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The invention provides the hereinafter 
described and claimed improved machine of 
the horizontal type for pulverizing or grind 
ing coáil and other materials. By horizontal 

5 type is meant a kind built about a hori 
Zontal shaft and employing a grinding rotor 
comprising a fixed grinding annulus, and a 
wheel revolving within the annulus and 
carrying around in pockets of its periphery 

10 balls or rollers adapted to work against the 
bore of the annulus by centrifugal action, 
the material to be treated being fed by suc 
tion into the centre of the wheel and cen 
trifugally thrown into the grinding annulus. 
The invention has the primary distinctive 

features that the grinding wheel, revolving 
about a horizontal shaft, is constructed to 
operate as a suction fan for the purpose of creating suction upon an opening at its side 

20 to draw the material to be treated into said 
wheel by said suction, and to subsequently 
centrifugally throw it into the grinding an 
nullus or ring. The present invention also 
combines in one machine, upon the same 

25 axial shaft, a grinding rotor aforesaid and 
a beater rotor, each working in a separate chamber of a casing, but communicating by 
an opening between the two chambers, which 
opening forms the exit for the material from 

30 the chamber of the beater rotor and the en 
trance of said material into the chamber of 
the grindingrotor, the grinding wheel hav 
ing its fan-like action on said opening to 
create a suction. To this opening is applied 

35, a renewable screen determining the size of 
the material allowed to pass. On the closed 
side of the grinding wheel a chamber is pro 
vided into which the ground material from 
the grinding rotor is discharged. Through 

40 this chamber a suction is created by a fan 
from an adjustable air inlet of said cham 
ber, through a separating box of large ca 
pacity, to an outlet. 
As the amount of air drawn through this 

45 chamber can be regulated from the air inlet, 
different gradings of ground material can be 
lifted with the air into the separating box, 
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where provision is made for automatically 
returning to the grinding rotor material in sufficiently ground. 
The construction and operation of the 

- beater rotor creates air currents tending to 
dry the material being treated, so that said 
material passes into ?e grinding rotor in a 
dry condition. 
The drawings show a convenient and de 

sirable adaptation of the invention. 
Fig. 1 is a vertical section. 
Fig. 2 is a transverse section through the 

beater chamber. 
Fig. 3 is a right-hand end elevation of 

Fig.1. s 
Fig. 4 is a transverse section through the 

grinding chamber. 
Figs, 5 and 6 show a modified form of a 65 

grinding rotor and annulus in which rollers 
are used instead of balls. 
Within a stationary enclosing casing a 

are provided two rotors c and d revoluble 
with a common horizontally arranged shaft, 70 
e, having bearings at f and g outside sai 
casing. The latter is divided into two cham 
bers c, d and the rotor c, which is a beater 
one, revolves within the chamber c, and the 
rotor d, which has a grinding or finishing 75 
operation, revolves within the chamber d. 
The two chambers are separate except for 
the large central opening h, to which is 
fitted a grid-like screen h” through which 
the material must pass from the beater cham- 80 
ber into the grinding chamber. 
The beater chamber is lined with hard 

wearing renewable serrated linings c', and 
the upper part of it is furnished with a cir 
cumferential series of metal bars o' to form 85 
an impact surface. 
The beater rotor is formed by a number 

of radial arms c' projecting from a hub c 
and reversely bent at right-angles at their 
outer ends c. Instead of right-angled ends 90 
said arms may be furnished with impact 
blades or paddles. This rotor is a beating, 
or impact one and operates within the cham 
ber to break down material to a size sufficient 
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for it to pass through the grid h”, the action 
of this rotor also displacing air to have a 
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drying effect upon the material. 
Material to be treated enters the beater 

chamber at i°, falling from the hopper i, or 
being suitably conveyed therefrom into said 
chamber, as, for example, by a screw con 
veyor driven by the wheel i. 
The grinding or finishing chamber d is 

furnished with a fixed annulus, i, of durable 
material and preferably made in halves as 
shown. The bore of this annulus is grooved 
at f for balls k to work in, or said bore may 
be flat, as shown in Figs. 5 and 6, for flat 
rollers k to contact. 
The grinding rotor d is in the form of a 

wheel revolving within the annulus and hav 
ing a series of spaced pockets or recesses, dº, 
on its periphery in each of which is a ball k 
free to revolve. As the grinding rotor re 
volves the balls are carried round in contact 
with the groove of the annulus by centrif 
ugal force. The driving end of each pocket 
is fitted with an easily renewable stud m. 
against which the ball abuts. 
The bottom of each pocket is radially 

