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PUWERIZER. 

Application filed February 20, 1925. Serial No. 10,458. 

This invention relates to coal pulverizers 
and particularly of the type adapted to be 
located adjacent to the furnace. 

It has been found in practice that the 
method of pulverizing solid fuel at or near 
the furnace is economical and in many in 
stances a vast improvement over the central 
system where the powdered coal is conveyed 
long distances before entering the furnaces. 
Another feature is that the user of this 

machine may obtain all the advantages of 
powdered coal without investing a large 
amount of money in expensive equipment. 
Another feature of the invention is that 

ordinary bituminous screenings or slack can 
be pulverized without previous drying, and 
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line 2-2. 

such foreign material as slate, stone, and 
metal, is automatically rejected, as will be 
described in detail in the specification. 
Another object sought, is to provide a me 

chanical device of simple and rugged con 
struction for pulverizing coal, so designed 
that replacement of wearing parts can be 
made at minimum expense and labor. 
A further object of the invention is to pro 

vide means whereby one machine can supply 
powdered coal to one or more burners simul 
taneously. This feature is of particular ad 
vantage in operating a battery of annealing 
or heat-treating furnaces. 
A still further object is to provide a semi 

portable machine, the grinding element and 
the driving motor being mounted on a heavy 
bed plate, thereby maintaining a perfect 
alignment of the revolving parts. 
A still further object is to provide means 

for pulverizing the coal in three separate 
and distinct stages, thereby securing a uni 
formly fine product, which is necessary in 
order to obtain uniform results and secure 
complete combustion of the powdered fuel. 
Other features and advantages of the in 

vention will appear from time to time, as the 
description of the invention progresses. 

Referring now to the drawings: 
Figure 1 is a plan view. 
Figure 2 is a vertical cross section on 
Figure 3 is a side view. 
Figure 4 is a front view. 
Figure 5 is a transverse section on lin 

5-5. . . . 

Figure 6 is a vertical longitudinal section 
on line 6-6. - - - - 

Figure 7 is a rear view of the revolving in element. 

Figure 8 is an enlarged view of the sta 
tionary and revolving grinding elements. 

Figure 9 is a cross section of the grinding 
pins, also showing the serrated surfaces of 
the stationary parts and the approximate po 
sition of the grinding pins with respect to 
the stationary members. 

60 

Figure 10 is a modification of the revolv 
ing member, showing the construction em 
ploying continuous rings in place of sepa 
rate grinding pins. - 
The novel features of the present inven 

tion will be best understood from a detailed 
description thereof, taken in connection with 
the drawings in which like reference char 
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acters indicate corresponding parts in the 
several views. 

Referring to Fig. 1, casing 7 is rigidly 
mounted on bed plate 1. This plate also 
supports an electric motor 6, having a flexi 
ble connection 5 to shaft 4, which is mount 
ed on bearings 2 and 3, Fig. 3. Cover plate 
8, having shutter 9, is part of casing 7. Fig. 
6. Feed housing 45 and coal hopper 37 are 
also mounted on bed plate 1. 
A cylindrical chaniber 18, having an in 

take duct 48, constitutes the connection be 
ten the coal feed and the grinding cham 
er. . . 
Casing 7 has a tangential discharge open 

ber 10. This chamber has a plurality of 
openings 11, 13, and 14, with suitable connec 
tions for the discharge pipes leading to the 
burners. 
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ing connecting with the distributing cham- . 
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The main driving shaft 4, being suitably . 
supported on bearings 2 and 3, has an over 
hang on one end to receive a plurality of 
circular discs having removable grinding 
pins located near the periphery, see Fig. 6. 

