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To all whom it may concermn: - [ embodying one form of my invention, the sec-
Be it known that I, Epwix C. (GRIFFIN, a | tional half being taken on the line 1 1, Fig. 5.

~ subject of the King of Great Britain, and | Fig. 2 is a right-hand side elevation of the

a resident of Newton, county of Middlesex, | mill shown in Fig. 1. Fig. 3 is a sectional de- |
. 5 State of Massachusetts, have mvented an Im-| tail on the line 3 3, Fig. 5, showing the man- 55 -

-~ provement in Crushing or Pulverizing Mills, | ner of securing the annular die in place in the
of which thefollowing description, in connec- grinding-chamber. Fig. 4 is a detail in ele-
tion with the accompanying drawings, is a | vation showing more_ clearly the manner in
specification, like characters on the drawings | which the wedges for holding the ring or an-

1o representing like parts. = “|.nular -die are anchored. or locked in place. 6o
- This invention relates to crushing or pul- | Fig. 5 is a top or plan view of the mechan-

- verizing mills of the type wherein the mateé- | ism shown in Fig. 1, taken below the line 5 5,
rial to. be crushed, ground, or pulverized is | the frame being omitted and some of the other
reduced to the desired fineness by the impact | parts being broken out to show the mechanism
15 of one or more rolls traveling upon an annu- | beneath. Fig. 6 is a vertical sectional detail on 65
~ lar die, theToll or rolls having axial rotation ; the irregular line 6 1 6, Fig. 5. looking to-

as well as bodily rotation about or with rela- | ward the left; and Fig. T-is a detail to be de-
~tion to the djfe. .~ [ scribed of the head which sustains the roll-
My present invention is illustrated in con- | spindle to show the slight lead given to the

20 mnectlon with the so-called “ centrifugal roller- | lower end of the spindle.

- mill,” wherein the reduction of the material | In order to effect better balancing and more
1s effected by or through the centrifugal force | even operation of the mill, it is preferable to
developed by rotation of the roll or rolls with- || use three crushing - rolls symmetrically dis-

- 1n the annular ring or die. ~ . I posed with relation to the central driving-

25 One of the objects of my invention is the | shaft, and in Kig. 5 1 have indicated three 78

production of a strong, durable, and efficient rolls; but it will be manifest that I may use
frame or support on which the movable oper- ‘| more than three rolls or a less number with-
" ating parts of the mill are sustained, the simi- | out departing from the spirit and scope of my
plicity of construction of the frame reducing | invention. = o o
| i ~ The bed B, which supports the frame and 8o
| operative parts of the mill; is made as 2, strong -

30 1ts cost, while its strength and e iclency are .
maintained. . S
 Another object of my invention is the pro-. heavy casting of great rigidity and of a suit-
duction of means for cushioning the working | able size, it being shown in Fig. 5 as rectan-
parts through or by means of the sustaining- i gular in shape and provided: at the corners

35 frame, whereby the racking and shock in-: ~with inclined tubular bosses 4 for a purpose 8g -

~ -evitable in a mill of this general type may be:| to be described. On two opposite sides the =
reduced to a minimum. - - - :| bed-casting is provided with- extensions B,
Other objects of my invention relate to the | having upturned side walls 4, the bottom
~ mode of suspending the crushing roll or rolls. ‘portion of each extension between said walls
- 40 from the revoluble driving-shaft, the proper | being inclined, as at 0%, and a hole 7* having 9o
- lubrication of the roll-bearing, the shielding | inclined walls, is made in each incline, passing
~ of the same from dust and grit as much as is through the extension. - The extensions form
possible, and certain structural details relat- | sockets in which are supported the feet of the

