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—

Lo all whom it may concern: =
Be it known that we, JAMES K. GRIFFIN, re-
siding at the eity of Brooklyn, in the county of
Kings and State of New York, and EpwIN C.
5 (IRIFFIN, residing at West Newton, in the
county of Middlesex and State of Massachu-
setts, both subjects of the Queen of Great
Britain, have invented certain new and useful
Improvements in Pulverizing-Mills, of which

1o the following is a specification, such as will |
| volving frame or center and carried around

“enable others skilled in the art to which it ap-
pertains to make and use the same.
Our invention relates, generally, to pulver-

~ izing-mills, and particularly to that eclass
15 thereof in which the reduction or pulveriza- .

tion of ores and other substances is accom-
plished by the revolution of rolls against the

inner surfaces of rings or annular dies, and

~ ip which said rolls are held in contact with

20 said rings or annular dies by centrifugal
force, when the mills are in operation; and 1t |
‘grinding-chamber, and separated therefrom

consists in the improvements in the construe-
tion and arrangement or combination of parts
hereinafter.disclosed in the description and

- 25 claims..

~ The objects of our invention are, first, the
production of a mill in which ores or other
substances, however hard and refractory, may
be cheaply and rapidly crushed and pulver-

30 ized or reduced to an almost impalpable pow-

s

der; second, to suspend the roll shafts and
rolls within the grinding chamber, and to ef-
fect the rotation of the rolls by the applica-
tion-of the power employed directly to the
3¢ roll-shafts, whereby the rolls will be caused

to positively rotate against the annular die, |

“around the inner surface of the same,and by
their rotary momentum and centrifugal force,
crush and pulverize the material between the

4o same and said die; third, to provide the driv-
ing and roll-shafts with suitable gearing,
~ whereby the several radially-movable roils,

- when used, may be positively rotated against

the inner surface of the annular die; fourth,
to arrange the journal-boxes and connections
of such of the operative parts as require lu-
brication outside of the pulverizing pan or
chamber; fifth, to provide a novel arrange-
ment of the feed hopper,the annular die and

zo the connections for delivering the material

immediately in front of the rolls; sixth, to ef-

| fect the movement of the material falling

upon the bottom of the pan by a novel con-

struction of lifting shoes, or inclines attached

to the lower ends of the distrivuting chutes 55
and extending below the bottoms of the rolls;
seventh, to provide the pan or pulverizing-
chamber with a revoluble top or cover which
is provided with feed -distributing chutes,

‘sweeps or pickers and elevating shoes or in- 6o

clines, said covers being attached to the re-

by the revolution of the roll-shafts and rolls;

eighth, to provide said revoluble top orcover

with wings or vanes on its upper surface, 65

‘around its periphery, for the purpose herein-

after stated; ninth, to effect the agitation and

| elevation of the material falling upon the bot-
tom of the pan or ehamber, below the annu-
‘lar die, by means of stirrers on the lowerends yo

of the positively-revolved rolls; and, tenth, to
provide an annular chamber surrounding the

by a screen through which the pulverized ma-
terial is discharged into the annular chamber, 73

‘and from which it passes into a hopper or
receptacle beneath the
‘These objects are accomplished by the mech-

| anism illustrated in the accompanying draw-

| ings forming part of this specification, in 8o
| which the same reference numerals indicate
‘the same parts, and in which— .

grinding chamber.

