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UNITED STATES

PATENT OFFICE.
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FACTURI\IG COMPANY,

OF NEW YORK, N. Y.
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SPECIFICATION forming part of Letters Patent No. 410,756, dated September 10, 1889.

Application filed June 1, 1888, Serial No, 275,718.. (Nomodel) Patented in England Jannary 25, 1888, No. 1,162,

"

Lo all whom Tt may concern: '
Be it known thatl, EDWIN COLVER GRIFFIN,
a citizen of the Dominion of Canada, residing
at Brooklyn, in the county of Kmﬂ's and
State of New York, have invented cert&m new
and useful Improvements in Pulverizing-
Mills, (for which I obtained Letters Patent in

- England January 25,1888, No. 1,162;) and I
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ized or reduced to an  almost impalpable
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do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same. .

My invention relates to that class of pulver-
1zing-mills in which the reduction or pulveri-

zation of ores and other substances 1s accom-

plished by the revolution of one or more roll-
ers within and against the inner wall of an
annular die or ring, and in which said rollers
are held in contact with the annular dies or
rings mainly by centrifugal force when the
mills are in operation; and it consists of cer-
tain improvements on the construction and
arrangement or combination of the parts of
my former ore-pulverizing mill, patented
October 19, 1886, No. 351,321, as hereinafter
disclosed in the description and claims.

The object of my invention has been the
production of a mill in which ores and other
substances, however refractory and of what-
ever degree of hardness, may be rapidly,
cheaply, and thoroughly erushed and pulver-

powder.

T am aware that other mills have been de-
vised with a view of accomphshinﬂ the same
results; but, so far
have been only partlally successtul.

The essential features of my present 1m-
provements on the ore-pulverizer disclosed
in my patent above named consist, first, of
a modification or change of construction in
the maln central carrier which recelves and
discharges the material to be pulverized, in
which the rollers are mounted, and by which
the pulverized material 1s elevated for being

discharged, whereby greater strength and

efficiency and better operation of the parts

are secured; second, of a change in the COn-~

which the mill may be operated.

s I am 1nformed, they

driving the spindles on which the rollers ro-
tate; thu d, of the construction and relative
m‘mnﬂ*ement of the rollers, the annular die
or ring, the matelml-(:hseharﬁ'mﬂ devices, the

cover, the receiving-trough, emd the sweep 55
'therem whereby the material is more thor-

oughly pulvemzed and more rapidly and effi-
clently delivered from the mill; fourth, of the

“construction and substitution of a seetional
or three-part annular die or ring in lieu of 6o

the solid one heretofore employed, whereby

‘wear is lessened and greater facility secured

in holding it in place and in removing and
replacing the same, and, fifth, of the provis-

ion of therevolving central carrier with vanes 65
~or wings and the stationary part of the mill

with alr duects or channels, whereby air-cur-
rents are caused to circulate within the cover
and raise and discharge the sufficiently-pul-

verized material without causing the fine 7o

dust to escape into the room or building in

In the accompanying drawings, wherein the
same reference-letters indiea‘te the same or

corresponding parts, Figure 1 represents a 75

vertical section of the 11]11] taken on the an-
oular dotted line @ x of Flg. 23 Iig. 2, a plan
view of the mill, a portion of the cover being
removed and interior parts shown in dotted

lines; Ifig. 3, a vertical section through the 8o

center of the upper portion of the statmnm'y
part of the mill, the revolving part thereof
being shown in suie elevation; 1“1n* 4, a verti-
cal section through the cover, the pan or cas-

ing,and therevolving carrier,showing a modi- 85

fied construction and arrangementof the parts -
for generating air-currents for separating and
delivering the pulverized material from the
mill; Figs. 5 and 6, respectively, aplan view,

with a portion of the cover removed and in- gc

terior parts shown in dotted lines, and a ver-
tical section, with parts in side elevation, of
a mill embodying my present improvements,
in combination with the “swinging arms”

employed in the mill disclosed in my former g5

F

patent; Figs. 7 and 8, respectively, a plan
view and vertical section of that portion of
the main central carrier which constitutes the
feed-directing shell; and IFig. 9, a detail view,

ro struction ot the. devlce% for 86(3111‘11]0‘ and | in <side elevatlon, of & 1‘01161‘, a spindle, and & 100
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. of thelr

driverarranged at a slight inclination, or with |
the lower part of each slightly in advance of

1ts top part.