~ 1ng to different portions of the mill. | 'standards composing a portion of the upright
45  These various novel features will be fully | frame to be described" erected upon the bed, 95
- described-in the subjoined specification and'| and, as shown best in Fig. 1, a metallic shoe 8,
particularly pointed out in the following | recessed in its upper face to receive the foot
claims. LT - {'of a standard, has a‘lug Or projection 9 on its
Figure 1 is a half-front elevation and ver-'| under face to enter the hole 0°, and. thereby
50 tical section of & crushing or pulverizing mill | prevent lateral movement of the shoe, while 100
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proper size being thrown out through the

=

permitting slight up and down movement
thereof. As shown in Fig. 5, the bed 1s pro-
vided with bolt-holes 2%, through which tie-
bolts are passed to secure the bed to a sulf-
able timber or other support. An annular
apturned wall or curb B*is formed on the up-
per face of the bed, forming the side wall of
the grinding-chamber, the bottom of the lat-
ter being formed by a pan B*, herein shown
as an integral part of the bed-casting and
dropped below the same, so that the bed has

as at ¥, to support the bottom of an imper-
forate cylindrical casing M-, surrounding an

upright circular screen S, erected around the

top of the grinding-chamber and to be re-
terred to hereinafter, the material when re-
duced by crushing or pulverizing to the

sereen.  Such material falls down within the

‘casing M”* and is discharged through suitable

laterally-elongated or segmental conduits I3
in the bed and located outside of the pan,
(see Figs. 1 and 6,) the conduits extending
upward to the level of the pan-top. Thean-
nular top of the pan, which is below the top

slichtly flared at 0° to form a seat for the an-
nular die or ring D, the lower portion of the
periphery being downwardly tapered to cor-
respond with the flare of the pan-top, as shown
in Figs. 1, 3, and 6. The upper portion of
the die - periphery is oppositely tapered or
conical at %, and a holding-ring D, having
its inner face conforming to the surface &~
of the die, is set down thereupon, as shown
very clearly in Figs. 1, 3, and 6, the outer
tace of the holding-ring being made conical
at ° opposite the upper part of the circular
‘aner face of the bed-wall B®. A series of
wedges w are inserted between the latter and
the holding-ring and apertured to receive
locking-bolts 20, anchored at their lower ends
in the bed and threaded at their upper ends
to receive retaining-nutsis™, so that when the
latter are set up the wedgesare tightly drawn
downward and secure the holding-ring and
die in position with absolute rigidity. The
wedges are located between the adjacent ends
of successive discharge conduits or slots 0,
as shown in Fig. b, and form a very conven-
ient and highly efficient means for securing
the die in position on its seat on the pan,
while permitting ready removal of the die it
necessary. the die and holding-ring being
made sectional or in one piece, as desired,
either or both.” The pan-top is provided with
a series of radial undercut grooves 10, Kigs.

3 and 4, one for each wedge, and each bolt 20"
1_ has its lower end shaped to form an anchor-

ing-head w”, said head corresponding to the
cross-section of the undercut groove 10, as

best shown in Fig. 4. The bolts are inserted

o central recess surrounded by the wall B
"The top of the wall is externally shouldered,

of the wall B2 has its inner circumtference

7 and diverge 1n a downward direetion to the

into said grooves from thelr inner ends be-
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tore the die is seated on the pan-top, and it
will be manifest that said holts will he se-
curely held or anchored agamst any npward
pull, and thus they in turn retain the wedgees
in position.