95 

Stationary grinding rings 19, 20. 21, are 
mounted on the inside of casing 7, as clearly 
indicated in Fig. 6. t 
The positive coal feed, which is situated 

directly below the coal hopper 37, Fig. 2. 
consists of two or more power-driven 
screws 43, 44. These screws are driven by 
worm wheels 42, actuated by a worm shaft 
which is in turn driven by pulley 49, belted 
to the main driving shaft 4. The worm 
wheels inside of gear casing 38 revolve con 
tinuously when the machine is in operation. 
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The feed screws proper are mounted on a 
shaft 40, which passes through the worm 
wheels. At the free end of this shaft a 
keyed dental clutch is provided so that when 
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the feed screws are to be engaged, clutch 41 be seen that these pins are held in position 
is moved forward to engage the exposed hub 
or sleeve of the worm wheel. By this 
means the feed screws are connected or dist 
connected at will. - The feed screws all run at the same speed, 
but in opposite direction. To secure a 
variable feed the screws are made with a 
different pitch and it follows that with this 
arrangement it is possible to obtain a con 
stant and graduated feed. The worm gear 
casing 38 is provided with a cover 39. This 
casing is oil-tight, thereby insuring ample 
lubrication of the revolving parts. 
In operation the coal is fed by gravity to 

the feed chamber just described, and is 
acted upon by the feed screws to move for 
ward. At some distance from the feed 
screws an opening 47 is provided, and it is 
obvious that the coal in moving forward 
must reach this dipening and fall out. This 
is prevented by means of a strong current 
of air and suction, the purpose of which 
will be described in the succeeding para 
graph. . . . " - . 

Coal contains considerable foreign mate 
rial, such as stone, slate, metal, etc. This 
material has no fuel value and would lower 
the quality of the finished product if re 
duced to a fine powder. Iron and stone 
would be extremely injurious to the grind 
ing parts, and I have found that these ma 
terials can be separated in a satisfactory 
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25, held in 

manner by suction. Referring to Fig. 2, it 
will be seen that an opening or air port 47 
is provided for at the bottom between the 
feed chamber 45 and rectangular intake 
duct 48. The feed chamber 45 has a shut 
ter 46 which serves the purpose of admit 
ting air above the coal, thereby regulating 
the velocity and suction of the air entering 
opening 47. The volume and velocity of 
the air entering the intake duct is suffi 
cient to lift the coal and convey it 
over an incline. Before it reaches the in 
take leading to the grinding chamber, it 
meets with a semi-circular wall or obstriac 
tion, consisting of a sleeve around shaft 4. 
It should also be noted that the intake duct 
is of enlarged section at the terminal, the 
object of this being to reduce the velocity 
so that should a piece of iron accidentally be 
carried along with the coal, it would meet 
the obstruction, and since the air velocity 
is reduced at this point the likelihood of 
metal being carried over into the grinding 
compartment is very remote. A cross sec 
tion of intake 18 is clearly shown in Fig. 6. 
Mounted on a shaft 4 are discs 22, 23, 24, 

position by collars 2.28. 29.30, 
31, which are keyed to the shaft and held 
in place by nut 32. At or near the periph 
ery of these dises I have arranged a plu 
rality of grinding pins of square cross sec 
tion. Referring to Fig. 7 and Fig. 8, it will 

at one end by a stem passing through one 
disc. This stenh is threaded to receive a 
nut which is kept from turning by a special 
lock washer. Discs 22, 23, and 24 flirther serve the purpose of dividing the grinding 
chamber into three distinct compartments, 
and also form a rigid support for the grind 
ing pins. It should be noted that the free 
end of the pins enter square holes in the 
discs, and by these means the pins are pre 
vented from turning, and are also held in 
position to resist the centrifugal force. Op 
posite stresses are set up in the pins when 
material is ground, due to impact and resist 
ance, and such compression stresses are 
transferred to discs 22, 23, 24, which form a 
rigid support for the pins to prevent dis. 
placement. . . . . . 

I have also found that the angularity of 
the faces of the pins with respect to the 
center of the shaft is of considerable im 
portance in producing the fine product and 
reventing the machine from clogging when 

