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UNITED STATES

2,071,380

PATENT OFFICE

2,071,380
PULVERIZER

Ervin G. Bailey, Easton, and Perry R. Cnssldy :.nd .
Ralph M. Hardgrove, Bethlehem, Pa., assignors, .
by mesne assignments, to The Babcock & Wil-
cox Company, Newark, N. J., a corporatlon of

New Jersey
Application October 31,
25 Claims,

This invention relates to the construction and
operation of grinding mills or pulverizers of the
type embodying a circular row of rolling grinding

~ elements positioned between a pair of relatively

‘5 movable grinding rings, to one side of which
grinding parts- the material to be pulverized is
supplied and the pulverized material swept up
at the other side by a gaseous carrier medium.
While pulverizers constructed in accordance with

10 the invention can be used for grinding various
materials, the preferred embodiments described
are particularly designed and especially adapted

- for use in pulverizing coal for dJrect fired fur-

_ . naces.

15 The invention will be understood from the de-
scription in connection with the accompanying
drawings in which Pig. 1 is a vertical section
vhrough an’ illustrative embodiment of thein-.
vention; Fig. 2 is a plan view of the device; Fig. 3

-aq is a vertical section showing some of the details;

Fig. 4 is a section along the line 4—4 of Fig. 1;
Fig. 5 is a section along the line 5—5 of Fig. 1
and PFig. 6 is a vertical section similar to Fig. 1
showing a modification of the inventivn. o

43  In the drawings reference character | indicates

the base of the mill that may be supported upon
supports 2..

A motor casing 3 is attached to the lower side
of the base | and the casing & of the mill extends

‘39 upwardly from the upper side of the base { and

may be attached thereto by means of the bolts 5.
The upper end of the casing 4 is provided with
a cover plate 6.

 An annular opening or circuiar dir box 1 is

a5 provided in the base | to form an air chamber

that is provided with a plurality of access doors 8.
An inlet 9 leads to the air box 1 from a source
of compressed air or gas. which may be pre=
heated where a certain amount of drying of the
£ material that is being ground Is desired.  Air
ports or openings {0 extend from the air box
1 radially and thence upwardly terminating in
nozzle shaped otitlets. The ports 10 extend to the
inside of the grinding ring (i, which is a.ttached
45 to the base I A row of grindlng balls’ 12 i
interposed between the lower stationary grind-!

‘" ing ring 1 and an upper rotary grinding ring -

{3 that is driven as described below.
Plows may be attached to .the outside cir-
50 cumference of the grinding ring {3, if desired,
for agitating the material that is being ground
and also for throwing up fine material so that
it.may be carried upwardly by the air or gas.
A somewhat conically shaped casting 14 is

85 gttached to the grinding ring 13 and extends up-

1930, Sel’ial No. 492,494
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wardly therefrom.. The ca,sting 14" is provided
with openings .15 through the walls thereof.
The rotor of the motor in the motor casing 3
is directly connected to the shaft 16. The di-
ameter of the ring-of grinding balls 12 is suffi-
ciently small so that no intermediate or reduc-
tion gearing is required between the rotor of the
motor and the shaft 16. A driving member (1
is provided with a conically shaped opening and
is placed upon the conica.lly shaped upper end
of the shaft 16 and kept in place by means of
the nut 8.  The driving member {7 is provided
with a- lower annular flange {9 that extends
around.a boss 19’ extending upwardly from the
central portion of the base | inside of the row
of ports 10. ‘A labyrinth passage may be inter-
posed between the rotating flange (9 and the
stationary boss 19’ to prevent ‘leakage. A port
20 from a source of compressed air may lead into

the space 21 within the flange 19, preventing dust E

from reaching. the bearings.

‘One or- more extensions 22 may be provlded
on the upper end of the casting 17, each one of
which projects between a pair of lugs 23 along
the inside of the casing 4 to drive it and the
ring 13 and permit relative vertical motion be-
tween the extepsions 22 and lugs-23. Bearing
inserts 24 may be provlded on the lugs 23 to
take the wear.

