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To all whom it may conceri:

Be it known that I, EDwWIN COLVER GRIF-
FIN, a citizen of the Dominion of Canada, re-

siding at the city of Brooklyn, in the county
of Kings, State of- New York, have invented:
certain new and useful Improvements in Pul-
verizing-Mills, of which the following is a
specification, reference being had therem to
the accompanying dmwmﬂ‘s - |

My invention relates to that class of pul—

‘verizers or mills in which the reduction or

pulverization- of ores and other substances is

accomplished by one or more rollers arranged

to revolve against the inner wall of an annu-
_ >

lar die or ring, said roller or rollers, when in

operation, being forced against said die or
ring by centrifugal force; and it consists in
the Improved construetion and arrangement
or combination of parts, hereinafter fully dis-
closed in the description, drawings, and
claims. - R

The objects of my invention are, first, to

provide a mill or pulverizér of the character.

named, with elastic or spring connections be-
tween the rollers or their spindles and the re-.

volving center or driver to which they are at-;

tached whereby the strain upon:-said spin-:
dles :zmd their connectionsand the wear upon -
the same and their bearings will be less se-.
vere than usual; second, 130 provide roller-;
supports which are so constructed and at-

tached to the revolving center ordriver as t0;_

permit the rollers to have freedom of move-
ment in all directions; third, to provide said:
revolving center or driver with brackets,
which may be either integral with or attached
thereto, and which are formed with sockets
ar‘mnﬂ"ed parallel with the axis thereof;
fourth to form the roller-supports with jour- i

.:Ll-spmdles and pivotal spindles, the latter
being loosely fitted in the sockets of said
as journals
upon which the rollers revolve; fifth, to form
sald roller-supports with journal-spindles
and pivotal spindles and with spring-coils ar-

ranged intermediate of sald spindles and

adapted to move universally or like ball-and-
socket joints, and, sixth, to provide improved

means forlubricating the rollers and journal-
so spindles and for preventing the access thereto |

lower ends of
of the rollers are formed with central projec-

T ——

of dirt and water.
plish by the mechanism illustrated in the
accompanying drawings, forming part of this
specification, in which the same reference-
numerals indicate the same parts. |

Figure 1 represents a top plan view of a
Suiﬁeient portion of my improved millor 'pul—
verizer to illustrate my invention; IKig. 2, a
vertical part section of the same, Lhe ring or
annular die being omitted; Fig. 3, another
top plan view of a portion of a mill or pul-
verizer provided with a modified construction
of my improvement; Fig. 4, a vertical part
section of the same on the line x « of Fig. 3,
and Fig. 5 a sectional detail view of a modi-
fied form of spring forthe improvement illus-
trated in Figs. 3 and 4.

In the chawmgs, the numeral 1 indicates
the annular die or ring, which is made of

steel and supported in the casing of the ma-

ehme In the usual or any suitable:manner.

2 indicates the central vertical drive-shaft,
upon which is mounted and rigidly secured
the revolving center or driver 3, which is
provided with equidistant arms 4, having
castings or brackets 5, which may be formed
Iintegral therewith or attached ‘thereto and
formed with vertical sockets 5’. Projecting
at right angles from the lower portions of
these castmgs or brackets are extensions 0,

‘which are formed or provided with supports

7, upon which the rollers re St when not in
0pemmon.

- The crushing or puhelumﬂ* rollers 8 are
preferably cyhndrlcal in form, but they may
be of other shape, according to the desired

configuration or angle of the inner wall of

the die against which they work, and they are
formed Wlth axial bores 9, whl(,ll terminate

slightly above their lower ends, and within

which are inserted linings or bushuws 97,
which extend from the upper to near the
said rollers. The upper ends

tions or necks 10, which are of the form of

truncated cones and surround the upper ends

of the axial bores and bushings. Fitted over

these necks and securely fm&tened to the jour-

nal-spindles of the rollers are hoods 11, which
form shoulders against which the rollers work

These objects 1 accom-
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when in operation and steady the s

journal-bearings from dirt and water. The
rollers are mounted with their axial bores 9
upon the downwardly - projecting journal-
spindles 12 of the roller-supports 13, which
are formed at their inner ends with similar
downwardly-projecting pivotal spindies 14,
whieh are journaled in the sockets 5" in the
brackets 5 of the revolving center ordriver s