grinding moist coal. ' . . . . . . 
The stationary grinding rings 36, 19, 20, 

21 are preferably made of white iron or 
manganese steel, cast with serrated surfaces 
on all sides, as shown in Fig. 8 and Fig. 9. These rings are mounted inside of casing 7 
and are held in position by bolts 51, 52,53, 
and 54, Fig. 2. These parts are subject to 
considerable wear on account of the abra 
sive nature of the material pulverized, and 
to replace same it is only necessary to take 
off nut 32 and remove disc 25. The remain 
ing discs 24, 23, and 22, may be removed in 
the same manner, thereby exposing the inte 
rior of the machine for convenient replace 
ment. The grinding pins are replaced in 
the same manner. In actual operation I find 
that the greatest wear comes on ring 21 and 
grinding pins 35, and as just described, the 
work involved in renewing these parts is 
Small. I have also found that the greatest 
wear on the grinding pins occurs at the cor 
ners which pass in close proximity to the 
serrated- ces of the stationary rings. 
Being square, these pins can be turned four 
times, thereby prolonging the lift and reduc 
ing the cost E. very materialiy. 
As previously mentioned, I employ suc 

tion to lift and convey the coal from the 
coal feed to the grinding chamber. For 
this reason ter suction is required thari 
if I employed vity feed. To create the 
required flow of air I have provided a series 
of blades or veins at the periphery on disc. 
25. These veins also serve the purpose of 
discharging the coal to the distributing 
chamber. Under certain conditions it is 
desirable to admit air through shutter 9, 
Fig. 4 and Fig. 6, in the event a large vol. 
me of air is required to convey the coal 

from the distributing chamber totheburner. 

70 

75 

80 

85 

95. 

100 

. 20 



() 

15 

2 

1,628,295 

Pipe 15, Fig. 2, serves as a connection be 
tween the intake duct and a small pocket 
which is provided within the distributing 
chamber. This pocket 50 has a hinged 
cover plate 17 which may be set in any posi 
tion by the outside lever 16. The object of 
the hinged plate 17 and pocket 50 is to ar 
rest, coarse particles of material which foll 
low the inside surface of casing 7. These 
particles are returned to the grinding cham 
ber through pipe connection 15. 
The distributing chamber 10 has consid 

erable volume and the velocity of the air 
currents entering is therefore reduced, per 
mitting coarser particles to separate fron 
the fine dust. 
Rims or extensions 60 are provided with 

in the distributing chamber to form a sepa 
rating wall so that large particles which ad 
here to the sides of the distributing cham 
ber can not enter the discharge pipe open 
ings. Eddy currents are produced within 
this chamber and the coarser particles are 
carried downward only to be picked up by 
the fan and discharged toward pocket 50. 
This circulation is maintained constantly. 

It has been found in practice that under 
certain conditions it is difficult to convey 
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powdered coal for some distance without 
clogging the ducts. And to overcome this I 
have provided forced blast which enters the 
discharge pipe through nozzles 57. The 
blast required is conducted through pipe 55 
and the valves and dampers 56 control the 
flow to each discharge pipe. The supply of 
air for forced blast is received from an 
independent source. I have also found that 
the amount of powdered coal delivered to 
each burner can be regulated by the suction 
produced by nozzle 57. The arrangement 
of the auxiliary air nozzles 57 here de 
scribed may be seen in Fig. 4 and Fig. 5. 

Fig. 10 shows a modification of the grind 
ing discs and pins previously described. In 

45 this case the separate grinding pins are sub 
stituted for a cast ring having serrated sur 
faces on three sides. This ring may be cast 
integral with a hub having spokes, or a 
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the larger diameter ring 65. 
grinding rings of similar cross section and 
arrangement, as 19, 20, and 21, may be used 

plate web, the hubs to fit over shaft 4, and 
to be held in position by nut 32. A circu 
lar plate 68, having a plurality of fan 
blades may be located at the periphery of 

Stationary 

in combination with the design shown b 
Fig. 10. 
The machine is operated as follows: Coal 

is shoveled into coal hopper 37, thence fed 
by gravity to feed chamber 45. At this 
point the coal is moved forward by feed 
Screws 43, 44, and is carried by suction 
through the intake duct 48 and chamber 18, 
and enters the grinding chamber through 
the circular opening in casing 7. From 

this point the coal is forced in contact with 
the revolving discs and grinding pins and 
passes through separate grinding compart 
ments before it is discharged into the dis 
tributing chamber. 
The amount of coal is controlled by the 

feed screws, and in the event one or more 
burners are supplied by one machine, a va 
riation of the feed to each burner can be 
made by adjusting the blast gate or valves 
56. When the wearing parts become worn, 
a larger percentage of coarse particles will 
pass through the grinding compartments, 
and a large percentage of such coarse ma 
terial may be returned to the intake for re 
grinding by adjustment of the damper 17. 