A housing 28 is provided for the compression
spring 26, which can be adjusted to vary the pres-
sure on the ring 13. ' An extension 21 is provided
on the lower portion of the housing 25 in the
shape of & zone of a sphere and a corresponding
seat 28 is provided upon the upper end of the
casing 14, thus making a ball' and socket joint
through which the housing 2§ is frictionally driv-
en from the ring 13 while permitting the ring 13

10

is

30

to tilt slightly. A disc-shaped plate 29 is at- -

tached to the housing 25 snd is of a smaller d&
ameter than the diameter of the casing 4, th

‘leaving an annular space near the inside wall of
the casing 4 for the upward passage of air and
ground material. Radial plates 30 to provide a

fan may also be attached to the plate 29 to aid .

in separating out coarse particles of ‘material by

giving the dir a whirling motion in the upper part

of the casing 4.

 Disc-shaped members 31 and 32 of a thrust

ball bearing with the balls 38 between them are
provided within the housing 28 and are longitudi-
nally movable therein. A threaded rod 34 has
its lower end, pressing against the disc 3 and ex-
tends through a threaded member 36 attached

to the cover § for varying the pressure on the
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spring 26. A lock nut 36 is provided for the rod
34. When the rod 34 is adjusted to the desired
position and the nut 36 is tightened, the discs 31
and 32 and the balls 33 prevent the upper end
of the spring 26 from moving in the direction of
pressure. A fixed or positive stop is thereby pro-
vided against longitudinal or axial movement of
the upper portion of the spring 26, while permit-
ting relative rotation between this spring and
the rod 34. :

One or more outlets 31 are provided through
the cover 6. A disc-shaped valve 38 slidable along
the lower side of the cover 8 is provided for each
outlet 371. Each valve 388 (Fig. 3) is carried by
an arm 39 and springs 40 are provided to keep
the valves pressed against the lower side of the
cover 6. The arms 39 are attached to rotatable
rods 41 mounted in bearings 42 extending through
the cover 6 and provided with handles 43 by
which the valves 38 can be moved into the open
and closed positions. A cylindrical extension 4§
is attached to the lower side of the cover & and
surrounds the openings 37.

A feed spout 45 passes through the side of the
casing 4 and is fed from a feeder 46 located at
a sufficient height above the feed spout to pro-
vide a head of coal, or & seal is otherwise pro-
vided to prevent the leakage of air or gas out
through the feed spout.

The operation is as follows:

The material to be ground is fed through the
spout 45 and is ground by the balls 12 between the
rings {f and 18. The pressure between the balls
and rings is varied by adjusting the rod 34, which
can be done while the mill is running, if desired.
The spring 26 permits the ring 13 to rise when
there is an increase of the rate of feed of mate-
rial and the ball and socket joint between the
casing 4 and housing 25 permits tilting of the
ring {8 to ride over hard obstructions. The pres-
sure of air in the space 2| prevents the ground
dust from reaching the bearings. :

The air under pressure in the air box T flows
inwardly through the passages 10 below the lower
grinding ring and thence upwardly at a relative-
ly high velocity in contact with and past the
lower inner sectors of the balls 2. The pulver-
ized material leaving the inner side of the lower
grinding ring is swept up by the air stream and

carried upwardly at the inner side of the ball

row and upper grinding ring (3. A portion of
the air stream may pass outwardly between adja-
cent balls depending upon the level of material
in the grinding zone. The portion that goes
within the row of balls passes through the open-
ings 5. The air passes upwardly through the
annular space around the rim of the plate 29
and the fan blades 30 cause the larger particles
to be thrown out of the whirling air, these par-
ticles falling and becoming ground again. The
air carrying the particles then passes under the
edge of the separator 44, separating large par-
ticles that may remain. By adjusting the valves
38 the air and fine particles may be permitted
to pass out through any one or more of the
outlets 37T. In the use of this invention the
ground particles are preferably removed from
the mill by air under pressure, as this air can