Figure 1, represents a vertical section of

ourimproved mill, the section being taken on
‘the line x—ux, of Fig. 2; Fig. 2, a plan view of 85

the same, parts being broken away to show

‘other parts beneath; Fig. 3, a plan view of
-portionsof the pan,annulardieand discharge-
‘hopper, showing the passages outside of and
around said diethrough whieh the pulverized ¢o
‘material passes into the discharge hopper un*
-derneath; Fig. 4, a view of one of the trun-

nion-frames or supports ecarrying a roll, its

shaft and the pinion for revolving the same,
‘the stirrers being omitted; Figs. 5 and 6,a 9y
‘bottom plan and side elevation, respectively,
of a roll provided on its lowerend or boftom
‘with stirrers for agitating and elevating the
‘material in the bottom of the pan or cham-

ber; and Fig. 7, a central vertical section of 1co
a mill showing a modification of one portion
of our invention. o R




- or chamber of the mill, within which the op- | the inner surface of said die, they will press
- erationof pulvermnmscarrled on, a,nd whieh | against it by centrifugal fmce, which alene
- 5 is secured to a suitable support 2. Thispan | wﬂl be sufficient for all practical purposes.
.. orchamberis formed double or pmmded with | To the sleeve 16, of the frame 15, is’ rlﬂ*ldly --
........ - discharge passages 3, around the ring or an- | attached the revoluble cover 22, whlch iIspro-
~ nular die 4, which is smta,bly secured within | vided with the curved, 'rearwa'rdly:—.-infcl-in'.ed,' g5
- sald pan or chamber. A sereen-frame 5, pro- | feed-distributing chutes 23, to which are
10 vided at its bottom with a horizontal flange | bolted or othermse secured the feed pickers -
&', having openmn‘s registering with the pas- | or sweeps 24, and the-elevating shoes or in-
© . sages 3, is secured on top of sal_d annular die | clines 25. Small vanes or wings 26, are at-—
| "'=--&I1d pan or chamber. . Around the lower por- | tached to theupper surface of said revoluble 8o
. tion.of this screen- f1ame5 is secured a cover | coveratsuitable points around its periphery. . -
15 or shell 6, for directing the material passing | Immediately over these vanes or wings and
- through the screens 7 into the passages 3, | on the inside of the sereen-frame, is formed .
ST whlch lead down into the discharge hopper, 3. ‘a ledge or flange, 267, which in connection - -
-~ The feed-hopper 9, is secured to the pan or | with the revolving top or cover 22, actstore- 85
) - ~chamber 1,-Th@'--Spoub..'ts-h'er.eo-f;:pass_in_-.g"--th'mﬁ-gth- | tard the passage of the air and dust from the -
- 20 the cover 6 and the lower part of the screen | interior of the mill. - The vanes or wings. 26,
. framed,and delivering the material uponthe | revolving beneath the flange or ledge 267,
- upper edge of the ELHHHI‘LI die 4. It will-be | cause a light current of air to be forced into =~
- seen that by this construction an annular | the mill, so as to effectually prevent the es8- g0 -
- chamber surrounding the grinding chamber | cape of dust through the space between said
. z: is formed between th.e sereen- fla,me and -the | ledge or flange and the revolving cover 22.
-~ cover or shell, and that the annular chamber | Radial slots 27, are formed in this cover to
. isalwaysin communieation with the hopper | provide for the radial movement of theshafts
~or receptacle beneath the grinding-chamber, | 11, said - slots being partly covered by the gz
by means-of the passages 3. :

&2

Referring to the dra,wmﬂ‘s the numeral 1,
1nd1eates the integrally- formed base and pan |

-AS ShOWIl in Fl“"S 1 and 2, 'thlee or more

- crushing or plﬂV&I"ﬂﬂﬂ‘ rolls, 10 may be em-

~ ployed.- They are attached to the shafts 11,
-~ which rota,te in the journal-boxes 12, that a,le--i-

mill to press the rolls against the annular die
by springs 29, (only one being shown) press-

|
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ing Othward against the journal-boxes 12, but,

as soon -as the rolls begin to rotate aﬂ'amstf

pldtes 28, The revolution of the drive-shaft

-:-._--18 and the roll-shafts 11, and also of the rolls
1.0; against the. annula,r die, will cause the |
_f1=ame_ 15, the reveluble cover and all of their =

---attachments to be carried around with them.

per 9, will rest upon the upper edge of the an-
nular die 4, until it is removed therefrom by

