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EDWIN C. GRIFFIN, OF WEST NEWTON, MASSACHUSETTS.

MILL AND POWER MECHANISM.

SPECIFICATION forming part of Letters Patent No. 464,500; dated December 8, 1891,
. Application filed March 31, 1881, Serial No. 387,099. (No model.) .

To all whom it may concermn:

Be 1t known that I, EDwiN C. GRIFFIN, a
citizen of the Dominion of Canada, residing
at West Newton, in the county of Middlesex
and State of Massachusetts, have invented
certain new and useful Improvements in Mills
and Power Mechanism; and I do hereby de-

- clare the following to be a full, clear, and ex-
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act description of the invention, such as will
enable others skilled in the art to which 1t ap-
pertains to make and use the same.

- My invention relates, generally, to pulver-
izing - mills, and particularly to that class
thereof in which the reduction or pulveriza-
tion of ores and other substances 18 accom-
plished by the revolution of a roll or rolls
within and against the inner surface of rings
or annular dies, and in whieh said roll or rolls
are held in contact with said rings or annu-
lar dies by centrifugal force when the mills
are in operation; and it consists in the im-

provements in the construction, arrangement,

and combination of parts disclosed in the fol-
lowing specification, and pointed out in the
claims. | |

The objects of my invention are the produc-
tion of a millin which oresor othersubstances

may be cheaply and rapidly crushed and |

pulverized or reduced to a powder, to effect
the application of the power employed di-

rectly to the roll-shaft whereby the roll will

be caused to positively rotate against the an-
nular die, gyrate around the inner surface of
the same, and by its rotary momentum and
centrifugal force crush and pulverize the ma-

‘terial between the same and said die, and to

provideamethodof doingthisin which thepul-
ley to which the power is applied is attached

-rigidly and directly to the roll-shaft, and not,

as has heretofore been the case, by means of
a universal joint or connection. These ob-
jects are accomplished by the mechanism
illustrated in the accompanying drawings
forming part of this specification, in which

similar numerals of reference designate like

parts wherever found, and which represents
in central vertical section a pulverizing-mill
provided with my improvement, parts being
broken away in order to more clearly show

so the construction thereot.

I
i

of the form shown.

This invention is an improvement on that

for which Letters Patent of the United States
were granted to James K. Griffin on August

20, 1889, No. 409,579, and relates particularly .

to the means for supporting and operating
the grinding-roll and roll-shaft shown and de-
seribed in said patent, all as hereinafter de-
seribed. - | S
Referring to the drawing, the reference-
numeral 1 designates the casing of the grind-
ing-chamber, preferably formed in two separ-
able parts arranged to be bolted together, as
shown, and 2 the annular die located therein.
This chamber . or die, however, may be ot any
known or preferred construction, and consti-
tutes no part of thisinvention, but is shown
only for the purpose of illustrating the opera-
tionof theinventionclaimed herein,whichcon-
sists of the means employed forsupporting the
roll-shaft 3and grinding-roll 4 attached tosald
shaft, and for revolving the roll 4 around the
inner surface of the annular die 2. At the
top of the shell or casing 1 and preferably
formed therein is a sphericalsocket 5,provided
with a cover 6, also having a spherical under
surface, which is securely bolted, as shown,

or otherwise secured to the casing or shell 1.

In the spherical socket 5, and kept from up-
ward movement by the cover 6, is a ball 7,
preferably provided with an elongated down-
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wardly-extending portion 8. The top of this

‘ball 7 is preferably partially flat, as shown,

and through the center thereof and the elon-

gated portion 8 is formed a bearing or jour-

nal preferably provided with a bushing 9 of

any desired anti-friction composition, and
around the upper part of this journal in the

ball 7 is formed a circular depression some-

what larger than the same, in which rests a
thrust-ring or washer 10. Resting upon this
thrust-ring 10 and supporting -the roll-shatt
3, which passes through the journal in the

Q0

ball 7 is a pulley 11, preferably of wood and

This pulley 11 is pro-
vided with a central metallic hub 12, through
which passes the roll-shaft 3, and by which
the pulley is rigidly secured to such shaft in
any desired manner. “This pulley 11 is pro-

‘vided on its under surface with a central de-
| pression 13, and upon the lower portion of 100
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1ts periphery with a driving-surface prefera- | annular die in the grinding-chamber when

bly having grooves 14 for the reception of
driving-ropes 15, as shown.