be forced in from a fan without passing air car-

rying abrasive particles through the fan. The
weight of the rotating parts is sustained on the
stationary grinding ring i so that the bearing
in the motor casing merely supports the rotor of
the motor, shaft 16 and casting {71. -
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In the modification shown in Fig. 6 the same
parts already described are referred to by the
same reference characters. In this modification
the thrust due to compression of the spring is
not carried by the cover 6, but is transmitted
through the driving shaft to a thrust bearing,
In this modification fan blades 50 are provided
on the casting 14, and a circular bearing plate 51
for the compression spring is seated in an annu-
lar recess at the upper end of the casting 4. A
rod 52 is connected to a clevis 53 attached to the
upper end of the casting {1 by means of a pivot
pin 54, extending through a hole in the rod 52
larger than this pin, so that universal movement
between the shaft 16 and rod 52 is provided to
permit slight tilting of the grinding ring (3. A
compression spring 55 is provided between the

10
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bearing plate 51 and the washer §6, which is ad- -

justable on the rod 52 by means of the nuts 51
to vary the compression of the spring 55.
A disc-shaped plate 58, similar to the plate 29

in Fig. 1, is attached to the plate 51 and one or

more baffles §9 are provided at the end of the feed
spout 45 to prevent incoming material from be-
ing picked up by the whirling current of air or gas
that is set up by the fan blades 50.

A housing 60 for a thrust bearing is attached
to the lower side of the base | between it and the
motor casing 3. The housing 60 is provided with
& spider 61 for the ball thrust bearing 62. The
thrust of the spring 55 is transmitted through the
rod 82 and shaft 16 to the thrust bearing 62.

The operation of this modification is similar

to that already described. The pressure on the

grinding balls is varied by adjusting the nuts 57
and the cover plate 6 is relieved of any pressure
due to the spring. .

While in accordance with the provisions of the
statutes we have illustrated and described here-
in the best forms of our invention known to us,
those skilled in .the art will understand that
changes may be made in the form of the appa-
ratus and character of the carrier medium dis-
closed without departing from the spirit of the
invention covered by our claims, and that cer-
tain features of our invention may sometimes be
used without a corresponding use of other fea-
tures. In our claims, the term “air” is used
generically to cover any gaseous carrier medium
suitable for removing pulverized material in the
manner described.

We claim:

1. In a grinding mill, a grinding ring, a circu-
lar row of grinding elements in contact with said
ring, a pressure ring in contact with said grind-
ing elements, spring means for pressing said
pressure ring, and a ball and socket pressure
transmitting joint between said spring and pres-
sure ring, said pressure ring having air ports
therethrough.

2. In an air-swept pulverizing mill, a mill cas-
ing having a material outlet opening formed in
a wall thereof, an external conduit connected to
said opening, means for controlling the discharge
of material through said opening comprising a
bodily swingable valve plate within said casing
and movable across said opening, means external-
1y of said casing for moving said valve plate, and
s material separating bafile strrounding said
valve plate and opening. )

3. In an air-swept pulverizing mill, a mill cas-
ing having a material outlet opening formed in
the top wall thereof, an external conduit con-

nected to said opening, and means for controlling -
‘the discharge of material through said ovening

20

40

45

50

60

70

75



) comprising a bodily swingable valve disc ‘within

said casing and movable across said opening in

- g plane parallel to said casing wall, a pivot for

10

said dise, and means externally of said casing
for moving said valve disc, and a material sepa-
rating bafile depending from said top wall and
surrounding said valve disc and opening.'

4. A pulverizing mill having a mill casing, a

lower grinding ring in said casing, a circular row

of rolling grinding elements supported on said

- lower ring, an upper grinding ring supported on
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said row of elements, a vertical drive shaft fixed
against vertical movement arranged to extend .

upwardly within said row of elements and hav-
ing a drive connection with one of said rings,
drive means connected to the lower end of said
drive shaft, and means for applying a grinding
pressure on said grinding elements including a’
single compression spring coaxial with said drive
shaft and arranged between a stop member car-
ried by the upper end of said drive shaft and the
upper part of said upper ring.