- supported by the trunnions 13, which may be |  If desired a hole oropening may be made
~35-either an integral part of or attached to said f..m the central hub or boss 17, of the grind-
-Journal-boxes These trunnions are jour- | ing pan or chamber 1, throu'trh which the air
naled in and supported upon the upwardly forced out throu oh the screens 7, and intothe

curved arms 14, of the frame 15, which is pro- | passages 3, and dlscharﬂ*e hOppel 3, may be r1cs
vided with a sleeve 106, which rests upon the | returned to said grinding chdmber instead
40 centralsocketed boss17,of the panorchamber | of, passing out of the spout or dlqcharwe open-
1, and freely rotates around thedrive-shaft 18. | ing of said hopper. |
The roll-shafts 11, and rolls 10, are rotated by The operation of this form of construction
‘the pinions 19, which are securely fastened to | is as follows: The drive-shaft 18, and spur- 110
the upper ends of said shafts, and which, in | wheel 20, being in operation, rota,ry motion is
45 turn,are driven by the spur-wheel 20, which is ‘communicated therefrom through the pin-
attached to and operated by said drive-shaft | ions 19, to the shafts 11, and the rolls 10.
18, which is mounted in the step 21, and re- | The latter are positively revolved upon their
volved by any suitable means. T'he bearings | own axes and press against theinner surface 115
~or journal-boxes 12, of the roll-shafts are ar- | of the annular die 4, a,nd also rotate around
5o ranged above and outside of the pulverizing | the central axis of the mill, being pressed
| pan or chamber and within theupper portion | againstsaid die by centufug.,al foree and their
of the screen-frame, and hence are prevented | freedom for radial movement. When the
from injury by flying dust particles. Their | rolls are thus revolved upon their own axes, 120
lubrication is accomplished by means of holes | and around the axial eenter of the mill, they
55 (not shown) formed in the centers of the up- | will carry with them the revoluble frame or
per-ends of the roll-shafts, or in any other | center 15, and arms 14, to which are attached
suitable or well known manner. the Jomnal bearings 12, which are provided
To the lowerends or bottomsof therolls 10, | with trunnions 18. ThlS revoluble frame or 125
are attached the stirrers 10’, which may be | center carries with it the top or cover 22,
60 made of steel, chilled iron or other hard ma- | which is provided with the curved, rear-
| terial. They are driven into or secured in { wardly inclined, feed distributing chutes 23,
suitable dovetailed grooves orflanges formed | to which are attached the sweeps or plckers
in or upon the bottoms of said rolls before | 24, and the distributing and elevating shoes 130
the lower ends of the roll-shafts are secured | or mclmes 25. The matemal to be frround
65 therein. It may be desirable for starting the | having been introduced through the feed- hop-
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~ the sweeps or pickers 25, which owing to the | and rolls by means of their positive rotation

| §e

inclination or curve at which they are ar-
“ranged, guide said material onto the curved

front faces of the feed distributing chutes2s,
which in turn deliver the same against the
inner surfaceof said die,immediately infront
of the advancing ro'ls 10, by which it is pul-
verized; then the material falls to the bottom
of the

clines 23, against the screens 7, the portion

thereof which is sufficiently fine passing
through said sereens into the annular cham-

ber, and down through the passages 3, into
the discharge-hopper 8. The material that

does not pass through said screens falls back

and is operated upon again. As therolls 10, | or
t them; that there are no obstructions what-

swing radially upon the trunnions 13, it isneec-

£Q

-

but not enough to interfere with the proper

- working of the gearing. '

