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To all whom Tt may concermn:

Be it known that I, GEorGE A. BELL, a citi-
zen of the United States of America, residing
at Ypsilanti, in the county of Washtenaw
and State of Michigan, have invented certain
new and useful Improvements in Grinding-
Mills, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings. |

This invention relates to improvements 1n
orinding or crushing mills adapted to grind
orain or similar material and also adaptable
for use in crushing stone or like substances;
and 1ts object is to provide a machine of this
character with certain new and useful 1m-
provements and having the particular con-
struction, arrangement, and combination of

clent construction is obtained, all as herein-
after more fully described, and particularly
pointed out in the claims, reference being
had to the accompanying drawings, 1in
which— o ' |

Figure 1 is an end elevation of a device
embodying the invention with parts of the
casing broken away to show the construc-
tion; Fig. 2, a side elevation of the same
with the casing partly in section; Fig. 3, a
plan view with the upper casing removed
and showing parts of the machine in section..
Fig. 4 is a sectional detail of the movable
bearing on the line z x of Fig. 3. Fig. 51s a
detail showing a transverse section through
the hopper and one of the cones and also
showing their relation to each other. Kig. 6
s a detaill of the feed-slide and means for
operating the same. Fig. 7 1s a plan view
showing a modified form of grinding disks or
cones. Kig. 8 is a detail showing a face view
of one of the disks, provided with crushing-
teeth; and Fig. 9 is a detail showing the man-
ner in which the disks are constructed and
also showing one of the teeth in place.

As shown in the drawings, 1 represents the
machine-frame, upon which 1s supported 1n
suitable bearings the shaft 2, provided at one
end with the driving-pulley 3 and held
against longitudinal movement by forming a
aroove 4 therein within one or both of 1its
bearings, into which groove the Babbitt
metal of the bearings is run, thus forming
a rib in the bearing engaging the groove and

preventing the longitudinal movement of

said shaft 2. A shaft 5, extending parallel
with shaft 2,is mounted at one end in a plamn

bearing within which it is free to move lon-

gitudinally, there being no groove provided
1n this end of the shaft, and at its opposite

end said shaft is mounted in a movable bear-
ing 6, within which it is secured to move lon-
oitudinally therewith by forming a groove
near its end within said bearing similar to
the groove 4. _
* The bearing 6 consists of a bearing-block
7, provided with tongues 8 to engage an un-
dercut groove 9 in the bearing - plate 10,
bolted to the machine - frame, and on the
bearing-block is an upwardly-extending lug
11, to which is secured one end of a screw-
shaft 12, which extends longitudinally from

the end of the bearing through openings in

lugs 13 on the machine-frame. Sald screw
passes freely through the openings in said
lugs, and mounted on the screw between the
lugs 1s a beveled gear 14, having a center or
hub 15 of wood or similar material, which 1s
screw-threaded to receive the screw-shaft

and firmly secured in the center of the gear.

in any suitable manner. Ingaging the gear

14 is a bevel-pinion 16 on the end of a shaft

17, supported at one end on the outer lug 13
and at its opposite end in a bearing at the
corner of the machine-frame, a hand-wheel
18 being provided-on 1ts outer end to turn

the pinion to the gear 14 to turn the same on
the screw-shaft, and 'thus move the shait 5
longitudinally by moving its bearing 6.

On each of the shafts 2 and 5 1s secured a
conical-faced disk 19, the beveled faces of
the disks being inclined at the same angle
and adapted to be brought close together to
crush or grind anything put between, and on
the shaft 2 is secured a small gear 20 1n
mesh with a large gear 21 on the shaft 5 to
transmit motion from one shaft to the other
and revolve the same at different speeds.
The gear 14 is provided with the wooden hub,
so that should an iron bar or any other un-
vielding substance get between the disks the
wooden threads of this hub will be stripped

