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THOMAS I.. STURTEVANT, OF QUINCY, AND THOMAS J. STURTEVANT, OF
FRAMINGIIAM, MASSACIIUSETTS.

GRINDING-MILL,

SPECIFICATION forming part of Letters Patent INo., 636,469, dated November 7, 18909.
Application filed Angust 13,1896, RNerial No, 602,647, (No model.)

To all whom it may conceri.

Be it known that we, THOMAS L. STURTE-
VANT, residing at Quincy, in the county of
Norfolk, and THOMAS J. STURTEVANT, resid-
ing at Framingham, in the county of Middle-
sex, State of Massachusetts, citizens of the
United States, have invented certain new and

useful Improvementsin Grinding-Mills; and |

we 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,
reference being had to the accompanying
drawings, and to figures of reference marked

thereon, which form a part of this specifica-

tion.

Thisinvention relates togrinding-mills,par-
ticunlarly that class in which a runner and a
stationary plate are employed.

Our invention is embodied in the arrange-
ment and construction of the various codp-

erating parts, whereby the friction is dimin-

ished and less powerisrequired to operate the
mill,while the quality and quantity of the out-
put are maintained.

Ourinvention is embodied in the combina-

tion, with two plates, one stationary and the

other rotary, of a plurality of grinding or

reducing instrumentalities in the shape of
spheres or rolling bodies, which are confined
between and compelled to movein grooves or
tracks on the said plates and which consti-
tute the grinding-surface or reducing-table of
the mill. | -
In the accompanying drawings, Figure 11s
a centbral section of a mill embodying ourin-
vention. Ifig. 2 is a detail view on line 4 4,
looking downward,to show the connection be-
tween the runner-stone and driving-shatt.
Referring to the drawings by numerals, 1 de-
notes the frame of the mill, to which is bolted
a casing 2, preferably of an inverted {rusto-
conoidal shape, as shown, and provided with
a discharge-opening s at its bottom. Lesting
within the casing 2 and depending into the

~ latter is a conoidally-shaped screen 4, the
tip of said screen being an imperforate cup
4’ the purpese of which will be hereinaiter
explained. A stationary bed-plate 5 is seated
upon the saidcasing 2, 80 as to cover the bell-
shaped mouth of the same, said bed-plate be- |
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| ing grooved at 13 to form a circular track for
‘aseries of erushing or grinding balls 10. Near

the outer edge of the bed-plate 5 are formed
a series of discharge-openings 19, through
which the material which 1s comminuted by
the action of the balls 10 passes to the screen
below. ™The bed-plate disalso provided with
a2, central opening 24, and from the center of
the plate 5 depends a sleeve 21, which ex-
tends downwardly into the conical screen 4
to a point near to or within the imperforate
tip 4" of said screen. Ivesting upon the said
crinding-balls 10 is the ruunner-plate 7, said
plate being raised above the bed-plate 5 sut-
ficiently to form a chamber 15 to receive the

| material to be reduced, from which chamber

it passes to the grinding mechanism. The
runner-plate 7 is grooved at 13’ in & manner
similar to the bed-plate 5, the arc on which
these grooves are struck beingslightly larger
than that of the balls 10, as will be seen in
Fig. 1, the object of this being twofold—first,
in order that the frictional contact between
the plates and balls will not be sufficient to
cause the balls toslipinstead ot roll, as wounld
be the case if the balls fitted the grooves
closely, and, second, in order to allow room
for the material in proecess of grinding and
enable it to be acted on by the balls. baid
riunner-plate 7 carries an upwardly-feeding
screw conveyer 9, which passes down through
the central opening 24 and thesleeve 21 nearly
to the bottom of the imperforate tip 4’ of the
screen 4, said serew conveyer terminating at
its upper end in the chamber 15 between the
bed and runner plates. |

The driving mechanism for the runner-
plate consistsof avertical shaft(, mounted in
suitable bearings and provided with a drive-
pulley 14, said shaft being normally forced