Occasionally a greater volume of air is 
required to support combustion, and the 
volume passing through the machine may 
be regulated by shutter 9. It has been 
found that if too much air enters through 9, 
the intake suction is reduced to a point below 
that which is required to lift the coal and 
maintain a constant feed. 
Although in the drawings and in the above 

I consider the preferred embodiment of my 
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description I have confined myself to what 

invention, it is to be understood that va 
rious modifications are contemplated, and 
the invention should therefore not be lim 
ited merely by the scope of the appended 
claims. . . . 
Having now described my invention, what 

I consider as new and desire to secure by 
Letters Patent of the United States is: 

1. In a pulverizer, a pulverizing chamber, 
a coal receiving chamber mounted adjacent 
to said pulverizer chamber, a coal deflecting 
and distributing sleeve formed in said re 
ceiving chamber; a coal receiving well, an 
upwardly inclined chutejoining the said well 
to the said coal receiving clhamber, said well 
being adapted to be supplied with un-pull 
verized coal from a hopper mounted there 
above; and means in said well to agitate the 
coal in the well, forward toward said in 
clined chute. t 

2. In a coal pulverizer, a coal pulverizing 
chamber, a tangential outlet therefrom, a 
powdered coal selecting and distributing 
chamber in immediate communication with 
the tangential outlet leading from said pull 
verizing chamber, and means in said distrib 
uting chamber for the ultimate selection and 
distribution of the particles of coal from 
said pulverizing chamber. 

3. A coal pulverizer, comprising a coal 
receiving well in direct communication with 
a coal hopper mounted thereabove, and 
means in said well to agitate the coal therein 
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toward an upwardly inclined chute in di 
rect communication with the centrally lo 
cated coal receiving chamber, substantially 
as shown; and means to operate the said coal 
agitating mechanism. 130 
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4. A coal pulverizer, comprising a coal 
pulverizing chamber having a spiral Wall 
terminating tangentially to form a tangen 
tial outlet, in ediately communicating with 
a powlered coal selecting and distributing 
chamber; an enlarging series of co-axial 
steps formed in one of the side walls of said 
puiverizing chamber, and an enlarging Se 
ries of demountable flanged serrated, o' col'- 
'ugated lings, secured in said co-axial steps, 
a series of numerically increasing beater's, 
or crushers, revolvably mounted in co 
operative relation to the seriatel or collu 
gated, surface of said rings; and a series of 
in larging lateral battle plates carrying said 
leaters and 'rushes, detachably secured on 
the end of a rotatably mounted beater car 
rving shaft. 

5. In a coal plverizer, a pulverizing 
anbei, a coal receiving chamber not inted 

adjacent to and connunicating with the coal 
pulverizing chamber; a coal receiving. Well 
positioned at a level below said receiving 
chamber, an upwardly inclined chute coni 
necting said coal receiving well with the coal 
receiving chamber, an air inlet in the bot: 
ton of said chute, an air inlet in the top of 
said chute, slightly behind that of said bot 
tom air inlet, and means for controlling the 
ize of said top inlet. 

(3. A coal pulverizer, comprising a coal 
pulverizing chamber having a spiral wall 
forminating tangentially to form a tangen 
tial outlet therefron, a series of co-axial 
steps formed in one side of sail chamber, 
an enlarging series of co-axial flanged Ser 
rated, or corrugated rings, detachably. Se: 
cured in said steps: an upwardly inclined 
clute connecting the coal receiving well with 
the centrally mountetl coal receiving and 
distributing chamber, and means in said 
chute to separate the heavier material, such 
as stone, metal, or the like, from the coal, 
or vice versa. 

7. A coal pulverizer, comprising a cen 
trally mounted coal receiving and distrib 
uting chamber detachably secured to one 
side of the coal pulverizing chamber; an 
upwardly inclined chute connecting the coal 
receiving well with said centrally mounted 
chamber, and means for admitting air 
through the botton and top of said chute, 
for the purpose of lifting the coal from 
heavier foreign material, Such as stone, met 
al, or the like, and delivering said coal up 
to and through the said centrally mounted 
distributing chamber to said pulverizing 
chamber. 