“off before the other parts will be broken, thus

allowing the bearing 6, shaft 5, and 1ts disk
to move sufficiently to permit the obstruc-
tion to pass through, and no damage will be
done further than to require the replacing of
the hub, which may be quickly done by de-
taching the outer lug 13, which 1s secured to
the frame by bolts. These disks are in form
hollow truncated cones and are preferably

the same, which motion is transmitted by
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made by first casting the hub portion 22
with a dovetail groove 23 in its outer sur-
face, then casting ‘the flange portion 24

a,round the hub, allowing the metal to flow
into the groove of the hub to unite the parts

together the flange being chilled in the

" mold to make a hard orinding - surface, and
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- vide for such turning. The shaft- 5 s se-

" but one‘end in‘the box 7 only, the
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- 28, movable'in said ‘ways, and-also prowded_
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each elde
surface of the: orinder has become worn ‘1t 1s
only neeessery to remiove ‘the 'shafts from |

-the plate 26.

the hub portion being left soft, so that it
may be easily bored to fit the shaft. Tf de-
sired, these disks may be arranged as shown
in Fw 7, two disks being secured on each
shaft and facing in- opp031te directions with

their perlpherles in contact, thus forming a

hollow

orinder having grmdmo'—surfeeee at
With this arrangement when one

their bearings and turn each end for end,
this brmﬂ'mg the ‘other surface of ‘each
erinder 1nto operative position, the shafts
bemg suitably grooved at both ends to pio-
cured, however, by means of said grooves-at
%earmg at
the-opposite end bemng-a plain bearing within

which ‘the ‘grooved ond of the shaft may
move longltudmelly ‘The dead-air space
thus formeéd in each-grinder greatly aids in

keeping it cool.

Inclosing the grinding-disksis a'casing the
upper half of which 1s Temovable to give ac-
cess to the disks, and on the top of thie ¢asing
1s'h Tectangular box. 25, COVering an'openng
in said ‘top-and hevmfr an opening 1n 1ts top
for a suitable gram—ehute or-other means for
conveying ‘the material to be ‘worked to the
meohme The ‘bottom of ‘the box'is formed

late 26, provided 'with a diamond-
ehepeclij feed- opemng 27 ‘niear ‘its -center -and

having downwardly -and mwerdly ‘turned

side ﬂengee to form ways for'a plate or-slide

with a diamond-shaped openmg near its'cen-
ter to register with the similar opening in

rear end of the slide isa block- 29, ‘having a
scréw-threaded ‘opening to Teceive a - small
screw-shaft, 30, provided ‘with a hand-wheel
31 at'oneend, end on thecasing 1s-an open‘or

U=shaped siipport 32 ‘to engage -a groove in
the hub of ssid'wheel. By turning the hand-

- wheel while at rest in the support 32 the slide
may be very accuratelyadjusted, and by lift-
ing the hand-wheel out of engagement with

the support the slide may be quickly moved
to shut off the féed without turning the hand-

wheel, and thus losing the adjustment.

Supported ‘within the:cdsing directly be-
low the feed-opening is the feed-hopper 33,
which ‘is of ‘such a size that ‘the grain is' di-

rected ‘to ‘the contacting faces of ‘the: disks |

between‘the adjacent sndes of their hubs, and
the lower end of the hopper isctit away at
each corner ‘to conform to“the ciirvature of
the periphery of ‘the disks and‘the incline of

‘Pivoted between ears on the

| their faces.
formed by plates 34, secured to the end por-
tions 35. by screws passing through slots m

l

798,255

The sides of the hopper are

the plates, so that when the disks are adjust-

ed toward or from each other these pla,tes

may be adjusted, and the hopper 1s support-

ed bv brackets secured to the frame and to
which the end portions 35 are secured by
bolts passing through vertical slots 1 said

brackets, so that the hopper may be adjusted
Vertleelly Rods 36 extend across the hop-
per near its upper-end to spread-and scatter
the grain, said rods béing arranged so that
they together form in outline a triangular

spreader ‘having its apex ‘toward ‘the upper
end of the hopper.

To remove any material which may -ad-
here ‘to the disks, scrapers 37 ‘are provided,

each consisting of a metal strip held'against
the face of the disk ‘at ‘its outer side by a

spring-supporting arm 38, a,d] ustably Secured
to a support 39, Wthh 18 secured to ‘the
frame by bolts- pessmcr through slots 1 said
support.