In the drawings, A represents the casing or
pan which incloses the ring orannular du}]
the grinding-rollers C, and the elevating m eeh-—
anism D, and is provided with a number of
openings b, which extend downward between
the upper port-ion_of 1ts outer wall and the out-
side of the annular die, and thence through
1ts body portion forthe remainder of its depth.
These openings are for conveying the eground
or pulverized material that passes through the
screens down 1nto the receiving-trough E.

It 1s an annular plate or ring which is holted
to the casing or pan, and, in connection with
the annular shoulder 4’ of said casing or pan,
serves to firmly secure the die B in operative
position. This die is composed of three sepa-
rate rings, of which 6° is the inner, wearing,

removable, and renewable ring, and 0° and O

the outer, strengthening, and clamping or
binding rings, which are fitted to the outer
beveled faces of said inner ring, as shown, so
that by drawing or pressing them together by
serew-bolts and nuts or wedges, or other or-
dinary sultable means, the said inner ring
will be securely but removably held in place.

The housing or cover (x of .the mill is com-

posed of thr ee par ts—the screen-frames g, the

top por t1011 g’y and the outer inclined or coni-
cal part ¢°. These parts are removably se-
cured -together and to the pan A and the an-
nular plate I by serew-bolts ¢% as shown in
the drawings.

The combined roller-carrier, feed-distribi-

ter,and elevator IT1scast integrally, is secured

to and driven by the shaft I, and is formed
with an annular web or plate /i, provided with
semicircular recesses or pockets /v, as shown
1n Kig. 2, in which the rollers C freely rotate,
with a feed-dirvecting shell J, provided with
openings 7, arranged to deliver the material
in front of each roll, and also with the eir-
cular rim or disk D, arranged beneath the
rolls and provided with a series of elevating-
inclines d, which are arranged to follow each
otherin 1110 manner shown, tho inclined faces
thereof being made of ‘chilled iron or other
hard-metal plate% for resisting wear; also,
sald plates are to be so secured as to permit
casy removal when desired. This
circular disk, with its inelined surfaces, is
made of smaller diameter than the interior
surface of the ring or annular die, so that
during its rotation it will operate to throw
the material upwardly against the inner sur-

face of said die and abovethesame. On this
circular disk or elevating device are also

formed small horizontal surfaces or rests «/,
as shown in Ifigs. 3 and 6, which act as sup-
ports tor the rollers when the mill is not in
operation.

The rollers C may either be made seetional,
as shown in the drawings, or they may be 111.:1(10
solid.

410,756

supporting-bosses ¢ on their under sides,
which rest on the horizontal surfaces d’, and
with extensions ¢’ on their upper sides,which
reach upintoand are covered by the combined
drivers and hoods K. The joints between
these parts are 1’)&@]1(,(1 by leather or other
suitable washers ¢ which prevent dust or
orit from gaining access to the journals. The
rollers are also pmvided with bronze or other
suitable bushings ¢, in which the spindles
work freely; ELlSO, in the upper or extended
part of each roller is formed a recess ¢!, for
collecting surplus oil and preventing it from
coming in contact with the ground material.

The spindles ¢”,on which the rollers rotate,
are fastened in the combined drivers and
hoods or dirt-protectors KK, which are used in
placeof theswingingarms shown in my former
patent. These spindles are further secured
at their tops by ball-and-socket joints to the
top frame L, secured to the main central car-

rier, the balls ¢ being formed on or secured

to the spindles, and the sockets ¢ being made
1n two parts and secured in said top frame
by wedges ¢% as shown, or otherwise,

In the rear of the semiecircular pockets 7/,
and secured to the mmain carrier I1, are elastic
or other anti-friction pushing pieces or blocks
M, mounted upon bosses m, secured to the
main carrier, as shown in Figs, 1, 2, and 4.
T'hese pushing-pieces, however, are prefer-
ably made of clastic material, as they then
permit of some yield of the rollers when they
come into contact with hard or forcign sub-
stances, and thus prevent their Injury.
Agamst these pushing-pieces press the spin-
dle-drivers IS, and against the faces of which
sald drivers may free y rotate as the rollers
nove 1n and out toward and from the center
of the machine when the mill is in operation.

