fan is increased by the 

shape and disposition of the webS 64, reinforcing 
the rim. 63. These webs 64 may be substantially 
oval in cross section, being shaped as propeller 
blades and act in conjunction with the fan 7 
to pull material from the pulverizing zone. This 
arrangement also results in a substantial Saving 
of power. 
The lugs 46 and 60 are so arranged that at a 

given instant there will be not more than a total 
of three lugs on the feed side rotor in direct op 
position with three corresponding lugs on the fan 
side rotor, the point of opposition of the lugs. On 
the two rotors occurring every 0.001 second. 
Where the outside diameter of the fan side rotor 
58 is ten inches, for example, and the outside 
diameter of the feed side rotor is Seven and 
one-half inches, it has been found experimentally 
that maximum efficiency with respect to lowered 
power consumption and increased output and 
fineness of grinding, isvobtained by providing six 
of the lugs 60 on the fan side rotor 58, nine of the 
lugs 46 on the feed side rotor f7 and three beater 
lugs 45. With such arrangement, see Fig. 4, it 
will be seen that just three of the lugs. 46 are in 
opposition at any given instant with three cor 
responding lugs 60 on the fan side rotor 58. The 
intermediate lugs 46 pick up the material be 
tween the rotors and pushit ahead until the point 
of opposition is reached, when the grinding ac 

60 
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tion takes place; and as previously stated, the 
point of opposition of the lugs on the two rotors 
occurs every 0.001 Second. The lugs 46 on the 
feed siderotor rotate with sufficient rapidity to act 
as a screen to prevent the coarse particles of ma 
terial from passing through the spaces between 
the lugs. 

Referring in more detail to the liner 39, it has 
already been said that the liner is provided with 
a plurality of grinding ribs 40, which project in 
wardly of the liner, and extend parallel to the 
rotor axes. Of these ribs, alternate ones only 
extend completely across the liner, as will be 
apparent from the drawings, the short ribs ex 
tending only across the Zone of action of the fan 
side rotor. This means that an increasingly fine 
subdivision of the particles is carried out on the 
fan side rotor. However, not more than two of 
lugs 60 which two lugs are diametrically opposed 
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are in opposition at any given instant with cor 
responding diametrically opposed liner ribs. It 
will also be seen that as the lugs 60 paSS the ribS, 
the clearance between the lugs and liner is ap 
proximately double the clearance between the 
lugs and the ribs. This increased clearance be 
tween the ribs enables the material to be pull 
verized to be swept freely along by the action of 
the lugs and air currents, and prevents any tend 
ency of the material to pack between the respec 
tive surfaces. Experience has shown, also, that a 
greater number than two coincidences will tend 
to obstruct the passage of air irrespective of the 
Size of the rotor. 
On the feed side rotor f7, only one of the lugs 

45 is in opposition, at any given time instant, 
with a rib on the liner. 

It will be noted from the drawings that the 
feed side rotor 7 is mounted on the shaft 6 
through a hub 65 adjustably keyed to the shaft 
through a set screw 66, and the fan side rotor 58 
likewise is adjustably keyed to the shaft 9 by a 
Set Screw 67 and hub 68. Fan T is secured on the 
shaft 9 between the end of the rotor hub 68 and 
the motor 8. 
The following data is given as illustrative of 

the dimensions and operative factors of a typical 
operative device constructed in accordance with 
this invention, it being understood that these are 
given merely by way of an illustrative example, 
and may be varied in any manner as may be nec 
essary to fulfill the requirements of a particular 
installation, the data being based upon coal 
as the material being pulverized. 

Speed factors, based on 3 H. P. fan side 
motor full load Speed of 3440 R. P. M. 
and 2 H. P. feed side motor full load 
speed of 3490 R. P. M. 

5 
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40 
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60 

Diameter of fan side rotor------ inches.-- 10 
Diameter of feed side rotor inclusive of 
beater lugs------------------inches-- 10 

Diameter of feed side rotor exclusive of 
beater lugs.------------------inches-- 7A, 

Diameter of liner between ribs.----do---- 
Diameter of liner intermediate adjacent 

ribs------------------------- inches-- 11% 
Diameter of auxiliary partition on fan 
Side of casing--------------- inches-- 12% 

Outside diameter of central rim on fan 
side rotor-------------- !-----inches-- 65% 

Inside diameter of central rin on fan side 
rotor------------------------ inches. 6. 

Diameter of rotor bushings.------do---- 2 
Diameter of rotor shafts--------- do---- 
No. lugs on fan side rotor-------------- 6 
Length of lugs.----------------inches-- 2/8 
Major diameter of lugs.---------- do---- 1% 
No. lugs on feed side rotor------------- 9 
Major diameter of lugS.--------- inches-- 1/2 
No. beater lugs on feed side rotor-------- 3 
Length of beater lugs on feed side 
rotor------------------------inches-- 1A 

Width of beater lugs on feed side 
rotor------------------------ inches.-- 1A2 

No. pulverizing ribs on liner------------ 8 
Distance between lugs on fan side rotor 
and lugs on feed side rotor----- inch-- A. 

Distance betwean lugs on fan side rotor 
and ribs on liner-------------- inch-- A. 