Through the top portion of the shaft 3
passes an oil-hole 16, adapted to register with
corresponding holes or grooves 17 in the

thrust-ring 10 and like holes 18 in the ball 7,
by means of which the running parts of the

device are kept thoroughly lubricated while
running by the introduction of oil through
the hole 16. o

With the construction described, when the
pulley 11 is revolved by means of the driv-

ing-ropes 15, or otherwise, rotary motion is
thereby transmitted to the roll-shaft and to
the grinding or pulverizing roll 4, attached

‘thereto, and it will be seen that the roll-shaft
being supported by the ball 7 has perfect

freedom of movement at all times to swingin

any- desired direction without impeding or

interfering with its rotary motion, the device

by which the shaft is supported constituting

a perfect universal joint.
It will be seen, upon an examination of the

drawing, that by constructing the pulley 11

1n-the form:shown and with the central de-

pression 13 the -center of the driving -face

thereof ‘and -the center of the ball 7 -are

brought into the-same horizontal plane, and,
although the device will work when the driv-

ing-face of the pulley is above or below the
center of the ball 7, the best results are ob-
tained by the form of construction shown,

‘thedrivingropesor belt having then less tend-
ency to interfere with the free oscillation of
‘theroll-shaft than when in-any other position.

Although I prefer to use a wheel :grooved,
as shown, one provided with flanges, or-even

perfectly plain, may be used; but upon a
‘plain wheel the belts have a tendency torun

off, and those with grooves or flanges are for

~ that reason much to be preferred. - It is evi-
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‘shaft 3 and revolve therewith, or although
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dent that a toothed wheel or pulley, or a
‘wheel driven by any device other than a belt
or belts, may be substituted for the pulley 11
‘without-departing from the scope of my in-
‘vention.

~Although I prefer to. have.the shaft 3 re-

volve within the ball 7,-as well as the ball 7
in the socket 5, it is evident that, if desired,

the ball 7 may be rigidly secured to such

capable of oscillation be madenon-revoluble,

‘and that instead of the form of universal
55

joint herein described any other form thereof

may be employed without departing from the
-scope of my invention, so far as it relates to

the combined pulley-and roll-shaftsupported

‘bya universal joint, whereby the roll-shaft
and roll ‘attached thereto have perfect free-
dom to swingin any direction without imped-

ing or interfering with the rotary movement

‘thereof, and whereby when the pulley is re-
volved the roll-shaft and roll -are given a ra-
dial rotary movement, and the roll-shaft and

roll are gyrated around the central axis of the
mill, the roll being held in contact with the

the mill is in operation by centrifugal force,
and falling away from said die when the mill
i1s not in operation by gravity.

The operation of the device is as follows:
The material to be pulverized is introdueced

within the-grinding-chamber by means of a

spout 19 or in any other desired manner, and
is taken up by the plows or stirrers 20, at-
tached to the bottom of the roll 4, am} is
thrown against the annular die 2, where it is

operated upon and crushed or ground by the

roll 4, and this operationisrepeated untilthe

material has been reduced to the required
degree of fineness, when it is discharged
through the sereens 21 in the casing 1 into
the annular chamnber 22 between -the casing

1 and the sheet-iron ‘cover 23, .-:,fmm--'whﬂich it
passes .into a receptacle: or hopper -24 by

means of passages 25, formed in the-annular
base of the mill, from which it is removed by
-a conveyer 26. The operation of discharging
the pulverized material through the-screens
i 21 may begreatly facilitated by fangor vanes