It will be observed that therollers, spindles,
and drivers are not perpendicularly arranged,
but that the lower part of each of them 15
slightly in advance of its top, as more plainly
shown in Ifig. 9 of the drawings, This incli-
nation of the spindles causes the rollers when
In motion to rise from their horizontal sup-
ports " on the upper surface of the elevating
device D and to constantly maintain their
position solely by their centrifugal foree d]H]
aclhesion to the die .

A sweep or circular conveyer N rotfates in
the trough E, being secured toand driven by
the main shaft, mld carries the pulverized
material around and discharges it through
the spout 0).
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In Figs. 5 and 6 of the drawings the swing-

ing arms and spindles of my [01'11101' p:ttent
are shown combined with parts of the present

Ainvention as illustrating an instance of the

capabilities of use of the latter.

Inside of the housing or cover (3, as shown
in Fig, 4, a circular ring of sheet metal P is
seccured to thering . A secondary or inter-
nal cover () is 5{3(3111(3(1 lo the top of cover (-.-,

In either case they are provided with | and consists of a hood ¢ and an inner ring ¢’

125
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secured thereto, as shown, said hood a,nd Ting
respectively p1*0;|ect1no' downwardly out51de

and inside of the upwardly-projecting ring P

and In connection therewith, and the outer
cover G forming ducts or passages for the air-
currents ﬂ‘enemted 1n the mill and opemtmﬂ‘
to elevate and separate the lighter or suf
ciently-pulverized material from the heawer
or unpulverized particles. An opening g?is
formed in the upper portion of the hood g,
and Over this opening is arranged a plate or

valve ¢ which is adj ustably beeured to the }again between said hood and the outer cover

outer cover by screws ¢* and operated to

-regulate the intensity of the air-currents

passing down through said opening and back
into the interior of the mill. The air-cur-

!
rents are produced by the wings or vanes R

- on the revolving center, F]n* 4., Whleh are ar-
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the sereens would indicate.

~through the sereens and fall
45

ranged in front; of the rollers salid wings or

vanes, when the mill is in opera,tlon causing
the a11*~cur1'entb to circulate within the mill
in the directions indicated by the plain ar-
rows in Fig. 4. As the air-currents are pre-
vented from escaping by the outer cover, no
fine and often deleterious dust is carried out
into the room or building in which the mill
may be operated. |

The operation of my 1mproved mill is as
follows: The material to be ground or pulver-
1zed, being introduced throuo'h the hopper or
chute Q° by any suitable feedmn" device, falls
within the revolving feed dlrectmﬂ' or dis-
tributing shell J and to the bottom thereof,
from whleh 1t 1s thrown out by eentmfuﬂ‘a,]
force through the openings 7 and dl&(ih&l‘o‘(d
against the annular die B, 1mmed1dtely In
front of the rollers C, and is by thém crushed
or pulverized. It then falls upon the elevat-
ing-inclines d beneath the rolls, and is by them.
dlreeted or thrown upward across the face of
the die and against the screens when they are

émployed. Such portions of the material as

are sufficiently pulverized or fine pass out
downward
thr 0u0h 1he openings &6 into the receiving-
trouﬂh E, from which they are driven out by
the sweep or conveyer N through the spout O.
The material that does not pass through the
sereens falls back upon the top and across the
face of the die and is again acted upon by the
rollers. DBy this means, Cthe feed being evenly
distributed upon the die and the ﬂ'round ma-

terial being driven from the m111 as fast as

produced, the oreatest possible amount of
work is a'céom_plished by a given number of
rollers. As the ground material does not
strike the screens at right angles, but at a
tangent or inclination, the wear on  said
sereens is comp&r&twely small, and a much
finer product is obtained than the meqhes of

The construection, arrangement, and opera-
tion of the feeding, grmdmg‘, or plﬂVGI‘Ilelﬂ‘

and elevatmﬂ* mechanisms of the mill shown

in Flﬂ 4 of the drawings are the same as in

the mlll inw hwh the bcreens ar*e emplo} ed, | 11]9-1‘01161‘8100861}730111‘1131@(1 on saidecarrierand

—

8

|

[

-but the dehvery or discharge of the material
therefrom is different. The pulverized. ma-
terial when thrown up by the inclines follows

the same course as when discharged through
the screens; but instead of Stl‘lklnﬂ the
sereens it is thrown against the upwardly-ex-

- | tending ring P, when such of the material as

18 sufﬁmently fine will be carried by the air-
currents. produced by the wings or vanes R
over said ring and downward under the edge
of thehood ¢. Then as the current of air rises

G the greater portion of the ground material
will drop out of the air- eurrents, follow the
direction of the feathered arrows, pass down
through the openings b in the pan A, and be

dlschmged from the mill in the same manner.
By

as when delivered through the screens.
raising or lowering the plate or valve ¢° the
size of the opening ¢* can be varied, and con-

sequently the strength of the current of air

70

75

80 .

can be increased or &eoreased and thus the

fineness of the product dlbcharwed regulated.