5. A pulverizing mill having a mill casing, a
stationary lower grinding ring in said casing, a
circular row of rolling grinding .elements sup-
ported on said lower ring, a rotary upper grind-
ing ring supported on said row of elements, a
drive shaft fixed against vertical movement ex-
tending upwardly within and beyond said row of
elements and having a drive connection with said
upper ring, means for feeding material to be
ground to the outer side of said row of grinding
elements, and means for applying a erinding
pressure on said grinding elements including a

single compression spring coaxial with said drive

shaft and having its lower end seated in said
upper ring and its upper end engaging a stop
member carried by the upper end of said drive
shaft.

6. A pulverizing mill-having a rmll casing, a
lower grinding ring in said casing, a circular row
of rolling grmding elements supported on said
lower ring, an upper grinding ring supported on
said row of elements, a vertical drive shaft ar-
ranged within said row of elements and having a
drive connection with one of said rings, means
for feeding material to be ground to one side of
sald row of grinding elements, and means for
applying a grinding pressure on said grinding
elements including a compression spring seated
on said upper ring and a spring rod tiltably con-
nected to said drive shaft and engaging the upper
end of said spring.

7. A pulverizing mill having a mill casmg,
lower grinding ring in said casing, a circular row
of rolling grinding elements supported on said
lower ring, a rotary upper grinding ring sup-
ported on said row of elements, a drive shaft ex-
tending upwardly within said row of elements

and having.a drive connection with said upper

ring, means for feeding material to be ground to
one side of said row of grinding elements, and
means for applying a grinding pressure on said
grinding elements including a single compres-
sion spring arranged coaxially of said drive shaft
and seated on said upper ring, a spring rod hav-
ing a universal joint connection with said drive
shaft, and means on the upper end of said spring
rod for adjustably compressing said spring.

8. A single stage air-swept pulverizing mill
having a mill casing with a material outlet open-
ing formed in the upper part thereof, a2 lower
grinding ring mounted within said casing, a cir-
cular row of grinding balls contacting with said
lower ring, an upper grinding ring contacting

o . 2,071,380 SRR
" with said balls, a drive shaft arranged axially

3

of said ball row and having a drive connection
with one of said rings, resilient means arranged
above said ball row and engaging the upper side

of said upper ring for applying a grinding pres-.

sure between said balls and rings, means for feed-
ing material to be ground to the outer side of said
ball row, and means for directing an air blast
below said lower grinding ring and thence up-
wardly in contact with and.past the lower inner
sectors of said balls to sweep up pulvenzed mate-
rlal

9. A single stage air-swept pulverizmg mill
having a base formed by an annular air-box, &
mill casing supported on said air-box and having
a material outlet opening formed in the upper
part- thereof, a stationary lower grinding ring
mounted on said air-box -within said casing, a
circular . row of grinding balls contacting with
said lower ring along substantially the entire
lower outer sectors of sald balls, a rotary upper

' grinding ring contacting with said balls, a drive

shaft extending upwardly axially cf said ball row
and having a drive connection with said upper
ring, resilient means arranged above said ball row
and engaging the upper side of said upper ring
for applying a grinding pressure between said
balls and rings, means for feeding material to be

. ground to the outer side of said ball row, and
means for directing an air blast from said air-box’

upwardly in contact with and past substantially
the entire lIower inner sectors-of said balls-to re-
move pulverized material. .

10. An air-swept pulverizing mill ‘having a mill
casing with a material outlet opening formed in
the upper part thereof, a lower grinding ring
mounted within said casing, a ¢ircular row of
grinding ‘balls contacting with said lower ring
along substantially the entire lower outer sectors
of said balls, an upper grinding ring contacting

- with said balls, a drive shaft extending upwardly

axially of said ball row and having a drive con-
nection with one of said rings, resilient means for
applying a grinding pressure between said balls
and rings, means for feeding material to be
ground to the outer side of said ball row, means
for directing an air blast upwardiy in contact
with and past substantially the entire lower inner
sectors of said balls to remove pulverized mate-
rial, and a series of ports formed in the upper
part of said upper ring for the outward flow of

.material-laden air.

