{No Model.) 2 Sheets—Sheet 1.

J. K. GRIFFIN.
PULVERIZING MILL.

No. 452,782. ' Patented May 26, 1891.
Z2=l.1-
\ 35, /3 .
72 ¢ 7 WA : ’ 1 A
. % 30 3 37 | '33 30 as QQ\
\,4 . 3?
27 X 29 ‘ ‘*f
b o \ e { = .
| -39
|
; o~
@
34
- V4
E /Y 26 i 32 ‘ ' 16: 4 g
/0 t ; _ : g\ |bre
/7 /7
val : 36 © =
u? . 7417,
'; soas ]| o 250
i f 9 ° “:_:_I é_";}’ oo
:
i |23
3 1]
//

INVENTOR
Tra R Stewaro - | ‘ » A L. .
é{m u = % By oy

ATTORNEYS

THE NORRIS PETERS €., PHOTO-LITHD., WASHINGTON, D, C.




(No Model.) : 2 Sheets—Sheet 2.

J. K. GRIFTIN.
PULVERIZING MILL,

No. 452,782. Patented May 26, 1891,

WITNESSES: ¢ 7 INVENTOR
_é%aF5+<WC\TJ 7 K Gt

ATTORNEYS :




IO

5

20

25

35

40

45

50

UNITED STATES

PatenT OFFICE.

JAMES KENT GRIFFIN, OF BROOKLYN, NEW YORK.

PULVERIZING-MILL.

ZPECIFICATION forming part of Letters Patent No. 452,782, dated May 26, 1891,
Application filed October 20; 1890, Serial No, 368,726, (No model)

To all whonm it may conceri:

Be it known that I, JaAMES KENT GRIFFIN,
a citizen of the Dominion of Canada, residing
at the city of Brooklyn, in the county of
Kings and State of New York, have invented
certain new and useful Improvements in Pul-
verizing-Mills; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

The object of my invention is the produe-
tion of a mill in which ores or other sub-
stances, however hard or refractory, may be
cheaply and rapidly crushed and pulverized
or reduced to powder; and the invention re-
lates more particularly to that class of pul-
verizing-mills in which the reduction or pul-
verization of ores or other substances is ac-
complished by the revolution of one or more
rolls within and against the inner surfaces of
a ring or annular die; and it consists in the
construction and arrangement or combina-
tion of parts disclosed in this specification, of
which the accompanying drawings form a
part, and in which similar numerals of refer-
ence designate like or equivalent parts wher-
ever found throughout the several views.

In said drawings, Figure 1 represents a cen-
tral vertical section of my improved mill, in
which two grinding-rolls are employed, the
rolls and other details of construction being
shown in full lines. Fig. 2 represents a hori-
zontal section on the line « 2 of Fig. 1, in
which, however, provision is made for the use
of three grinding-rolls; and Figs. 3and 4 show
details of construction.

Referring to the drawings, the numeral 1
designates the annular base of the mill, pro-
vided with a closed bottom 2 and openings or
passages 3, arranged in a circle through the
side walls of the base, as shown in Fig. 4,the
purpose of which will be hereinafter ex-
plained.

Attached to or connected with the base 1,
in any desired manner and below the same, is
a hopper 4, provided with a screw-carrier 5,
or ofher preferred means for removing the
ground material which is deposited in the
hopper, as hereinafter described. .

Above the base 1 and resting on the same

is preferably placed an annular ring 6, pro-
vided with openings or passages correspond-
ing with the passages 3 in the base,and sup-
ported upon this ring is the annular casing
7, and within this casing and resting upon
the ring G is also placed an annular screen 8,
of any preferred construction, in such a man-
ner as to form an annular chamber 9 between
the casing and sereen and inclosing the grind-
ing-chamber. 8

Resting upon the casing 7, and firmly se-
cured thereto and to the base by means of
bolts 10, is an annular cover and support 11,
which is provided with an upwardly-extend-
ing flange or rim 12, and secured to this
flange in any desired manner is a cover 13,
which incloses the pulley 14 by which the
grinding mechanism is driven.

. Within the flange or rim 12 of the cover or
support 11 is placed an annular die 15, and
within the upper annular portion of the base
is firmly secured an annular die 16.