Having thus fully described the eonstruc- '

tion, arra,nﬂoment and operation of the parts
of my mventlon what I clalm as new is—

1. In a pulvertzmw—mﬂl the casing or pan,
the annular die, and the erushing or pulver-

1zing rollers, in combmatlon wnh the revolv-

ing eentl‘ally- arranged carrier provided along
1ts upper portion w1th a feed receiving and
distributing shell having openings m"mnn*ed

901

95

to deliver in front of the 1*011@1"5 and also pro-

vided with an annular web or plate arranged
beneath said shell and formed with poekets

| for the rollers, and with a disk or circular

shaped lower end provided with inclined éle-
vating-faces and horizontal supporting-sur-
faces, smd carrier and its parts being inte-
ﬂ'ra,lly formed, substantially as descrlbed

100

TOS

2. Ina pulven?mw-mlll the combination of

the casing or pan, the annular die, the crush-

ing or pulverizing rollers rotating within and
aﬂ*amst sald die, the spindles upon which said

rollers are elosely fitted, the combined hoods

and spindlc-drivers, the ball- and-socket joints,.

and the revolving carrier provided with the

top frame, said qpmdles being connected at
115

their upper ends to the top fmme of said car-
rier by said ball-and-socket joints, substan-

,tm]ly as described.

. In a pulverizing-mill, the eombmatlon of
a caqmﬂ' or pan, an annular die, a central re-
volwnﬂ carrier pulvermmﬂ-rollel's which are

TIO

12D

substantmlly vertically connected to said car-
rier, spindles to which said rollers are closely -

ﬁtted combined hoods and spindle-drivers,

and pushmn*—blocks mounted on said carrier

and arranged to engage said combined hoods
and Sp_indle-drivers and drive said rollers
from the rear, substantially as described.

4. In a pulverizing-mill, the combination of
a casing or pan, an annular die, a central re-
volving carrier having elevatmﬁ-m(*lmes Pro-
vided with rests pushmﬂ—bl()eks and pulveriz-

125




~in front of said pushing-blocks, said rests be-

IO

20

and drivers

30

4.0

45
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“the casing or pan, the annular die, the rollers

-il'1g arranged Dbelow said rollers for support-

ing them when not in 01)@1‘1t.i011, substantially
as dG‘%Cl‘led -

o

5. In a pulverizing-mill, the combination of

a casing or pan, an annular die, a central re-
volving carrier, pulverizing-rollers loosely

journaled on said carrier, and elastic push-

ing-blocks mounted upon said earrier and m'
mﬂed to engage ﬂ:{d rollers, Subbtﬂntmlly
{[esm 1bed.
6, In a pulverizing- 111111 the 001111)1115&1011 of

Lhe.cnsmﬂ or pan,the :'11111111&1' (lie, the revolv-

ing carrier provided with the 1)11sl1in a-blocks,

the rollers provided with upward extensions,
and the combined hoods and drivers, which

freely rotate against said pushing-bloeks as
the rollers move in and out toward the cen-

terof the machine, substantially as described..

7. In a pulverizing-mill, the combination of

“the casing or pan, the annular die, the crush-

ing or pulverizing rollers, the revolving car-
rier, the ball-and-socket joints, the spindles

secured at their upper ends bysaid ball-and-

socket joints, the elastic pushing-blocks se-
cured to said carrier, and combined hoods

8. Inapulverizing-mill, the combination of

spindles, spindle-drivers, and the revolving

carrier provided with the semicircular pockets

in which the rollers rotate, with the pushing-
blocks arranged in rear of said spindle-driv-
ers, with a feed - directing shell having the
discharge-openings, and with a set of inclines
by which the material is thrown upward
against the face of and across the die, sub-
stantially as desecribed.