‘When the machine ‘is eonetruoted for
crushingstone or for stmilar purposes, 1t is de-~
sirable to provide the disks with teeth or Pro-
jections, as‘shown in Fig. 8.
consist of screw-bolts 40, having heads 41,
formed with conical lower sides ‘to fit’ eoun—

tersinks 1n the Tace ‘of the disk and squared
facesto project from thefaceof the disk and

form the teeth. These bolts are set in spiral

rowsin the'disk and may besecured in place
by scérew-threading the openings, ‘as shown,
ornuts'may be. prowded on the bolts to-en-
gage the-inner side of the disk.

Having thus fully:described my invention,
what 1 claim is— -

1. In a grinding or erushlng mill, the com-
bination with a supporting- freme parallel

‘shafts, means for revolving said’ Shefts and
"-grmdmg or ‘crushing disks secured on said-
shalts;of means for holding one of'said shafts

egemet longltudmel ovement, a screw-

These teethv
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threaded shaft to oppose the longltudma,l ﬁ
movement of the other shaft, and a member

formed of wood or similar material having an

internal screw-thread to engage the thread
on said shaft'and adapted-to be turned to ad-
just the shaft and to break to permit the
shaft to move longitudinally.

2. In‘a’'grinding or érushing mill, the cOm-

sald - ehefts means for holding one -of ‘said

.| shafts egemet longitudinal movemnient, ‘a
movable beermg within which the other sheft
is mounted to move therewith, means for re-

volving said shafts, a serew—threeded shaft
secured-at one end to the movable bearing,

Jugs on ‘the frame having openings ‘through

which ‘the screw-shaft extends, a bevel-gear
having a ‘woodeén -hub mternelly SCTew-
threeded to engage the screw=shaft and lo-

ITg

bination ‘with a supporting-frame, of perellel _
shafts, -grinding or'crushing disks secured on

I20
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130
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cated between said lugs, and means -engag—-
ing said gear to turn the same to adjust the

movable bearing with its shaft and disk.

3. In a grinding or crushing mill, the com-.

bination with the supporting-frame, parallel
shafts supported in bearings on the frame, a

conical disk secured on each shaft, and means

for revolving said shafts; of means for ad-
justing said disks toward and ‘from each
other, brackets secured to the frame, and a
hopper of a width less than the distance be-
tween the shafts to direct the material to
the point of contact between the disks and
consisting of ends adjustably secured to the
brackets and side plates adjustably secured
to the ends, whereby the hopper may be
raised or lowered and its side plates adjusted

toward or from the faces of the disks when

the same are adjusted.
4. In a'grinding or crushing mill, the com-

~ bination with the supporting-frame, of paral-

_25
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35

lel shafts supported in bearings on the frame
one of said shafts being held against longi-
tudinal movement, means for opposing the
longitudinal movement of the other shaft,
disks on said shafts having opposing conoidal
contact-faces, brackets on the frame, and a
hopper supported by the brackets between

the disks and consisting of ends adjustably

secured to said brackets and each cut away
at one lower corner to conform to the curve

of the periphery of the adjacent disk, plates

provided with horizontal slots and each cut
away at one of its lower corners to contorm
to the slant of the contact-face of its adjacent
disk, and bolts passing through the slots in

- the plates to adjustably secure the same to

4.0
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65 shafts supported in bearings on the frame, .

the ends.