Rigidly mounted on shafts 17 are carrier
or driving rolls 18, which rest normally on
an inwardly-extending portion 19 of the an-
nular support 11. The rolls 18 are provided
on their upper surfaces with annular projec-
tions 20, and within these projections hubs
21, formed upon the pulley 14, enter. The
pulley 14 is loosely mounted on the shafts 17,
which extend upward far enough toform jour-
nals for that purpose, and the journal-open-
ings 22, formed in the pulley, are preferably
slightly oblong in cross-section. in the direc-
tion of the center of the pulley, the purpose
of which will be hereinafter explained. The
erinding-rolls 23 are also firmly secured to the
shafts 17 and are in contact with the annular
die 16,and these rolls are provided with plows
or stirrers 24, of any desired shape or form,
secured to the bottom thereof in any desired
manner. FKirmly attached to the roll-shafts
17 immediately above the rolls 23 are fans or
vanes 25, which may be placed parallel with
the shafts or at any angle thereto, according to
the nature of the material to be acted upon
or the result to be obtained. The upper sur-
face of the inwardly-projecting portion 19 of
the support 11, on which the rolls 18 rest, is
preferably slightly downwardly inclined in
order to avoid friction between it and the rolls
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18, and secured on the underinner edge there-
of is an annular deflector 20.

An annular diaphragm 27, having an open-
ing in the center, is attached to the cover 13
and divides the space above the grinding-
chamber into two compartments, the lower of
which I designate as the “pulley” or “power”
chamberandthe upper asthe “dust-chamber.”

The pulley 14, a top plan view of which is
shown in Fig. 2 and a bottom view in Fig. 3
on a reduced scale,is provided centrally with
an opening,in which is firmly secured a pipe
or tube 28, provided at its upper end with a
funnel 29, to the upper end of which is se-
cured an annular plate or disk 80, provided,
preferably, on its upper and lower sides with
radial fans or vanes 31. Thelowerend of the
tube 28 isalso provided with an inverted-fun-
nel-shaped deflector 32,and it will at once be
seen that all the parts attached to the pulley
14 revolve with it in the operation of the ap-
paratus.

In the center of the top or cover 13 is an
opening 33, and through this opening extends
a pipe or.tube 34, provided at its upper end
with a hopper or funnel 35, and through this
funnel and tubeis supplied the material to be
ground or pulverized. A conical-shaped de-
flector 36, connected with the lower end of the
tube 34, serves to deflect the material enter-
ing the grinding-chamber through the tube 34
laterally and spread it so that it maybe more
readily operated upon by the grinding-rolls
23,and an annularspace around the top of the
tube 34is provided with aregister 37, by which
the draft within the mill may be regulated.
It will be seen that the grinding-rolls 23 and
the carrying-rolls 18, being rigidly connected
by the shafts 17, form what may be termed a
“yertical truck,” in which the rolls form the
wheels and the dies the track, the traction of
the trucks when the mill is in operation be-
ing centrifugal forceinstead of gravity. The
power for operating the mill is preferably ap-
plied by means of a belt,which entersthe top
of the mill through an opening or openings
38 in the side thereof.

‘When the mill is not in operation, the
weight of the truck and pulley is sustained
by the upper rolls 18, resting on the inner por-
tion 19 of the support 11; but in operation
the weight is removed from thissupport, and
the rolls ave held in contact with the dies by
centrifugal force. The upper rolls control
the movement of the lower or grinding rolls,
preventing them from slipping on the mate-
rial to be ground. The oblong journal-boxes
in the pulley 14 permit of a slight but suffi-
cient radial movement of the grinding-rolls
and shafts caused by the material between
the grinding-rolls and die.
ploy three of these grinding-rolls, for which
provision is made in Iig. 2, but have shown
but two in Fig. 1, for the purpose of conven-
ience of illustration.

In operation the material is supplied
through the hopper 35 and tube 34, and fall-

I prefer to em-

ingupon the eonical deflector 36 is distributed
around the grinding-chamber, where it is
formed by the action of thegrinding-rolls 23,
stirrers 24, and fans 25 into an annular body
or wall of material against the face of the
screen and die, when it is crushed between
the rolls and die until reduced to the required
degree of fineness, when it passes through
the sereen into the annular chamber 9, and
thence through tlie passages 3 into the hop-
per 4, from which it may be removed by the
conveyer 5. This description of the opera-
tion of the device applies to either dry or wet
malterial. In wet-grindinga sufficientamount
of water issupplied withthe material tocarry
off the pulverized produect as fast asproduced.
When very fine dry-grinding is required, the
pulverized product may be “floated” off by
the air through the tube 28, entering the same
through the deflector 32 and passing into the
dust-chamber above the diaphragm 27, from
which it is discharged by the plate or disk 30
through the spout or discharge-pipe 39, the
disk being aided in this operation by the fans
or vanes 31. In this process the degree of
fineness to which the material may be reduced
may be regulated by the speed of the mill or
the introduction of air through the register
37, or by both. The deflector 26 assists in de-
flecting the material and retaining it in con-

“tact with the screen, and also to some extent
‘prevents the pulverized material from pass-

ing into the pulley or power chamber, in
which operation it is aided by the air which
enters through the belt opening or openings
38. It is also evident that in dry-grinding I
may either discharge through the screen into
the hopper 4 or through the dust-chamber by
the floating process described, or by both pro-
cesses at the same time.