25

~ To wet grind with this mill, it 1s only nec-
essary to introduce the water required; then

the grinding can be satisfactorily done,even | p

if the revolving. cover, feed-distributing

chutes and elevating shoes be dispensed with,

20

35

‘the employmentof the stirrers 10" on the bot-

toms of the rolls serving to agitate and ele-
vate the material and discharge the same
through the screens. | o
In this mill, as is obvious, the movement of
the suspended rolls above the bottom of the

pan against the inner surface of the die, and
around the central axis of the mill,is aceom- |

plished by giving a positive rotary motion to

. each individual roll, and not by drawing or

 shoving them arcund on spindles carried and

4.0

driven by revoiving centersordrivers, This

~ peculiarity in the manner of suspending and

driving our rolls against the inner surface of

the die causes far less strain on the driving
connections than any construction heretofore

devised for a similar purpose, so faras we are

aware, and it also accomplishes the pulveriza-
tion of refractory substances in a most satis-
factory manner; also the arrangemsant of the

. gearing the upper ends of the roll-shafts, the

50

55

60

journal-boxes, and parts that require lubri- |

cation outside of the pan or chamber in which
the work of pulverization is effected, renders
said parts far more durable than when they

are arranged within said chamber; also the
revolution of radially movable rolls within
and against the die by rotating each individ-

ual roll positively and separately, causes a

great deal less strain upon the journal-boxes

within which the roll-shafts rotate, than in
that type of mill in which the power causing
the rotary motion of the rolls against-the In-
ner surface of the die is conveyed through
the mediom of said journals when mounted

‘upon a positively or directly revolved center

the pan and is taken up and thrown by
the distributing and elevating shoes or in-

-

essary to provide for a slight yield or loose-
ness between the spur-wheel 20, and the pin-
ions 19, on the upper ends of the shafts 11,

:

or driver; also, in the present invention, in-

stead of the journal-boxes forecing or pushing
the shafts around, as formerly, said shafis |

-

upon their own axis, and the friction of the
rolls against the inner surface of the die,
carry around said journal-boxes, the revolu-

| ble frame or center and all parts connected
| thereto. "
We have shown in FFig. 7, a modification

75

of the construction hereinbefore desecribed,
which illastrates in its simplest form one fea-
tiure of our invention, consisting of the annu-
lar chamber, formed between the screens 7,

and the cover or shell 6, which is in commu-

nieation with the hopper or receptacle be-

‘neath the grinding-chamber by means of pas-
sages 3. It will be observed that the flange

3 .

7C

80

or base of the sereen frame does not in this

case cover  the passages 3, or extend over

ever within the grinding-chamber, and no

portion of the mechanism excepting the roll-
shaft and roll, which are suspended therein

by means of 'a universal coupling, forming a

connection berween the roli-shaft 18, and a

shaft 30, on which is mounted a pulley 31.
The operation of the roll-shaft and roll, the
ulverization of the material, its discharge
through the screens 7, into the surrounding

chamber, and its passage into the hopper or

receptacle beneath, are all the same as with

‘the construction hereinbefore described, the
‘movement of the roll and the operation of
the stirrers or plows on the bottom there-:
of, in discharging the material through the

sereensbeing essentiallythesame. Thepower

' to drive the roll-shaft and by which it is
revolved and the roll carried around the an-
nulardie is applied to the pulley 31, and when-
first starting the shaft may be swung out by

hand or otherwise until the roll comes in con-

g0

95

IO0

tact with the die; this, however, is not neces- . -

gary as the centrifugal forceof therevolving
shaft and roll will bring the roll into eontact
| with the die, when the pulley is revolved at:

the desired rate of speed. - - |
Having thus fully described  the constriie-
tion, arrangement, and operation of the sev-
eral parts of our invention, what we claim,
and desire to secure by Letters Patent, 15—
1. Inapulverizing-mill, the combination of
a chamber for the reception of the material to
| be pulverized, an annular die located therein,
a roll or rolls positively rotated and adapted

to travel around said die, a sereen surround-

ing thepulverizing-chamber,a shell surround-

11C

-I15

120

ing the screen so as to form an annularcham- -

ber between the screen and the shell, and a
hopper below the pulverizing-chamber, and.
in communication with the chamber between
the screen and the shell, substantially as

shown and described.