5. In a grinding or crushing mill, the com-
bination with the grinding or crushing disks
and a hopper to ?eed the material to said
disks having a feed-opening, of a shde to
close said opening, a screw-shaft pivotally

attached to one end of said slide, a hand-

wheel on said shaft and an open support to
receive the shaft and engage the hub of the

‘hand-wheel, whereby when the shaft 1s sup-

ported by the support and the hand-wheel
turned the slide will be moved and when the
shaft is raised from the support, the slide
may be moved independently of the hand-
wheel. | | |

6. In a grinding or crushing mill, the com-
bination with the supporting-frame, of paral-
lel shafts supported in bearings on the frame
and each shatft formed alike at each end, and
a disk secured on each shaft at an equal dis-
tance from each end thereof and having a
conoidal contact-face at each side, whereby
the shafts may be turned end for end to

bring the new contact-faces of the disks into

operative position. - -
7. In a grinding or crushing mill, the com-
bination with the supporting-frame, parallel

| .and means for driving said shafts; of a hol-.

low grinding or crushing disk secured to each

‘shaft and made in halves, each half formed .
with a conoidal grinding-face and a concave

side and the halves secured together with

their concave sides toward each other and

their peripheries mn contact.

8. In a grinding or crushing mill, the com-
bination with the supporting-frame, shatts

mounted in bearings on the frame, and means
for rotating said shafts; of a hub portion
formed with a circumferential dovetail groove

secured on each shaft, and a flange portion:
having an inclined grinding-face and formed.

with a dovetail tongue at its inner edge to en-

parts to form a conoidal grinder.
9. In a'grinding or crushing mill, the com-

bination with the supporting-frame, of par-
allel shafts supported in bearings on the
{ frame, means for rotating said shafts, trun-

cated conical disks secured on the shafts and
having openings provided with countersinks
in the face of the disks, and teeth each con-
sisting of a shank portion to engage the open-
ings and a head formed conical at the back to
fit the countersinks and having a projecting
squared face. .

10. In a grinding or erushing mill, the com-
bination with the supporting-frame, a shatt
mounted in bearings on said frame and pro-
vided with a groove within one of said bear-
ings adapted to be engaged by a rib in the
bearing to prevent the longitudinal move-
ment of said shaft, a second _tl’ia,ft mounted 1n
a bearing at one end to move longitudinally
thereon and provided with a groove near 1ts
opposite end, .a plate secured to the frame
and having an undercut groove, a bearing-
block having a rib to engage said groove and

movable thereon, and a rib in the bearing to

engage the groove in the shaft, a lug on the

bearing-block, a screw-shaft secured at one
end to said lug, lugs on the frame having
openings through which the screw-shaft freely
passes, a bevel-gear on the screw-shaft be-
tween the lugs on the frame, a wooden hub
for said gear internally screw-threaded to en-
cage the screw-shaft, a shaft extending at
right angles to the screw-shaft, a hand-wheel
on one end of said shaft and a bevel-pinion

“on the opposite end thereof in mesh with said

bevel-gear, truncated conical disks secured

on the shafts mounted in bearings on the

frame, gears on said shaft to transmit motion

from one to the other, and means for turning.

sald shafts. _ - -

11. Ina grinding or crushing mill, the com-
bination with the supporting-frame, of par-
allel shafts mounted in bearingson the frame,
means for holding one of said shafts against
longitudinal movement, a movable bearing
for the other shaft to which it i1s secured to

‘move therewith, means for adjusting sald
‘bearing, truncated conical disks on said

3.'
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shafts, gears on said shafts to transmit mo-
tion from one to the other, brackets on the
frame, a hopper adjustably supported by
sald brackets and having portions of its lower
end cut away to conform to the curve of the
periphery of the disks and the slant of their
faces, a casing inclosing said disks and hop-
per and having a feed-opening in its top
above the hopper, a box on the casing inclos-
ing the opening and having an opening in its
top, a plate to close the bottom of the box

and formed with ways and a diamond-shaped |

feed-opening, a slide in said ways having a
similar shaped opening, means for adjusting

-

sald slide to regulate the feed, supports se-
cured to the easing by bolts passing through

‘slots in the supports and extending inward
adjaecent to the outer side of each disk, a

spring-arm secured to each of said supports
and extending upward therefrom, and strips
secured to the upper ends of said arms and
held against the disks thereby.
In testimony whereof I affix my signature
in presence of two witnesses. '
GEORGE A. BELL.
Witnesses: . '
CareB R. MeCuLLovucH,
Orro. F. BARTHEL.

L5

20




	Drawings
	Front Page
	Specification
	Claims