The journal-spindles 12 are each formed
with an axial channel 15, which 1s enlarged
at its lower end to form a chamber 16, and
with a lateral duct 17 at its upper end, which
extends out through the circumference of the
spindle and connects with a metal tube 18,
which is secured in an opening in the hood
11. To this tube is removably attached an
elastic pipe 19, which leads outside of the

shell or casing and 1s adapted to receive a

lubricant and properly deliver the same
through the channel 15 into the chamber 10,
for lubricating the bore of the roller, the
journal -spindle, and the lining or bushing;
or, if preferred, the elastic pipe 19 may be
omitted or removed and the lubricant sup-
plied directly through the tube 18 from an
oil ean or reservoir attached to the hood 11
or other suitable support.

The roller-supports 15 are pr eferably made
of rods of spring steel, which are bent along
their middle portions into coils 20, their emls

being formed, respectively, into the journal

and pn"oml spmdle% 12 and 14. - This is the
preferred form of my invention, and is illus-
trated in Ifigs. 1 and 2 of the drawings; put 1t
1s evident, hmvever, that modifications nay
be made in the construction and arrangement
of the parts thereof without departing from
the principle of my invention, as will be ob-
served on reference to the other figures of the
drawings and the desceription of the modifica-
tion therein shown.

When the center or driver is revolved in
{he direction of the arrow shown in Kig. 1 of

the drawings, the rollers will be swung out-

ward by centrifugal foree against the inner

wall of the annular die and crush or pulver-
ize whatever material may be fed between

them; also, while the pivotal spindles of the
roller-supports will be firmly held in proper

position in the socketed brackets, the journal-
spindles, by permission of the spring-coils,
will be free to move or yield in all directions
and admit of the rollers assuming varying
positions with respect to the inner face of the
ring or die, thereby not only causing proper
operation of said rollers in erushing or grind-
ing, butpreventing the breakage of said roller-
supports or the spindles, the rollers, the sock-
eted brackets, or the arms of the revolving
center or driver, in the event of the rollers
coming into contact with any foreign or irre-
ducible substance. The .coil-springs are not

cmployed for the mere purpose of forcing the
rollers against the annular die or ring, as the
centrifugal force of the rollers, as they are

same, and |
also they serve to protect the spindles and

410,758

thrown outwardly by the revolving center or
driver, is sufficient for this purpose; but they
serve to cushion said rollers to prevent all
jarring of the working parts of the machine
and consequent breakage, to prevent uneven
wear upon the main or drive shaft and the
journal and pivotal spindles, and also to pro-
vide a universally movable or flexible connec-
tion between said spindles which will admit
of the same and the rollers assuming various
angles with respect to each other, and this
without cauging uneven wear upon the bush-
ings of the 1‘01161‘5, the spindles; or the soclk-
ets of the brackets upon the revolving center
or driver. During the operation of the roll-

ers, or while they are moved around by the

revolving center or driver, they will risc
slightly upward upon their journal-spindles,
from the fact that the lower ends of said
spindles are slightly in advance of their up-
per ends, and when said center or driver and

‘rollers are not in operation the latter will

descend and rest upon the supports 7 of the
horizontal extensions 6 of the brackets 5

In the modified construction of my imprm’e-
ment, as illustrated in Iigs. 3, 4, and 5 of the
drawings, the rollers 8, Sockets ', brackets 5,
extensions 6, and supports 7 are substantially
the same as those already described; but the
roller-supports 15 are differently construeted,
as will appear from the following: The hori-
zontal rods 21, to the outer ends of which the
journal-spindles 12 and the hoods 11 are
ﬁlmly secured, extend loosely through eyes
22, formed upon the upper ends of the 1)11‘01111
spindles 14, which are tightly secured in the
sockets 5. Mounted upon the inner and
outer ends of these rods are concaved wash-
ers 23, which are respectively held in place
by being forced against the hoods 11 at their
outer ends and against nuts 24 at their inner
ends by the spring-coils 20, which are securely
confined between said washers and the con-
caved sides of the cyes 22, The tension of
these spring-coils is adjusted or regulated by
means of the nuts 24 upon the outer ends of
the rods 21; also by means of these nuts and
the intermediate connections the journal-
spindles and the rollers can etther be fixed in
perpendicular position or inelined in either
direction, as may be necessary or desired.