slotted at d to communicate with the hollow 
interior of the wheel, which interior com 
municates with the opening h of the beater 
chamber c'. The back side of this wheel is 
closed as shown at d. 
The hollow centre of said wheel is formed 

by spaces d and intervening blades acting 
as spoke-like arms d, extending from a hu 
d so that the construction of this centre 
creates air currents by operating fan-like, 
and centrifugally acts upon the material en 
tering the chamber to throw same in a 
stream into the groove of the annulus in 
front of the grinding balls (c. 
The material to be ground is automatical 

ly drawn or sucked through the screen h" 
into the hollow centre of the wheel through 
which it cannot pass axially, but is thrown radially through the slots' d', through the 
pockets d, and into the groove of the annu 
lus to be ground between the balls and the 
Surface of said annulus, ultimately leaving 
said annulus by the space i°. 
A feature in the operation of this grind 

ing wheel or rotor is that its fan-like con 
struction induces air currents through the 
grid h” from the beater chamber, and there 
fore sucks the material broken down through 
said grid into its own centre, to be cen 
trifugally whirled into the grinding annu 
lus and in a stream entering the annulus in 
front of the grinding balls or rollers. 
The grinding chamber d on the back and 

closed side of the grinding wheel is put into 
communication with a suction fan ae by 
which the ground material is drawn out of 
the machine suspended in the air. w 

Between said fan and the back side of the 
chamber aforesaid is a separating box y 
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and a passage 8. The box admits of expan 
sion of the aust-laden air. Air is admitted 
low down in the grinding chamber through 
an adjustable opening it controlled by a hit 
and-miss regulating shutter t”. The upper 
end of the passages can also be either fully 
open or partially closed by the hinged shut 
ter u operated from the handle w°. 
The control of the air inlet t, and the con 

trol of the passage 3 by the shutter u, com 
bined with the operation of the suction fan 
a, enables the grading of the ground mate 
rial to be adjusted in relation, to the con 
stant operation of the fan ac, whereas the 
expansion of the dust-laden air in the sepa 
rating box, y, insures material insufficiently 
ground, or pulverized, to fall down the 
separating box and through the opening v 
into the grinding chamber again for re 
grinding by the grinding wheel. 

u) is a bafile provided within the separat 
ing box to give a circuitous flow of the dust 
laden air through the box and assist the 
separation of the heavier particles for re 
grinding. 
The shaft e is driven by the belt e over 

the pulley e°, and the spindle of the suction 
fan av by the belt o travelling over the pul 
leys oº, oº. 

It will be clear from the foregoing that 
the fan-like construction of the grinding 
wheel exerts a suction on the opening h to 
which the grid h” is applied, so that as soon 
as the material in the beater chamber is suf 
ficiently small it is sucked through the grid 
into the grinding wheel, and whirled cen 
trifugally into the grinding annulus in 
front of the balls e. 

It is to be understood that the walls of the 
beater chamber may be in any way con 
veniently provided for co-operation with the 
beaters to break up the material to the size 
suitable for passing axially through the 
grid into the grinding wheel. 

It will be clear that the balls k are free 
to revolve within the grooved bore of the an 
nullus and within the pockets or recesses, 
and that by centrifugal action they are kept 
in working contact with the grooved bore 
of the annulus. 
Apart from the current of air produced 

by the fan ac, which air serves as the carry 
ing medium for ground material, a current 
of air is continually passing through the 
machine by virtue of the operation of the 
beater rotor, and more particularly by 
the fan-like grinding wheel, this air keeping 
the machine cool and driving off any mois 
ture contained in the material. 

Having now described my invention what 
I claim and desire to secure by Letters Pat 
ent is:- 

1. A machine for pulverizing or grinding 
coal and other material, comprising a sta 
tionary casing forming a grinding chamber 
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having an entrance opening at one side, a 
driven shaft passing horizontally through 
said chamber and opening, a grinding annu 
lus fixed within said chamber coaxially of 
said shaft, a grinding wheel upon said shaft 
revoluble within said annulus and having 
openings therein at the side adjacent to the 
entrance opening of the grinding chamber, 
and grinding elements carried by said wheel 
and coacting with the inner face of said an 
nullus, said wheel being also formed with 
blades adjacent to said central opening to 
provide a fan for drawing material into the 
grinding wheel through the said entrance 
opening solely by suction. 