‘downward to give the proper thrust to the

orinding agencies by a spring-pressed block
16, carried in the hollow shaft-support 17.
To the lower end of the shaft ¢ a spider 8 1s
keyed, the arms of sald spider fitting into
notehes 11 in the sides of a cup-like depres-
sion 7' in the top of the runner-plate 7, so
that as the shaft 6 revolves the spider S com-
municates motion to the runner-plate 7 and
balls 10. A feeding-spout 13empties the ma-
terial te be pulverized into the cup 7' in the
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top of the runner-plate 7, the spider forming
no obstruction to the passaﬂeot the material.
IFrom the cup 7' in the runner-plate the ma-

terial passes through an opening 22, having ;

an outwardly-flaring outer wall 23 aJt one side
of the center of the cup 7',directly to the grind-
g agencies hereinbefore deseribed. It will
be seen that by placing the single feed-open-
ing 22 at one side of the center and providing
16 Wlth anoutwardly-flaring wall 23, as shown,

the material will be fed from the 1eceptacle
or cup 7 in a comparatively thin outwardly-
inclined stream tothe grinding agencies with-
outoverloading them,even if the flow from the
feed-spout 13 is su ficient to fill the said cup
7', and, furthelmme by so locating the feed-
22 at one Slde ol the eemel there is
no danger of the material feeding down the
return- ered conveyer-tube 21,
clined stream of material will clear the re-
turn-feed mechanism and pass to the grind-
ing agencies without interference with said
return feed. A casing 3" is secured to the
frame of the mill,coversthe grinding agencies,
and prevents the escape of dust from the mill
or the entrance of foreign substances to the
grinding agencies.

The operation of the mill is as follows: The
ranner-stone being set in motion,the material
to be ground is fed to the cup in the top of
therunner-plate,from which it passes through
the opening in the bottomof the 1‘11111'161‘"1)1&1:6
to the grinding agencies. It will be obvious
that the centufu 3,1 force imparted to the ma-
terial by the 16V01V1n9 runner-plate will as

1t discharges through the opening carry it out- j
wardly into the grooves of the plates to be

acted on by the balls. "1his action of the ma-
terial under centrifugalforce is,we find, mate-
rially aided by making the outer wall of the
discharge-opening flaring, as shown, and lo-
cating said opening at one side of the center
of the cup, this construction insuring the ma-
terial undel breatment passing to Lhe orind-
ing agencies and not dropping Lhmugu the
centr al openmg 1n the bed-plate and the de-
pending sleeve. Aftlerthe material has been
acted on by the rapidly-revolving balls it is
oradually ‘ﬁ.’mhed out toward the outer edge
of the bed-plate by the ingress of fresh mate-
rial and centrifugal action until it reaches
the row of 0penmﬂs at the periphery of the
bed-plate, through which it falls to the slant-
ing walls of the sereen below. The material
which 18 of the requisite degrece of fineness
passes through the screen and is guided by
the casing to the discharge-opening at the
bottom. 'The material, however, which has
passed through the mill without being com-
pletely reduced, as is sometimes the case,
slides down the sides of the sereen and is
caught in the imperforate tip or cup at the
bottom. From said cup it is lifted by the
screw conveyer carried by the runner-plate
through the depending sleeve on the bed-

<2

plate (it being understood that the term |

“secrew conveyer” as used in this specifica-

since the in-
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- tion refers to the serew and its inclosing tube,

which together codperate toraise the material,
although any equivalent construction adapt-
ed to accomplish the result aimed at might be
used instead of the conveyer shown) and de-
livered to the grinding agencies for regrind-
ing. The heavy imperforate tip serves also
as a wearing-plate for the end of the feed-
screw, 16 being apparent that the attrition
caused by the feed-screw working in the body
of unpulverized substance caught at the end
of the screen would soon result in wearing
through and breakingthe tip of the screen if
the solid tip were not provided.

It will be seen from the foregoing that the
mill is antomatic in its action, fmndmfr- and
regrinding the material until it is red uced Lo
the proper degree of fineness. It is also ap-
parent that the output of the mill can be va-
ried in fineness ab will by simply substituting
screens of different mesh. It has been found

that the type of mill which we have shown

and described is well adapted to the elass of
work for which it is designed by reason of its
small number of parts, the compaet manner
1n which it is assembled, the ease with which
the parts may be removed for repair orchange,
and the effective work done by 1t with a mini-
mum expenditure of power.