Secured to and projecting outwardly from
the revolving center or driver are the arms
20, which are arranged in a higher plane than
the rods 21 and provided with concaved cyes
27 upon their outer ends, through which pro-
ject the journal-spindles 12 of the rollers.
Conecaved washers
these 51)111(11(15 below said e¢yes, and similar
washers 20 are movably secured above said
eyes by means of nuts 30 upon the upper
ends of said spindles; also spring-coils 20 are
confined between said washers and eyes and
are capableof having their tension regulated
by adjusting the upper washers and nuts; also,
by means of these upper nuts the journal-
spindles and the rollers can be vertically ad-

28 arerigidly scecured upon |
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justed. _ _
conical rubber springs, of the form illustrated

in Fig. 5 of the drawings, may be used. It

will be obvious from the foregoing that this

5 modified construction of the roller-supports
~will permit of the same general play or uni-

versal movement of the rollers that is inci-
dent to the first-desecribed form of said roller-
supports, the spring-connection of the jour-

1o nal-spindles and their rollers with the revolv-

“ing center or driver permifting the same

movement of said 1"01161‘5 In both forms Of the
invention. -

An advantage 1s 1n01dent tothese eonstruc-

15 tions of 1’*01161’*-supports whichisnot possessed

by mills or pulverizers of this class in which
the roller-spindles  are suspended from their
upper ends. With my roller-supports the
rollers will at all times present their periph-

20 eries parallel to the inner wall of the ring on

die, thisbeing due to their capability of move-

ment to and from said diein the planeof their

revolution, whereby they crush or grind
evenly along their entire lengths, whereas in

25 some mills or pulverizersin which the roller-

-y

J

spindles are suspended from their upper ends
the lower ends of the rollers are swung far-
‘ther outward than their upper.ends, formmﬂ
increasing angles with the inner wall,of the

o ring or die, and thereby will erush or grind

more finely with their lower than with their
upper portions. -
T am aware that it is not new in this class

of mills or pulverizers to hold spindles and
35 their rollers against dies by springs, so as to

secure a yilelding pressure; but I am not

aware that a roller-support.provided with a.

universally springy or yielding journal-spin-
dle has been attached toarevolving center or

40 driver for the purpose of securing an elastic

connection between the latter and the roller
and its spindle, so that the strain upon said

“spindle may be lessened and the wear upon

the same and the bushmn‘ of the roller re-

45 dueced.

Under the construction of the invention as

-shownin Figs. 9 and 4 of the drawingsitis pos-
sible to so deust the journal-spindle with re-

spect to the revolving center or driver as to

o hold theroller away fromthe die for a distance

about sufficient to counteract the amount of
centrifugal force that will be developed in the
journal-spindle and its connections when in
action, and thus said roller, its spindle and

55 bushing will be relieved from the detrimental

_action or wear that is incident to such foree.

In this manner the roller will only press
against the die with the pressure which 1s due
to its own centrifugal force, which is a very

6o desirable result to be obtained, as then the

only strain upon the roller-support and its
spindles and bearings will be due to the force
necessary to propel the same, which 1S less
than that due to the centrifugal force devel-

65 oped by and passed outward from the jour-

nal-spindle and its attachments.
" The 1161‘6111—(16‘501‘1de construction of mill

In place of these coils truncated

or pulverizer 1s principally intended for pul-
verizing ores and similar materials, but it is
obvioug that the same may be employed for
crushing or grinding other substances.