Many changes in the construction and op-
eration of my improved mill may be made
without departing from the scope of my in-
vention. The annular ring 6 may be omitted
and the casing 7 and screen 8 supported di-
rectly on the base 1. The fans or vanes 25
and the plows or stirrers 24 are not abso-
lutely essential to the operation of the mill,
though they materially aid in producing the
best results, and many other alterations in
the arrangement and adaptation of the va-
rious elements may be made without mate-
rially changing the essential features or the
results produced.

Having fully described my invention, its
construction, and operation, I claim, and de-
sire to secure by Letters Patent, the follow-
ing:

1. In a pulverizing-mill, the combination,
with a base and casing forming a grinding-
chamber having an annular die located there-
in, of a series of roll-shafts, each provided
with a carrier and a grinding roll rigidly at-
tached thereto, an annular die forming a
track for the carrier-rolls, a support for the
carrier-rolls when at rest, and a pulleyloosely
mounted on journals formed by prolongations
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of the roll-shafts, whereby the carrier-rolls
and grinding-rolls are carried around their
respective dies and rotated at the same time,
substantially as shown and described.

2. The combination, in a pulverizing-mill
having a grinding-chamber with a pulley or
power chamber above the same, of an annu-
lar die located within the grinding-chamber,
a geries of grinding-rolls rigidly mounted on
roll-shafts, on whichare alsorigidly mounted
carrying -rolls supported in the pulley or
power chamber, and a pulley loosely mounted
on journals formed by prolongations of the
roll-shafts, substantially as shown and de-
seribed. ‘

3. Thecombination,with a pulverizing-mill
having a grinding-chamber and an annular
die located therein, and a pulley and power
chamber having an annular die therein lo-
cated above the grinding-chamber, of a series
of roll-shafts, as 17, having grinding-rolls and
carrier-rolls rigidly mounted thereon, the
carrier-rolls being supported and adapted to
revolve in contact with the die within the
power-chamber, and a pulley loosely mounted
on prolongations of the roll-shafts above the
carrier-rolls and supported thereby, whereby
the carrier-rolls and grinding-rolls are carried
around their respective dies and revolved,
substantially as shown and described.

4. In a mill, the combination, with the base
1, baving the annular die 16, of the coverand
support 11, provided with the annular diel5,
the carrier-rolls and grinding-rolls mounted
on shafts 17, and the pulley 14, mounted on
prolongations of the shafts 17 above the car-
rier-rolls, substantially as shown and de-
seribed.

5. The combination, in a pulverizing-mill,
of a base provided with an annular die, a
hopper below the base, a sereen and casing
mounted above the base and forming an an-
nular chamber 9, in communication with the
hopper by means of passages 8 in the annu-
lar wall of the base, the screen and base in-
closing the grinding-chamber, a support 11
above the grinding-chamber, provided with
an annular die 15, the roll-shafts 17, provided
with carrying-rolls mounted thereon, and the
pulley 14, mounted on prolongations of the
roll-shafts above the ecarrier-rolls and sup-
ported thereby, substantially as shown and
deseribed.

6. In a mill, the combination, with the roll-
shafts 17, of the pulley 14, mounted on jour-
nalsformed by prolongationsof the roll-shafts,
the journal-boxes inthe pulley being radially

. oblong in cross-section, substantially as shown
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and desecribed. ) :

7. In a pulverizing-mill having a grinding
and a power chamber, each of which is pro-
vided with an annular die, the combination
of grinding-rollsmounted onshafts 17 within
the grinding-chamber, carrying-rolls mounted
on said shafts within the power-chamber, a
pulley mounted on prolongations of said
shafts above the carrying-rolls, a tube, as 28,

mounted centrally in said pulley provided
with a disk 30, and the annular diaphragm
27, substantially as shown and described.

8. In a pulverizing-mill provided with a
grinding-chamber and grinding-rolls located
therein, the combination, with said rolls, of
roll-shafts on which the rolls are mounted,
carrier-rolls also mounted on said shafts and
supported above the grinding-chamber, a pul-
ley mounted on said shafts and supported by
said carrying-rolls, and a {ube 28, arranged
centrally of said pulley and secured thereto,
provided at its lower end with a deflector 32
and at its upper end with a funnel 29 and a
plate or disk 30, the plate or disk being pro-
vided with fans or vanes 31, substantially as
shown and described. '

9. The combination, in a pulverizing-mill
having a grinding-chamber,a power-chamber,
and a dust-chamber, of grinding-rolls located
in the grinding-chamber, connected with
power mechanismlocated in the power-cham-
ber, and means for conducting the pulver-
ized material from the grinding-chamberinto
the dust-chamber and discharging the same
from the mill, substantially as shown and de-
seribed.