2. A machine for pulverizing or grinding 
coal and other material comprising a sta 
tionary casing forming a grinding chamber 
having an entrance opening at one side, a 
driving shaft passing horizontally through 
said chamber and opening, a grinding an 
nullus fixed within said chamber coaxially of 
the shaft, a grinding wheel upon said shaft 
revoluble within the annulus and having 

5 blades disposed to operate as a suction fan 
with relation to said entrance opening to 
draw the material into the grinding wheel 
through the said entrance opening solely by 
suction, and grinding elements carried by 
the peripheral portion of said wheel and 
coacting with the inner face of the annulus, 

3. A machine for grinding or pulverizing 
coal or other material, comprising a sta 
tionary casing forming a chamber, having an 

5 entrance opening at one side, a driving shaft 
passing horizontally through said chamber 
and opening, a grinding annulus fixed with 
in said chamber co-axially of said shaft, a 
grinding wheel on said shaft revoluble with 
in said annulus, grinding elements carried 
peripherally of said wheel, the latter be 
ing formed with blades constituting a suc 
tion fan for drawing material into said 
grinding wheel through said entrance open 
ing, a separating box communicating with 
said chamber on the side of said grinding 
wheel opposite said entrance opening, said 
casing being formed with a passageway 
leading from the discharge side of said 
chamber to the side adjacent said entrance opening for returning insufficiently ground 
material to the grinding wheel. 

4. A machine for pulverizing or grinding 
coal or other material, comprising a station 
ary casing having a partition separating the 
space within said casing into grinding and 
beater chambers, said partition having a 
screened entrance opening to establish com 
munication between the two chambers, a 
driving shaft passing horizontally through 
the said chambers and opening, a beater 
mounted upon said shaft within the beater 
chamber, a grinding annulus fixed within the grinding chamber at an intermediate 

65 portion thereof and coaxially of said shaft, 

grinding wheel on the shaft freely revolu 
ble within the annullus and having blades 
to constitute the same as a suction fan which 
operates through the said opening between 
the two chambers and creates a suction to set 
up a feed of the material operated upon to 
the grinding wheel, and grinding elements 
peripherally carried by said grinding wheel 
and cooperating with the inner face of the 
annullus. m 

5. A machine for pulverizing or grinding 
coal or other materials comprising a station 

s 

ary casinghaving a partition, separating the 
space within said casing into grinding and 
beater chambers, said partition having an en 
trance opening placing said beater chamber 
and grinding chamber into communication, a driving shaft passing horizontally through 
said chambers and opening, a beater mount 
ed upon said shaft within the beater cham 
ber, a grinding annulus fixed within the 
grinding chamber at an intermediate por 
tion thereof, and co-axially of said shaft, a 
grinding wheel on said shaft revoluble with 
in the annulus, grinding elements carried 
peripherally of said grinding wheel and co 
operable with the inner face of said annu 
lus, said grinding wheel being formed with 
blades constituting a suction fan for draw 
ing material from said beater chamber through said entrance opening into said 
grinding wheel, that part of said, grinding 
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chamber to the rear of said grinding wheel 
having a discharge passage for material and an adjustable air inlet, and a separating box 
associated with said casing communicating 
with said discharge passage having an outlet 
for the discharge of ground material and 
suction means associated with said outlet. 

6. In a machine for grinding coal and 
other material, a grinding chamber having 
an opening in one side thereof, a grinding 
annulus within said chamber, a grinding 
wheel cooperating with said annullus pro 
vided with vanesformed on the side thereof adjacent to said opening and also with pock 
ets between the said vanes and passageway leading from the pockets to the periphery of 
the grinding wheel, the grinding wheel 
through the operation of the vanes setting 
up a suction relatively to the pening of the 
grinding chamber to constitute the said grinding wheel as a self-feeding device, and 
grinding means between the annulus and the rinding wheel and exposed to the pockets 
? means of said passageways. 

7. In a machine for grinding coal and 
other material, a grinding chamber hav 
ing an opening at one side thereof, a grind 
ing annulus within said chamber, agrind 
ing wheel mounted within said annulus, and having vanes formed on the side thereof ad jacent to the opening of the grinding cham. 
ber with pockets between the said vanes and passageways leading from the pockets to the 
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periphery of the grinding wheel, the oppo- and passageways, and balls loosely mounted 
site side of the grinding wheel being closed, in the annulus and engaging the peripher 
the vanes of the grinding wheel constituting of the grinding wheel and exposed ???'???????? 0. 
Suction-creating means by which the mate- the passageways to the said pockets. 
rial to be ground is drawn into the grind- In testimony whereof I have hereunto set 
ing wheel and passes out through the spe- my hand. 
riphery of the latter by way of the pockets PERCY WALTER GRIFFIN. 