11. An air-swept pulverizing mill having an
annular air-box, a mill casing having a material
outlet opening formed therein, a stationary lower
grinding ring mounted within said casing, a cir-

. cular row of rolling grinding elements supported

on ‘said lower ring, & rotary upper grinding ring
supported on said elements, a drive shaft extend-
ing upwardly axially of said row of elements and
having a drive connection with said upper ring,
means for applying a grinding pressure between
said elements and rings, means for feeding mate-
rial to be ground to the outer side of said row of
elements, means for directing an air blast from
said air box upwardly past the inner side of said
row of elements to remove pulverized material,
and a series of ports formed in .the upper part

. of said upper ring for the outward flow of mate-
rial-laden air towards Said material outlet open-

ing.

12. An alr-swept pulvenzing mill having a base
formed by an annular air-box, a mill casing sup-
ported on said air-box and having a material out-
let opening formed therein, a stationary lower
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grinding ring mounted on said air-box within said
casing, a circular row.of rolling grinding elements
supported on said lower ring, & rotary upper
grinding ring supported on said elements, & drive
shaft extending upwardly axially of said row of
elements and having a drive connection with said
upper ring, means for applying agrinding pressure
between said elements and rings, means for feed-
ing material to be ground to the outer side of
said row of elements, means for directing an air
blast from said air box upwardly past the inner
side of said row of elements to sweep up pul-
verized material, and a series of ports formed in
the upper part of said upper ring for the out-
ward flow of material-laden air towards sald
material outlet opening.

13. An air-swept pulverizing mill having a mill
casing with a material outlet opening formed
therein, a lower grinding ring mounted within
said casing, a circular row of rolling grinding
elements supported on said lower ring, an upper
grinding ring supported on said elements, a drive
shaft arranged axially of sald row of elements
and having a drive connection with said upper
ring, resilient means for applying a grinding pres-
sure between said elements and rings, means for
feeding material to be ground to the outer side
of said row of elements, means for directing an
air-blast upwardly past the inner side of said
row of elements to remove pulverized material, a
series of ports formed in said upper ring for the
outward flow of material-laden air towards said
material outlet opening, and bafle means for
directing the flow of .air from said ports towards
the sides of said casing before passing to said
material outlet opening.

14. An air-swept pulverizing mill having a mill
casing with a material outlet opening formed
therein, an air-box, a lower grinding ring mount-
ed on said air-box and within said casing, a cir-
cular row of rolling grinding elements supported
on said lower ring, a rotary upper grinding ring
supported on said elements, a drive shaft ar-
ranged axially of said row of elements and hav-
ing a drive connection with said upper: ring,
means for applying a grinding pressure between
said elements and rings, means for feeding mate-
rial to be ground to the outer side of said row

of elements, means for directing an air blast up-
wardly past the inner side of sald row of ele-
ments to remove pulverized material, & series of
ports formed in said upper ring for the outward
flow of material-laden air towards said material
outlet opening, and bafle means mounted on and
rotatable with said upper ring for directing the
flow of air from said ports towards the sides of
said casing before passing to said casing outlet.

15. An air-swept pulverizing mill having a
base formed by an annular air-box, a mill cas-
ing supported on said air-box and having a ma-
terial outlet opening formed in the top there-

of, an externally operable valve arranged in said |

casing to close the lower end of said outlet, &
stationary lower grinding ring mounted on said
air-box within said ecasing, a circular row of
grinding balls supported on said lower ring, a

rotary upper grinding ring supported on said balls,
a drive shaft extending upwardly axially of said
ball row and having a drive connection with said
upper ring, means for applying a grinding. pres-
sure between said balls and rings including a
compression spring arranged coaxially of and
seated on said upper ring and a spring rod tilt-
ably connected to said drive shaft and engaging
the upper end of said spring, means for feeding

2,071,380
.material to be ground to the outer side of said

ball row, means for directing an air blast from
sald air-box upwardly past the inner side of said
ball row to remove pulverized material, and a
series of ports formed in the upper part of said
upper ring for the outward flow of material-
laden air towards said material outlet opening.