10. A pulverizing-mill having a grinding-
chamber, a power-chamber above the grind-
ing-chamber, adust-chamberabove the power-
chamber, and means for conducting the pul-
verized product from the grinding-chamber
into the dust-chamber and discharging the
same from the mill, substantially as shown
and described.

11. Ina mill, the combination, with a grind-
ing -chamber, a power-chamber above the
same, and a dust-chamber above the power-
chamber, of a pulley, as 14, located in the
power-chamber by which the grinding mech-
anism is operated, and a tube, as 28, mounted
centrally in said pulley and secured thereto
and provided at its bottom with a deflector 32
and at its top with a funnel 29 and a plate or
disk 30,said plate or disk being located with-
in the dust-chamber and provided with fans
or vanes3l, whereby when the pulley 14 is re-
volved in the operation of the mill the pul-
verized product from the grinding-chamber
is carried upward through the tube 28 and
discharged from the mill by the disk 30, sub-
stantially as shown and deseribed.

12. The combination, in a pulverizing-mill,
of the base, the screen and casing mounted
thereon inclosing the grinding-chamber and
forming the annular chamber 9, the hopper
4 in communication with said chamber 9,
the annular die within the base, the grinding-
rolls. and roll-shafts on which said rolls are
mounted, the carrier-rolls 18, mounted on said
shafts above the grinding-chamber, the pul-
ley 14, also mounted on said shafts above the
carrier-rolls, the tube 28, provided with: the
plate or disk 30, having fans or vanes 31, and
means for operating the pulley and grinding-
rolls, whereby the pulverized product is dis-
charged from the top of the mill or through
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the scereen surrounding the grinding-cham-
ber and into the hopper below, substantially
as shown and deseribed.

13. In amill, thecombinationof anannular
die located in the grinding-chamber, an an-
nularsupport,asll,above the grinding-cham-
ber, said support being provided with a die
15 and an inwardly-projecting portion 19,
carrier-rolls rigidly mounted on: roll-shafts
and supported when at rest by the inwardly-
projecting portion:19 of the suppoert1l, grind-
ing-rolls also-mounted on said shafts within
the grinding-chamber, and a pulley mounted
on prolongationsof said shafts abovethe car-
rier-rolls, substantially as shown and de-
seribed, . '

14. In a pulverizing-mill, the combination
of a series of roll-shafts having grinding and
carrier rolls mounted thereon at or near the
ends of such shafts, an annular die against
which the grinding-rolls revolve, an annular
die or track against which the carrier-rolls
revolve, and means for revolving said. rolls
around said dies, substantially as shown and
described.

15. In a pulverizing-mill, the combination
of a series of roll-shaftshaving grinding-rolls
at ornear one end and carrier-rolls at or near
the other end thereof, the same being rigidly
secured thereto, an-annulardie against which
the grinding-rolls revolve, an. annular die or
track against which the carrier-rolls revolve,
and means for revolving said rolls around
said dies, substantially as shown .and :de-
scribed.

16. In a pulverizing-mill, the combination
of a series of roll-shafts having grinding-rolls
at or near one end and carrier-rolls atjor near
the other end thereof, the same being rigidly
secured thereto, fans or vanes mounted on
said shafts between said carrier and said

452,782

grinding volls, an annular die against which
the grinding-rolls revolve, an annular die or
track against which the carrier-rolls revolve,
and means for revolving said rolls around said
dies, substantially as shown and deseribed.

17. In a pulverizing-mill, the combination
of a series of roll-shafts having grinding-rolls
and carrier-rolls rigidly secured thereto at or
near the ends thereof, an annular die against
which the grinding-rolls revolve, an annular
die or track against which the ecarrier-rolls
revolve,and a pulley in which said roll-shafts
arerevolubly mounted,substantiallyasshown
and described. _

18. In a pulverizing-mill, the combination
of a seriesof roll-shaftshaving grinding-rolls
and carrier-rolls rigidly seeured thereto at or
near the ends thereof, an annular die against
which the grinding-rolls revolve, an annular
die or track against which the carrier-rolls re-
volve, and a pulley having journal-boxesob-
longon the line of the radii thereof, mounted
on journals formed by prolongations of the
roll-shafts, substantially as shown and de-
seribed.

19. A pulverizing-mill having a grinding-
chamber, a power-chamber above the grind-
ing-chamber,a dust-chamberabovethe power-
chamber, an’ anpular chamber surrounding
the grinding-chamber and separated there-
from by a screen in communication  with a
hopper beneath the grinding-chamber, and
means for operating the mill and discharging
thepulverized product throughthedust-cham-
ber or through the annular chamber into the
hopper,substantially as shown and described.

JAMES KENT GRIFFIN,
Witnesses:

IrA R. STEWARD,
C. L. Davrs.
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