The usual inelines for elevating the ma-.

terial, andalsoany suitable feeding, distribut-
ing, and discharging mechanism may be en-
ployed in connection with the improvements
herein shown and described; hence they re-
quire ro illustration or dBSCl‘lptrl()ll herein.
Having thus fully described the construe-
tion and a,l‘l‘an'gement or combination of parts
of my improved mill or pulverizer,its opera-
tion and advantages, whatI claim asnew, is—
1. Ina pulverizer, the combination, with an
annular die and a revolving center or driver,
of a roller-support secured to said revolving
center or driver and provided with a univer-
sally-yielding journal-spindle, and a roller

~mounted upon said spindle, subst&ntmlly as

described. -

2. In apulverizer, the combination, with an
annular die and a revolving center or driver
of a roller-support provided with a univer-
sally-yielding journal-spindle, and also with
a pivotal spindle arranged parallel to the axis
of said revolving center or driy er, the pivotal

spindle being pwoted to said center or driver

andthejourn ‘Ll-bpllldle having aroller mount-

ed thereon, substantially as desembed

8. In a,pulvemzer the combination, with an
annular die and a vertical revol Vll’lﬂ center
or driver provided with brackets h&vmﬂ ver-
tical sockets formed therein, of 101101*—51113-
ports provided with Ve1*1310&11)7—31*1‘311@6(1 Spin-

dles at thelr inner and outer ends, the inner

spindles being mounted in said sockets and
Lthe outer spindles provided with rollers and
means for permitting a universal yield of said
outer spindles, substantially as described.
4. In a pulverizer, the combination, with
the annular die 1, the drive-shaft 2, the re-
volving-center 3, the brackets 5, formed with

vertical sockets 5’ and extensions 6, having

the supports 7, of the 1'01161'—311p1)01*ts 13, pro-
vided ith the universally-yielding springs
20, and with the pivotal spindles 14 and jour-
nal-spindles 12, and the rollers 8, which are
formed with the central bores 9, closed at the
lower ends, and which are mounted upon said
journal-spindles, substantially as described.

5. In a pulverizer, the combination of the
annulardie 1,the revolvingcenter or driver 3,
provided with the brackets 5, having the sock-
ets 5’ and supports 7, theroller-supports 13, pro-
vided with the pivotal spindles 14, which are
mounted in said sockets, and with the uni-
versally -yielding journal-spindles 12, pro-
vided with the hoods 14, and the rollers S,
mounted upon said journal - spindles and
formed with the conical necks 10, substantially
as described. |

6. In a pulverizer,a l'ollel‘msupport provided
with a pivotal spindle, a journal-spindle, and
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intermediate spring-coils, substantially as

described.
7. In a pulveruel the combination of an




annular die 1, a revolving center or driver 3,
provided with vertical sockets 5

- ports 13, provided  with spring-coils 20, piv-

- otal spindles 14 and journal-spindles 12, said

pivotal spindles being mounted in said sock-

ets, and rollers 8, mounted upon said journal-

spindles, substantially as deseribed.

8. In a pulverizer, the combination of the

cannular die 1, the revolving center or driver

- JO

~ roller-supports 13, provided with the spring-
coils 20, the pivotal spindles 14 and the jour-
nal-spindles 12,

3, provided with the Dbrackets o, having the

vertical sockets 5" and the supports 7, the

.and the rollers 8, having the
central bores 9, closed at the lower ends and

mounted upon said Journal- %pmdles ‘SUD*-
-qmntmlly as described. . |

9. In a pulverizer, the combination of the
Mlll'ﬂ]&l‘ die 1, the revolving center or driver

3, provided with the brackets 5, having soek-
els o

>

and supports 7, the roller-supports 15,

formed with the spring-coils 20, the pivotal

7 many 7T 1o
, roller-sup-

410,758

spindles 14, mounted 1n sald sockets, and the
- Journal-spindles 12, provided with the hoods

14, and the rollers 8, mounted upon said jour-

lower ends, substantially as described.
10. In a pulverizer, the combination of the

roller-support 13, provided with the journal-

spindle 12, which 1s formed with the axial

channel 15, the enlarged chamber 16, and the

.25 |
‘nal-spindles and immed with the conical
necks 10 at their upper ends and with closed

20

lateral duct 17, the apertured hood 11, the

‘metal pipe 18, the flexible pipe 19, and the

roller 8, Tormed with a central closed bore 9

and - a (:0:11@ al neck 10, substantially as de-

seribed.

In testimony whereof I affix my S]ﬂ'imtu rein

‘presence Of two wilnesses.

S ]1.;1)‘&'%."’1&r (,f GRIFIFIN.
Wilnesses: " -
J. IX. GRIFFIN,

6. 5. GRITTIFIN,

55
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