16, An air swept pulverizing mill having a mill
casing with a material outlet opening formed
in the upper part thereof, a horizontally ar-
ranged grinding ring in said casing, a horizontal
circular row of rolling grinding elements con-
tacting with said grinding ring and cooperating
therewith to form an annular grinding area, a
vertical drive shaft extending axially of said row
of elements and providing relative movement be-
tween said elements and grinding ring, means
for causing a stream of air to sweep up material
pulverized in said grinding area and carry it up-
wardly to said casing outlet, and a material clas-
sifying fan immediately adjacent said casing
outlet for causing separation of cocarse -material
from said air stream and the return thereof
throughout said grinding area and having a se-
ries of passages between the fan blades leading
to sald casing outlet.

17. An air swept pulverizing mill having a mill
casing with a material outlet opening formed in
the upper part thereof, a horizontally arranged
grinding ring in said casing, a horizontsal circu-
lar row of rolling grinding elements contacting
with said grinding ring and cooperating there-
with to form an annular grinding area, a vertical
drive shaft extending axially of said row of ele-
ments and providing relative movement between
said elements and grinding ring, means for caus-
ing a stream of air to sweep up material pulver-
ized in said grinding area and carry it upwardly
to said casing outlet, and rotary -classifying
means adjacent said casing outlet for causing
separation of coarse material from said air
stream and return thereof throughout said
grinding area comprising a horizontally arranged
plate positioned below said casing outlet, and
fan blades vertically mounted on said plate and

having a series of passages therebetween lead-.
‘ing to said outlet.

18. An air swept pulverizing mill having a mill
casing with a material outlet opening formed in
the upper part thereof, a horizontally arranged
grinding ring in said casing, a horizontal cir-
cular row of rolling grinding elements contact-
ing with said grinding ring and cooperating
therewith to form an annular grinding area, a
vertical drive shaft extending axially of said row
of elements and providing relative movement be-
tween said elements and grinding ring, means for
causing a stream of air to sweep up material pul-
verized in said grinding area and carry it up-
wardly to said casing outlet, and rotary classify-
ing means adjacent said casing outlet for caus-
ing separation of coarse material from said air
stream and return thereof throughout said
grinding area comprising a horizontally ar-
ranged circular imperforate plate operatively
connected to said drive shaft and positioned be-
low said casing outlet, and fan blades vertically
mounted .on said plate at an angle to the cir-
cumference thereof and having a series of pas-
sages therebetween leading to said outlet.

19. An air-swept pulverizing mill having a cas-
ing provided with an outlet opening in the up-
per part thereof, a stationary grinding ring hori-
zontally arranged in said casing, a horizontally
arranged circular row of rolling grinding ele-
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ments contacting with said stationary grinding

" ring, a horizontally arranged rotary grinding

10

ring contacting with and supported on said row
of grinding elements, a vertical drive shaft in said
casing extending axially of said row of grinding
elements, means forming a floating drive. con-
nection between said shaft and rotary grinding
ring, a compression spring exerting pressures in
opposite directions on said drive shaft and ro-
tary grinding ring and acting on said rotary
grinding ring to exert a grinding pressure on said
row of grinding elements, means for supplying

~ material to be pulverized to one side of said row

15

- of pulverized material to the upper part of said °

c2
Tt

of grinding elements, said rotary grinding ring
having a passage formed therein for the passage

casing, and means for directing a current of car-
rier air below said stationary grinding ring and
past the material discharge side of said row of
grinding elements and thence through said ro-

" tary grinding ring passage towards said casing

outlet. )

20. An air-swept pulverizing mill having a
casing provided with an outlet opening in the
upper part thereof, a stationary grinding ring
horizontally arranged in said casing, a horizon-
tally arranged circular row of rolling grinding

elements contacting with said stationary grind- -

ing ring, a horizontally arranged rotary grind-
ing ring contacting with and supported on said

row of grinding elements, a vertical drive shaft

in said casing extending axially of said row of

grinding elements, means forming a floating

drive .connection between said shaft and rotary

> grinding ring, a compression spring acting on
said rotary grinding ring to exert a grinding.

pressure on said row of grinding elements, means

"~ for supplying material to be pulverized to one

40
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side of said row of grinding elements, said rotary
grinding ring having passages formed therein for
the passage of pulverized material in the upper
part of said casing, means for directing a current
of carrier air past the material discharge side
of said row of grinding elements and through
said rotary grinding ring passages towards said

casing cutlet, and fan blades mounted on said -

rotary grinding ring adjacent the discharge end
of said grinding ring passages.