8. A pulverizer having a pulverizing 
chamler comprising a spiral wall terminat 
ing tangentially to form a tangential out 
let communicating immediately with a pow 
dered material selecting and distributing 
chamber; said pulverizing chamber having 
side walls containing central openings there 
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in, one serving as an un-pulverized mate 
rial inlet, and the other as an auxiliary air 
inlet, a controlling damper in Said air inlet; 
a series of enlarging lateral baffle plates de 
tachably secured within said pulverizing 
chamber to the end of a rotatably mounted 
shaft, and a series of numerically increas 
ing lugs or beater segments arranged at the 
periphery of said plates and co-operating 
with a series of co-axial serrated, or cor 
rugated, flanged rings arranged in steps in 
said chamber. 

$). A pulverize' having a pulverizing 
chamber colorising a spiral wall terminat 
ing tangentially to for in a tangential outlet 
(') illunicating immediately with a pow 
derel material selecting and distributing 
chamber; Said pulverizing chamber com 
prising sail walls having central openings 
the rein, one serving as an un-pulverized 
laterial inlet. and the other as an auxiliary 
air illet, a controlling damper in said air 
inlet; a centrally lounted coal receiving 
alik distributing chamber detachably se 
curel to the side wall opposite said air in 
let; an upwarclly inclined chute connecting 
sail receiving and (listributing chamber with 
a material receiving well, means in said well 
to agitate the material toward said chute, 
other means by which the oncoming mate 
rial from said well is drawn up and through 
saic chite to the said laterial receiving and 
distributing chamber, and leans to control 
the supply of material to the pulverizing 
chamber, substantially as described. 

1). In a pulverize', substantially of the 
class set forth, having means for convert 
ing unpulverized material, such as coal, into 
finely powdered lust, of means, in conjunc 
tion with said pulverizer, for selecting the 
material to be powdered while same is being 
lifted and delivered through an inclined 
chute connecting the material receiving well 
With the centrally mounted material receiv 
ing and distributing chamber. 

11. The combination with a pulverizer, of 
means for converting unpulverized material, 
such as coal into a desired finely powdered 
clust, through the medium of a reverse zig 
Zag and radial action of the material through 
and between, around, and against a series 
of numerically increasing revolving beaters, 
or crushers, and normally stationary co-act 
ing Serrated, or corrugated, impinging ring 
walls or surfaces, detachably secured in the 
pulverizing chamber. 

12. The combination with a pulverizer, of 
means for converting unpulverized material, 
such as coal, into a desired finely powdered 
dust, through the medium of a reverse zig 
Zag and radial motion of the material 
through and between, around and against 
a series of numerically increasing revolving 
beaters, or crushers, and an enlarging series 
of normally stationary co-acting serrated, 
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or corrugated, flanged rings, detachably se 
cured in the pulverizing chamber. 

13. In a pulverizer, a pulverizing cham 
ber, an enlarging series of demountable 
flanged serrate surfaced rings, a series of 
revolvably mounted numerically increasing 
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beaters, or crushers, in co-operative relation 
with said rings, contained in said pulveriz 
ing chamber, said pulverizing chamber hav 
ing a spiral wall terminating tangentially 
to form a tangential outlet therefrom an en 
larging series of co-axial steps formed in one 
of the side walls of said chamber adapted 
to receive said flanged rings, a removable 
cover plate forming one side of the said 
pulverizer chamber, said cover plate hav 
ing an inlet, and means for admitting 
selected un-pulverized material to the pull 
verizing mechanism through an opening in 
the wall opposite said cover plate. 

14. The combination with a pulverizer, 
of means for converting un-pulverized ma 
terial, such as coal, into finely powdered 
dust through reverse zig-zag and radial 
movement of the material spirally against a 
series of enlarging and ninerically increas 
ing co-operating heaters. 