What we claim is—

1. In a grinding-mill, the combination of
the following instrumentalities, viz: a sta-
tionary bed-plate provided with a groove and

- having discharge - openings for the ground

prod ucts of the mlll, a series of crucahmg balls
mounted upon said grooved plate, a runner-
plate supported by said balls, means for ro-
tating said runner-plate and the crushing-
balls which support it, central feed-openings
for the material to be reduced, an inclined
screen upon which the ground produects fall,
and means located centrally of and operated
by the moving parts of said mill for return-
ing the unseleened material to the grinding
agencles for regrinding.

2. In a 91‘111(1111*’} mlllj the combination of

the following instrumentalities, viz: a sta-
tionary bed- plate provided with a groove and
h.-twmn discharge - openings for the oround
products of the mlll, a series of er ushmg balls
mounted upon said grooved plate, a runner-
plate supported by said balls, means for ro-
tating said runner-plate and the crushing-
balls which support it, eentral feed-openings
for the material to be 1educﬂd, Q Sereen upon
which the produets of the mill fall and by
which they are sereened, and means located
eentmllyofand operated by the moving parts
of said mill to return the unscrecened m&tel 1l
to the grinding agencies for regrinding.

3. Tna mmdmﬂ mill, the cmnbnmuon with
3! houxonml.} statmnfu} bed-plate provided
with & grooved upper surface and discharge-
openings near its outer edge, of a series of

crushing-balls mounted on said grooved sur-
face, a runner-plate resting on said balls and
provided with & central feed-opening,

means
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for revolving said runner-plate, means for
retaining the unground products of the mill,
and a screw conveyer operated by said run-
ner-plate and passing through the center of
sald bed-plate to return said unground prod-
ucts to the grinding agencies for further re-
duction.

4. Inagrinding-mill, the combination with
astationary bed-plate havingdischarge-open-
ings near its outer edge, of a series of grind-
ing-balls carried thereby, a runner-plate re-
volving on said balls, a feed-hopper feeding
into a central feed-opening in said runner-
plate, an inelined scereen beneath said bed-
plate to receive the ground material, devices
to cateh and retain the unscreened material,
and means operated by the runner-plate, to
return said unscreened material to the grind-
1ng agencies.

5. In a grinding-mill, the combination with
a fixed plate provided with a cireular groove,
a runner-plate having a similar groove, a se-
ries of balls supported and guided by said
grooved plates, a screen beneath the above-
described grinding mechanism, said screen
having an imperforate portion to cateh and
retain the unground products, and a feed-
screw toreturn the said products tosaid grind-
g mechanism for further reduction, sub-
stantially as described.

6. In a grinding-mill, the combination with
a fixed grooved plate and a revoluble grooved
runner-plate, of a series of balls mounted on
and guided by said plates, a depending con-
ical screen having an imperforate bottom, to
catch and hold the unground material, and a
feed-screw to return the unground produets
to the grinding mechanism for further redue-
tion, substantially as deseribed.

7. In g grinding-mill, the combination with
a bed-plate provided with discharge-openings
at its outer edge, of a series of crushing-balls
mounted on said bed-plate, & runner-plate
resting on said balls, means for driving said
runner-plate, a screen of inverted conical
form beneath said bed-plate to receive and
screen the products of the grinding agencies,
sald screen havingan imperforate tip to form
a receptacle for the unscreened products, and
means operated by sald runner-plate to re-
turn the unscreened products from the said
receptacle to the grinding agencies.

3. In agrinding-mill, the combination with
the grinding mechanism, of a cone-shaped
screen beneath sald grinding mechanism to
receive and sift the pulverized material, and
a central feed-screw to return the unground
material to the said grinding mechanism.

9. In a grinding-mill, the combination with
the grinding mechanism, of a screen below
sald grinding mechanism to receive the pul-
verized material and sift the samne, said sereen
having the imperforate portion to receive and
retain the coarse unscreened products which
pass through the grinding mechanism with-
out beingsufliciently pulverized, and a screw
conveyer operated by the moving parts of the

460

w

mill to return the unground material to the
orinding mechanism, |

10. Inagrinding-mill,the combination with
the grinding mechanism, of a cone-shaped
screen below sald grinding mechanism to
receive the pulverized material and sift the
same; sald screen ‘having an imperforate
portion to receive and retain the coarse un-
screened produets which pass through the
grinding mechanism without being suffi-
clently pulverized, and a serew conveyer op-
erated by the moving parts of the mill to re-
turn the unground material to the grinding
mechanism.