21. In an air-swept. pulverizing mill, & mill
casing having a group of material outlet ports
formed in the top wall and spaced from the side
walls thereof and having a material flow thereto
adiacent the side walls of said mill casing, means
for independently controlling the discharge of
material through each of said outlet ports in-
cluding a plurality of bodily swingable valve
plates within said casing, each plate being mov-
able in a horizontal plane across a corresponding
outlet port, and means externally of said casing
for independently moving each of said valve

plates, and a material separating bafle depend--

ing from the top wall of said casing and sur-
rounding said group of outlet ports and valve
plates.

22. In a grinding mill, a casing, & rotating‘

grinding ring, balls rotatable by said ring, a
shaft for driving said ring, a pressure spring
between said casing and ring for exerting a
grinding pressure on said ring- and balls, and. g
ball and socket joint between sald spring and
grinding ring and independent of sald drive
means and through which the thrust from 'safd
spring is transmitted to said balls, -

5

23. A single stage air-swept pulverizing mill
comprising a stationary grinding ring, a circular

row of rolling grinding elements contacting with

said stationary ring, and a rotary grinding ring

contacting with said row of grinding elements, -

drive means having a drive connection with said"

rotary grinding ring for moving 'said grinding
elements rélative to said stationary grinding ring,

_ resilient means mounted for rotation with and

exerting a continuous thrust on said rotary
grinding ring towards said row of grinding ele-

10

ments, means for delivering material to be pul- )

verized to one side of said row of grinding ele-
ments, said rotary grinding ring having a pas-
sage formed therein for the flow therethrough of
material-laden air, and means for directing a
stream of carrier air below said stationary grind-
ing ring’ and thence past the discharge side of
said row of grinding elements for conveying pul-
verized material leaving said row of grinding ele-
ments upwardly through said rotary grinding
ring passage.

24, A single stage air-swept pulverizing mill
comprising & lower grinding ring, a circular row
of rolling grinding elements supported on said
lower ring, and an upper grinding ring supported
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on said row of grinding elements, drive means

having a drive connection with said upper grind-
ing ring for rotating said upper grinding ring
relative to saild lower grinding ring, resilient
means mounted for rotation with and exerting a
continuous downward thrust on said upper
grinding ring, means for delivering matérial to
be pulverized to the outer side of said row of
grinding elements, said upper grinding ring hav-
ing a passage formed therein for the flow there-

through of material-laden air, and means for di-’
recting a stream of carrier air below said lower

grinding ring and thence upwardly past the inner
side of said row of grinding elements for convey-
ing pulverized material leaving said row of grind-
ing elements through said upper grinding ring
passage.

25. A single stage air-swept pulverizmg mill
comprising a casing having an outlet in the up-
per part thereof for pulverized material, a lower
grinding ring, a circular row of rolling grinding
elements supported on said lower ring, and an
upper grinding ring supported on said row of
grinding elements, drive means including a drive
shaft arranged axially of said row of grinding
elements and fixed against axial movement and
having a floating drive connection with said up-
per grinding ring for rotating said upper grind-
ing ring relative to said lower grinding ring, re-
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silient means mounted for rotation with and ex- -

erting a continuous downward thrust on -said
upper grinding ring, said casing having an in-
let for the delivery of material to be pulverized
to the outer side of said row of grinding elements,
said upper grinding ring having a series of pas-
sages formed therein for the flow therethrough
of material-laden air, and means for directing a
stream of carrier air below said lower grinding

" ring and thence upwardly past the inner side of
. said row of grinding elements and through said

upper grinding ring passages to said casing out--~
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