15. The combination with a pulverizer, 
substantially of the class set forth, of means 
for converting un-pulverized material, such 
as coal, into finely powdered dust through 
reverse zig-zag, radial and an enlarging 
spiral movement of the material through 
and against a series of enlarging and nil 
merically increasing co-operating beaters, 
or crushers. 

16. A coal pulverizer, comprising a hous 
ing having a conical grinding chamber with 
an inlet and an outlet, said outlet being tan 
gential with the spiral compartment enclos 
ing the revolving and stationary grinding 
members, said grinding chamber having a 
plurality of co-axial, concentrically advanc 
ing steps of varying diameters adapted to 
receive and partially enclose, a series of sta tionary rings or linings of corresponding 
diameters, said rings being serrated on their 
outer, surfaces and said surfaces in co-op 
crative relation with the revolving beaters, 
and radial flanges at the outer circumfer. 
ence of said rings to form a series of annu 
lar, co-axial grooves or channels of varying 
diameters advancing in progressive steps 
from the inlet to the outlet of said grinding 
chamber. . 

17. A coal pulverizer comprising a hous 
ing having a conical grinding chamber with 
a series of annular, co-axial serrated grooves 
or channels of varying internal diameters 
advancing in progressive steps from the in 

rlet to the outlet; a plurality of driving discs 
of varying diameters, having at their pe 
riphery a series of numerically increasing 
beaters arranged in co-operative relation 
with said grooves, said discs carried by a 

rotatably mounted driving shaft having its 
free end projecting through and concentric 
with, the inlet to the said grinding chamber. 

1S. In a coal pulverizer, a housing in 
closing a pulverizing chamber having an in 
let for the untreated material said inlet con 
sisting of a closed compartment with a suc 
tion duct communicating with the coal feed 
mechanism, said suction duct having an 
opening on its under side over which the 
untreated material must pass to enter the 
pulverizing chamber, said duct having a 
second opening above said first mentioned 
opening, and a shutter controlling said sec 
ond opening, whereby the suction is regu 
lated to lift the material and convey same 
from the feed chamber through the duct to 
the grinding chamber. 

19. In a coal pulverizer, a housing enclos 
ing a grinding chamber, an inlet for untreat 
ed materials and communicating with said 
chamber, said inlet consisting of a cylindri 
cal compartment with a closed end and hav 
ing an air and material duct directly con 
nected to the coal feed chamber, said duct 
having an opening on the under side form 
ing a gap or hreak over which the material 
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must pass, and means in said chamber for 
producing a suction for lifting the desired 
material over said gap and conveying same 
through the duct to the grinding chamber. 

20. In a coal pulverizer, a housing enclos 
ing a grinding chamber, with an inlet and 
an outlet for the pulverized materials, a 
driving shaft therein carrying a series of 
discs with beaters in co-operative relation 
with stationary grinding rings forming an 
nular grooves or channels of varying diame 
ters advancing co-axially in progressive 
steps within the grinding chamber, from 
the inlet to the outlet, a coal feed hopper 
with a closed feed chamber hellow said 
grinding chamber, a plurality of feed screws 
in said food chamber, driving means for said 
screws, independent clutches for driving the 
feed screws to said driving means whereby 
any one of the feed screws may be engaged 
or disengaged, a duct or passageway for the 
materials connecting the feed chamber with 
the grinding chamber, and means for sepa 
rating and discharging the heavy unpulver 
ized material and conveying the lighter ma 
terials through said duct into the grinding 
chamber. . 

21. In a coal pulverizer of the class set 
forth, a housing enclosing a grinding cham 
ber, an outlet from said chamber for the 
pulverized material, said outlet terminating 
into a chamber or box, a pipe or conduit 
communicating with said box and means in 
dependent of the pulverizer beater mecha 
nism for directing fluid under pressure into 
said pipe to increase the flow of pulverized 
material through said pipes to the point of 
delivery, 
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22. In a coal pulverizer of the class set 
forth, a housing having an inlet and an out 
let, a driving shaft extending through said 
inlet and terminating within the forward or 
outlet compartment of said housing, a re 
movable cover plate giving full access to 
the interior of said housing, a plurality of 
movable grinding rings arranged coaxially 
with the driving shaft and opposite to the 
said removable cover plate, said rings form 
ing annular continuous grooves or channels 
with serrated surfaces of varying diameters 
advancing in progressive steps, the smallest 
ling being at the inlet, the largest near the 
outlet. 