(not shown) attached .to the roll-shaft ?:ii:_n-
mediately above the roll in connection with

| the stirrers ‘or plows -20, as they operate to
‘cause an increased circulation of -airthrough
the mill and force the air, together with the
pulverized material, out through the screens
21 1nto ‘the ehamber 22. The air. 1s drawn
into the mill through the openings 27 in ‘the
casing 1,.and down through the -central hole
231n thehorizontal partition 30, in- which the
‘shaft 3 revolves by the stirrers or.plows .20,
and also by the fansor vanes mentioned; when

the same-are used, which thus also operates

to-keep-all dust or pulverized material with-

in the mill. This feature of ‘consiruction,
however, constitutes no part of the invention
claimed herein, and the fans or vames are

-therefore not shown. -

It is evident that many changes.and modi-

fications other than those mentioned may: be

made in the construction,:.combination, and

‘arrangement of the various:elements -of the
1nvention deseribed : herein without ~depart-

ing from the scope thereof, and I donotlimit

myself to the:exact form shown,and itisalso

evident that the power mechanism, consist-

ing of the pulley and the shaft rigidly at-

tached thereto-and -supported in‘such:a man-

‘ner-as to-befree to:oscillate in:all directions,
which constitutes the main feature of my in-
-vention, 18 applicable to many uses other
than that in connection with which it is here

illustrated and deseribed. -

Having now fully described my invention,
its construection, and operation, what I claim,

and desire to secure by Letters Patent, igs—

1. In a pulverizing-mill, the ‘combination,
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with-an annular die, of a roll-shaftand  roll

‘supported by a universal joint or :coupling,
-and a pulley mounted on the roll-shaft,:sub-

stantially as shown and described.
2. In a pulverizing-mill, the combination,
with an annular die, of a roll-shaft and roll
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supportedby a universal jointorcoupling, and | pable of oscillation in all directions, and a

a pulley rigidly mounted on said shaft, where-
by the shaft and roll may be rotated and the
roll gyrated around the annular die, substan-
tially as shown and described.

3. In a pulverizing-mill, the combination,
with a frame or support, of a roll-shaft and

roll, the roll-shaft and the frame or support |

being connected by a universal joint or coup-
ling, and a pulley mounted on the shatt, sub-
stantially as shown and described.

4, The combination, in a pulvenzmﬂ*-mlll
having an annular die located in the orind-
ing-chamber thereof, of a frame or SUpport,
a roll-shaft and roll, the shaft and the frame
or.support being connected by a universal
joint or coupling, and a pulley mounted on

the shafft, Substantlally as shown and de-‘

scribed.

5. A shaft supported by a universal joint
or coupling and capable of being revolved
and oscillated in all directions, in combina-

tion with a pulleyrigidly secured to the shaft

in such manner that the center of the driv-
ing-face thereof and the center of the uni-

versal joint are in the same plane, substan-

tially as shown and described.

6. The combination, in a pulverizing-mill
provided with a grinding-chamber having an
annular die located therein, of a roll-shaft

provided with a roll revolubly supported by
a universal joint in such manner as to be ca- |

driving-wheel or pulley rigidly secured to the

1011~shaft in such manner that the center of
the driving-face of the pulley and the center

o
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of the unwersal joint or coupling are in the

same plane, substantially as shown and de-
scribed.
7. In apulveuzmﬂ*-mﬂl the combma,tmn

with an annular die located in the O‘rlndlnﬂ'—'

chamber thereof, of aroll-shaft prowded Wlth
a roll, a ball thloucrh which the shaft passes,
constltutmg a bea,rmcr and support for the
same, supported in a socket above the grind-

of oscillation in all directions, and a pulley
secured to the roll-shatt above the ball, sub-
stantially as shown and described.

8. A shaft supported by a universal joint
| or coupling and capable of being oscillated
in all directions as well as rota,ted in combi-

nation with a pulley secured ther eto having

a central depression in the face thereof

nearest the supporting universal joint, sub-
stantially as and for the purposes set forth.

Signed at the city and county of New York,
in the State of New York, this 28th day of
March, A. D. 1891.

EDWIN C. GRIFFIN.

Witnesses:
J. P. GRIFFIN,
C. L. DAVIs.
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ing-chamber in such manner as to be eap&ble _
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