0. In a pulverizing-mill, the combination of
the casing or pan,the annular die, the revolv-
ing carrier provided with horizontal supports
or rests, as deseribed, and the spindles and
rollers arranged at an incline from the per-
pendicular, whereby when in operation satd
spindles and rollers rise from said supports

or rests and remain In operative position

against said die by centrifugal foree, substan-
tially as deseribed.

10. In a pulverizing-mill, the combination
of the casing or pan, the annular die, the re-
volving carrier having horizontal supports or
rests formed on its lower portion and pro-
vided with a horizontal frame at its top, the
ball-and-socket joints, the rollers, and the
spindles having bosses at their lower ends,
and, together with the rollers, arranged at an
inclination from the perpendicular and se-
cured to said top frame by said ball-and-
socket joints, substantially as described.

11. In a pulverizing-mill, the combination
of the casing orpan having downwardly-lead-
ing discharge-openings in its body, the an-
nular die, and the rollers rotating within and

which roll in and out to and
from the centerof the mill againstsaid push-
“ing-blocks, substantially as deseribed.

vided with v

Or
outer cover, the internal cover consisting of

410,756

! disk or carrier arranged below said die and
provided with inclined surfaces arranged in

a vertical line falling inside of the interior

surface of the die for the purpose of throw-
ing material against the die and above the
same, _substfmimlly as described.

12. In a pulverizing-mill, the combination
of a casing or pan having downwardly-lead-
ing diselmrge-c;penings in its body, an an-

s | nular die, pulverizing-rollers, elevating de-
vices arranged below said die and adapted to

throw the ground material above the same,
and a.cover or housing arranged around and
above said die and having air ducts or pas-

sages for carrying the heavier ground ma-

terial toward said dls,elmme-—()penmWS, sub-

stantially as desecribed.

13. In a pulverizing-mill, the combination

of a casing or pan having downwardly-lead-

ing discharge-openings 1n its body, an annu-
lar die, puh erizing-rolls, feed-elevating de-
vices arranged belou said die,and a cover or

‘housing m*ra-uged above said die and having

tortunous air ducts or passages for carrying

the heavier ground material toward said dis-

70

75

go

charge-openings and for permitting the air

and ﬁne dust to passupward within the mill,
substantially as deseribed. :

14. In a pulverizing-mill, the cmllbllmtlon

of the casing or pan, (,1’*11511111(? or pulverizing
, | mechanism, :-:m(l an inner.revolving part pro-
ranes or wings, with an outer sta-
tionary cover, an 1111101‘ cover, and the up-

wardly-projecting ring, said parts being so
arranged by the ILVDlUtIOH of said inner part

and its vanes or wings that currents of air are
caused to circulate within the mill and carry

away or discharge the sufficiently-pulverized

material without permitting air and fine dust

to escape, substantially as deseribed.

15. In a pulverizing-mill, the combination,
with the crushing or pulverizing mechanism
and the revolving carrier provided with wings
-anes, of the upwardly-projecting ring, the

an outer hood and an inner ring secured
thereto and projecting, respectively, outside
and inside of the ring first named, and the
casing or pan provided with downwardly-
leading openings, substantially as andfor the
purpose described.

16. In a pulveruuw-lmll the combination,
with the crushing or pulverizing meehamsm
and the 1"evolvi11g carrier provided with wings
or vanes, of the upwardly-projecting ring, the
outer cover, the internal cover consisting of
an outer hood and an inner ring secured
thereto and projecting, respectively, outside
and inside of the ring first named and formed
with an inlet-opening in its top, an adjustable
plate or valve arranged over said opening,
and the casing or pan provided with down-
wardly-leading openings, substantially as and
for the purpose described.

17. In a pulverizing-mill, the combination,

against the same, with a revolving circular i with the c¢rushing or pulverizing mechanism

95
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and the revolving carrier provided with wings

or vanes, of the upwardly-projecting ring, the

outer cover, the internal cover consisting of
an outer hood and an inner ring secured

5 thereto and projecting, respectively, outside’

and inside of the ring first named, and the
casing or pan provided with downwardly-
leading openings, the trough, and the sweep,
- substantially as and for the purpose deseribed.

ot

In testimony whereof I affix my signaturein 10
presence of two witnesses.

EDWIN COLVER GRIFFIN.
 Witnesses: - '

ILAMBERT S. QUACKENBUSH,
THOMAS J. HUSTON.
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