23. A coal pulverizer, comprising a hous 
ing having an inlet and an outlet, a driving 
shaft extending through said inlet, said 
driving shaft carrying a plurality of longi 
tudinally spaced discs of varying diameters 
having a series of detachable beaters in co 
operative relation with a plurality of co 
axial continuous grooves or channels within 
the grinding chamber, and said discs ar 
'anged on the shaft so as to form a series 
of co-axial steps increasing outwardly from 
the fuel inlet. 

24. A coal pulverizer, comprising a hous 
ing having an inlet for material to be pull 
verized and an outlet for pulverized ma 
terials, a driving shaft extending through 
said inlet, said shaft being adapted to carry 
a series of demountable, longitudinally 
spaced grinder discs of varying diameters, 
said discs having numerically increasing 
beaters at their periphery in co-operative 
relation respectively with co-axial continuous 
grooves or channels having serrated working 
surfaces, succeeding discs being of larger di 
ameters and overlapping the preceding 
groove thereby forming a partial enclosure, 
confining the material within said grooves 
to the action of the beaters. S 

25. In a pulverizer, a pulverizing cham 
ber, a coal receiving well, an upwardly in 
clined chute joining the said well to said 
chamber, said well being adapted to be sup 
plied with unpulverized material, said chute 
having an opening in the underside thereof, 
means for drawing air through said open 
ing and said chute into said chamber, and 
means in the said well to agitate the material 
in the well forward into said chute and over 
the said opening. 

26. In a pulverizer, a pulverizing cham 
ber, a coal receiving well, an upwardly in 
clined chute joining the said well to said 
chamber, said well being adapted to be sup 
plied with unpulverized material, said chute 
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having an opening in the underside thereof, 
means for drawing air through said open 
ing and said chute into said chamber, means 
at the end of said chute. having a second 
opening above the bottom thereof for con 
trolling the flow of air through said first 
mentioned opening, and means for regulat 
ing the size of the second mentioned open 
ling. 

27. In a coal pulverizer, a coal pulveriz 
ing chamber, an outlet therefrom, a pow 
dered coal selecting and distributing cham 
ber, nozzles, one extending into each of said 
discharge pipes, and means for forcing fluid 
under pressure through said nozzles to accel 
erate and control the passage of powdered 
material through said pipes. 

28. In a pulverizer, a pulverizing cham 
ber, an enlarging series of demountable 
flanged serrate surfaced rings in said cham 
bers arranged to form annular grooves or 
channels therebetween and series of revolv 
ably mounted beater pins in cooperative re 
lation to said rings, the ends of said beater 
pins extending into the said channels. 

29. In a pulverizer, a pulverizing cham 
ber, an enlarging series of concentric flanged 
Serrate surfaced rings in said chambers ar 
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ranged to form annular grooves or channels 
therebetween and series of revolvably mount 
ed beater pins in cooperative relation to said 
rings, the ends of said beater pins extending 
into the said channels. 

30. In a coal pulverizer, a coal pulverizing 
chamber, an outlet therefrom, a powdered 
coal selecting and distributing chamber in 
which said outlet terminates, a powdered 
coal discharge pipe communicating with said 
distributing chamber, the said pipe extend 
ing inwardly beyond the inner surface of 
said distributing chamber, means in the said 
distributing chamber for selecting the 
coarser particles and means for directing 
the coarser particles back to the pulverizing 
chamber. 

31. In a pulverizer, a pulverizing cham 
ber, a series of concentric flanged serrated 
rings in said chamber, a rotatable shaft in 
said chamber, a series of discs of increasing 
diameters on said shaft and series of rec 
tangular pins carried by said discs trans 
versely thereto in operative relation to said 
rings, each of said pins being mounted on a 
plurality of said discs and rotatably adjust 
able thereon. 
In testimony whereof, I have hereunto 

signed my name. 
ALGOTA, WICKLAND. 
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