11. Inagrinding-mill,the combination with
the grinding mechanism, of a cone-shaped
secreen below said grinding mechanism to
receive the pulverized material and sift the
same, sald sereen having an imperforate cen-
tral portion to which the coarse, unpulverized
material which passes the grinding agencies
agravitatesand by which it is held, and a screw
conveyer operated by the moving parts of the
mill to return the unground material to the
grinding mechanism.

12. Inagrinding-mill,the combination with
the grinding mechanism, of a depending cone-
shaped screen beneath said grinding mechan-
15m 0 receive the pulverized material and
sift the same, said screen having an imper-
forate cup-shaped tip which receives and re-
taing the coarse, unpulverized material which
passes through the grinding mechanism, and
a feed-screw extending into said cup-shaped
tip and operated by the moving parts of the
mill to return the unground products to the
grinding mechanisn.

15. Inagrinding-mill,the combination with
the grinding mechanism, of a cone-shaped
screen peneath the grinding mechanism to re-
celve and sift the pulverized material, said
screen having an imperforate central portion
to receive the unscreened products, and feed
mechanism operated by the moving parts of
the mill to return such produets to the grind-
ing mechanism.

14. Inagrinding-miil,the combination with
& horizontal, grooved bed-plate having a cen-
tral aperture and a series of openings near its
outer edge, of a series of balls resting in said
groove, a runner-plate having a central feed-
opening mounted upon said balls, a screen
beneath said bed-plate, a receptacle to re-
ceive the unscreened products, and a return-
feed screw passing through said bed-plate
centrally and delivering tothe grinding mech-
anisi.

1o. Inagrinding-mill,the combination with
the grooved plate 5 having a central aperture
and a depending sleeve 21 and the discharge-
cpenings 19, of the balls 10 supported on said
plate, the runner-plate 7 having the central
feed-opening 22, the screen 20 having the im-

perforate tip 4, and the screw 9 to raise the
unscreened material caught by the imperfo-
rate tipaund deliverit tothe grinding agencies.
- 10, Inagrinding-mill,the combination with,
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a stationary bed-plate, of crushing-balls
mounted thereon, a runner-plate supported
by said balls, and provided with a receptacle
for the material to be ground, sald receptacle
having a single feed-opening at one side ot
its center the outer wall of which fTesd-open-
Ing flares cutwardly toward its bottom, means
for rotating said runner-plate, means for re-
taining the unground material which passes
through the mill, and a central screw con-
veyer carried by said runner-plate to return
satd unground material to the grinding agen-
cles. |

17. Inagrinding-mill,the combination with
a stationary bed-plate, of & series of balls
mounted thereon, & runner-plate resting on
sald balls, said runner-plate being provided
with a cup-like central depression in 1ts top
to receive the feed from & hopper, sald run-
ner-plate having a single feed-opening in the
bottom cf said depression at one side of the
center of the runner-plate, said feed-opening
having an outer wall which flares outwardly
and downwardly, meansforrotating said ron-
ner-plate, means for refaining the unground
material which passes through the mill, and
a central serew conveyer carried by satd ran-

L
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ner-plate to return the unground material to

the grinding agencies.

18. Inagrinding-mill,the combination with
a erooved bed-plate,of a series of balls mount-
od thereon,arunner-plate resting on said balls
and having a cup-like central depression in
its top to receive the feed from the hopper, &
central driving-shaft having its lower end
mounted in a bearing in said cup-like depres-
sion, a spider keyed to said shaft and seated
in said depression so as to impart motion
thereto and yet notinterrere with the feeding
of the material, said runner-plate having a
feed-opening in the bottom of said depression
at one side of the shaft, the outer wall of said
feed-opening flaring outwardly from its up-
per edge, & receptacle for the products of the
mill, and a serew conveyer carried by said
runner-plate toreturn the unground products
{rom said receptacle to the grinding agencies.

In testimony whercot we allix our signa-
tures in presence of two witnesses.

THOS., L. STURTEV AN,
TIICKMAS J. STURTEVANT.
Witnesses:
. K. LODGE,
M. K. BOYNTON.
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