125

2, Ina pulverizing-mill, the combination of

a chamber for the reception of the material to

be pulverized, an annular dielocated therein,.

a suspended roll or rolls positively rotated

130

and adapted totravelaround sald die, a sereen

surrounding the pulverizing-chamber, a shell

surrounding the screen soas to form anannu-
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i said ledge or flange, and provided with wmgs R
R :anda,hopper belaw the pulv’enzmmchamber,: ~or vanes around its periphery, pulverizing-

: Qj: rolls and means for posztwely remlvmn- the; 6o

3. Ina,pulverlzmg-chambel the eombma—;i; _ o
o ;,_;tmn mth a pan or chamber and an annu‘la;r.% | w1th a pa,n or chamber a screen- frame, an

i | annular die, and: radlally movable rolls, of a 65
{ revoluble frame or center having elevating =~
, | shoes or inclines, and means for posnwely;-

1 revolvmﬂ' S&ld I‘Ollb npon thelr OWn: a,xls, a,nd'f REERRENE

w1th a pan or cha,mbel ) scr@emfmme andi SRR
| an annular. die, of radlally movable rolls,a
| revoluble frame or center provided withatop =~
| orcover, feed-distributing chutes, feed sweeps 75

| or Plﬁkers and elevating shoes or inclines, =

| and means for posx.twely revolving said cen-
| ter, and also, the rolls npon theu own ams‘ o

Substantlally as shown and described. S
12 In a pu]vemzmmmﬂl the eombumtlon- }8!cf;i o

. : = zthe bﬂttﬂm of smd p&n or cha,mber amd pm- -

. vided with stirrers upon their battoms sub- | i
L ﬁstantmﬂy as shown a,nd deqcmbed .

 sowi

. N . fmeans fm' p@Sltwe]y revelvmg sa,ld sha,fts and §the mdlally-slotted re?voluble top or cover 22' 5 QO 5 |
rolls and car rying around said cover, sub SRR

SRR 235 stantlally as shown and described. = ;-?the shafts 11 havmn" the ;]oumal boxes 12 REREEES
7. In a pulverizing-mill, the combmatlon ‘and pinions 19 ar rann'ed outside of said tOp
with a pulverizing pan orchamberand anan- | or cover, and the drwe shaft 18, provided with
nular die, of a revoluble top or cover provided | the spur-wheel 20, substantmlly as'shown and gg
with feed distributing chutes having sweeps | described.
40 or pickers arranged over the upper edge of | 14. In a pulverizing-mill, the combination
said die, a statwna.ry feed hopper, pulverlz- of the pan or chamber 1, the annular die 4,
ing-rolls, and means for positively revolving | the radially slotted revoluble top or cover 22
the same and said top or cover, substa,ntla,lly- the radially-movable rolls 10, provided with
as shown and described. | the shafts 11, having the Joumal-boxes 12,
8. In a pulverizing-mill, the combination | and pinions 19 a,rranﬂ'ed outside of said top

iQO

435

with a pulverizing pan or chamber and an:an- |

- nular die, of a screen-frame, a revoluble top
Or cover meded with wings or vanes upon
its upper surface, around its periphery, pul-

verizing-rolls, and means for revolving the

same and said top or cover, subs‘rantmlly as
shown and desecribed.

9. In a pulverizing-mill, the combination
with a pulverizing pan or chamber and an au-

nular die, of a sereen-frame provided with an |

inwardly-projecting ledge or flange, a revo-

luble top or cover arranged closely beneath |

or cover, the revoluble frame or center 15,
having the arms 14, and the drive-shaft 18
ha,vmc-' the spur-wheel 20, substantially as
shown and described.

Signed at the city and'eounty of New York,

in the State of New York, this 28th day of

March, A. D. 1891.

JAMES K. GRIFFIN.
EDWIN C. GRIFFIN.
Witnesses:
J. P. GRIFFIN,
C. L. DAvVIs.
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