Distance between beater lugs on feed side 
rotor and ribs on liner---------- inch-- % 

Time interval for frequency of lugs on 
both rotors to be in opposing. po 
sitions---------------------- Second-- 0.00 
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Peripheral speed fan rotor lugs, outside 

diameter-----------feet per minute. - 9,008 
Peripheral speed fan rotor lugs, inside 
{liameter-----------feet per minute.-- 7,542 

Peripheral speed feed rotor lugs, outside 
diameter-----------feet per minute.-- 6,795 

Angular velocity fan rotor: 
Lugs per Second--------------------- 344 
Time interval of lugs.--------second-- 0.0029 

Angular velocity feed rotor: 
Lugs per second--------------------- 523.5 
Time interval.---------------Second 0.0019 

The “number of lugs per second" is obtained 
by multiplying the R. P. M. of the motor by the 
number of lugs and dividing by sixty Seconds. 
The “time interval' is the fraction of a second 

between lugs, or the time required for One lug 
to move the distance of its spacing. This value 
is obtained by dividing one second by the num 
ber of lugs per second. 
From the above data, the details of construc 

tion of the rotors for any given installation may 
be determined. When pulverizing coal experi 
ence has shown that irrespective of the size of 
the rotors, best results are obtained by main 
taining substantially constant at 0.001 second the 
time interval for the frequency of the lugs on 
both rotors to be in opposing positions, and the 
number of lugs on the rotoirs will be dependent 
upon the speed of rotation of the rotors. Taking 
the above angular velocities as the basis for de 
termining the number of lugs on the feed and 
fan side rotors, the following formulae may be 
used: w 

For the feed side rotor, 
623 70 
N-N, 

For the fan side rotor, 
41,580 
Ni--N, 

Where 21snumber of lugs on feed side rotor 
Za=number of lugs. On fan side rotor 
N1=number of revolutions of feed side 

rotor 
Na=number of revolutions of fan side 

rotor 
Experience has indicated that good results will 

be uniformly obtained by maintaining the clear 
ance between the feed and fan side rotors and 
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between rotors and liner ribs at approximately 
one-half inch, independent of the size of the 
rotor. 
The numerical quantities in the above formu 

la are obtained by adding together the R.P. M. 
of the two motors as given in the specific illus 
tration and multiplying this total R. P. M. by the 
number of lugs on rotors of the above illustra 
tion. The above specifically described construc 
tion may be taken as a standard or basis from 
which to work. 
The construction as detailed above is designed, 

when grinding coal, to give a product substan 
tially 80% of which will be not greater than 200 . 
mesh. The fineness of pulverization may bead 
justed, if desired, by varying the distance be 
tween the rotors by adjusting the set screws 66 
and 6. the base plate E is provided with a plurality of 
channel members, indicated at 69, which are 

5 
adapted to be embedded in a concrete, or equiva 
lent, foundation when the apparatus is mount 
ed for service. The top surface of the plate E. 
is machined very smooth to facilitate the move 
ment of closure 3, and in order to readily level 
the unit when it is installed on its Supporting 
foundation structure, grout holes 7 are pro 
vided in the plate E, through which holes any 
necessary concrete may be introduced for level 
ing the machine. 10 

It will be further noted that the fan compart- . . 
ment is provided with ports 70 for introduction 
of supplemental air to the fan 7. 

Obviously those skilled in the art may make 
various changes in the details and arrangement 15 
of parts without departing from the spirit and . 
scope of the invention as defined by the claims 
hereto appended and I wish therefore not to be 
restricted to the precise construction herein 
disclosed. 

Having thus described and shown an embodi 
ment of my invention, what I desire to secure by 
Letters Patent of the United States is: 

1. Apparatus for breaking down materials 
comprising the combination with a casing, of an 
auxiliary partition enclosed within the casing, 
the partition having an opening therethrough 
for passage of material being pulverized, a pull 
verizing rotor adjacent the partition on one side 
thereof comprising a disc having a central open 
ing therethrough for passage of material and a 
rim around the opening extending into the par 
tition opening, a suction fan on the opposite 
side of the partition and propeller blades mount 
ed. On the rotor across the opening therethrough 
to supplement the action of the fan to feed the 
material through the said opening. 

2. An article of manufacture comprising a 
rotor for breaking down materials, comprising a 
disc having pulverizing lugs extending from one 
side thereof parallel to the axis of the disc, the 
said lugs being outwardly tapering and of sub 

20 

25 

30 

35 

stantially elliptical cross section, the major axis 
of each lug being disposed substantially along the 
arc of a circle circumscribed by the center point 
thereof during rotation, the said disc being pro 
vided with an opening therethrough, webs of 
propeller blade shape extending across the open 
ing for feeding pulverized material through the 
said opening and away from said lugs, a rim 
around the opening extending from the surface 
of the disc opposite to the surface from which the 
said lugs project, the rim being bevelled at an 
angle preventing collection of pulverized mate 
rial around the periphery of the opening. 

3. An article of manufacture, a rotor for 
breaking down materials, comprising a disc hav 
ing pulverizing lugs extending from one face 
thereof, the rotor body being provided with an 
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opening therethrough, through, which opening 
pulverized material, is adapted to feed, a rim 
extending around the opening and extending 
from the opposite face of the rotor body, the 
said rim being beveled at an angle preventing 
collection of pulverized material around the pe 
riphery of the opening, and reinforcing webs for 
the rim, the said webs extending across the open 
ing and being provided with surfaces of propeller 
blade shape to pull pulverized material through 
the said opening and away from said lugs. 

. ERNSTW, SECKENDORFF. 
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