1 have herein shown the frame as substan-
tially A-shaped, erected upright position
on the bed, and comprisingupward ly-inelined
standards T, preferably heavy wooden tim-
bers. located opposite cach other and having
their lower ends seated in the metallic shoes
3. and upper and intermediate metallic cross-
oirths F' ¥, rigidly secured to the standavds.
Reterring to Fig. 1, the girths are shown as
one casting connected by substantially par-
allel side portions I?, having cheek-pieces, 7
to receive the upper ends of the standards, the
latter being fitted thereto and sccured hy holts
15. The girth I’ serves as a cross-head to
rigidly connect the standards and forma head
for the frame, and it has a central tubular
bearing-boss 7, split longitudmally at one
side and adapted to be closed by clampimg-
bolts 7% A babbitted sleeve 15 1s clamped 1n
the boss and is provided with a raceway for
a series of balls ¢, Fig. 1, the codperating
raceway being carried by a collar ¢ serewed
onto the threaded end of the vertical roll-driv-
ing shaft C, extended downward through the
sleeve E/, the shaft thus having a SUSPENSION
ball-bearing and the sleeve providing a long
lateral bearing therefor. The collar is held
in place by asuitable check-nut c. Asshown
at the sectional side of Fig. 1, the cross-girth
orintermediate F? is provided with shouldered
projections £, which entersockets orrecesses
in the standards T and assist n transmitting
to the standards the weight of the parts sup-
ported by the frame, bolts 16 heing passed
through the standard into the girth. 1 have
herein shown the frame as cushioned to de-
croase shoclk and jar upon the mill by mter-
posing heavy blocks of rubber or other elas-
tic material F* Letween the shoes 8 and the
‘nelined bottom 0 of the bed extensions, the
cushions yielding slightly to downward pres-
sure.  Manifestly the standards are compres-
<ion members. and inorder to maintain theny
in true upright position I have interposed lat-
oral tension-braces hetween and connecting
the standards and the bed.  To this end the
oirth F* is provided adjacent cach standard
with two downwardly -divergent tubular
bosses 7", each being in alinement with one
of the bosses 4 of the bed, and headed ten-
sion-rods #* are extended through the hosses

corner-hosses 4 on the bed. A nut 7" on the
lower end of each brace % retains 1t 1n place,
and T have shown an elastic or cushion washer

% of rubber or other suitable materal, sur-

rounding each brace between the lower end
of the boss 4 and the retaining-nut 77, a flat
metal washer 7% being interposed hetween the

nut and cushion-washer. By means of the

70

55

{_')O

95

100

1085

110

11§




1o

e o - wesze1

ra

lateral braces the standards are fir |
proper upright position, the cushion-washers

J” yielding when a similar compression of the

cushions F~ is effected. _ - .
- The cross-girth F*has a central tubular and
split boss £, tightened by clamping-bolts 7
and supporting an elongated bearing-sleeve B
for the shaft C, said sleeve being preferably

babbitted and cored out at its upper end, Fig.
1, to form an oil-cup ¢. This lower bearing |
supports the shaft laterally and maintains it |

~ 1n proper vertical alinement, the shaft extend-

| 1'5-

20

ing a considerable distance below the bear-

Ing, as shown in Fig. 1, for a purpose to be de- |

scribed. A pulley C* is secured to the shaft
between its upper and lower bearings, Figs.

1 and 2, and driven by a belt (not shown) from
~any suitable source of power. The lower end

of the shaft is tapered at ¢® and threaded at
1ts extremity, and the hub ¢ of a disk-like oar-

~rier C°is forced upon the tapered part and

held in place by a nut 18, the latter after be-

~ Ing set up being locked by a key 19, driven.
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laterally into a hole in the shaft. At its up-
per end the hub ¢’ is reduced in diameter to
leave a shoulder ¢*, which supports an up-

turned cylindrical guard ¢, loosely surround-

ing the lower end of thebearing-sleeve E? and
preventing the material to be reduced from
impinging upon the sléeve when introduced
to the grinding-chamber through the inverted
conical hopper H, supported on the cross-girth
F* and concentric with the guard &. The lat-
ter is shown in Figs. 1 and 6 as passed through
the hub 4 of a circular disk 4%, held in verti-

cally-adjusted position on the guard by a set-

screw 20, Fig. 6, and by raising or lowering
this disk the annular clearance or feed throat
ot the hopper will be widened or narrowed.
By such adjustment I can prevent lumps of
material above a given size from passing
through the hopper-throat into the. ormding-
chamber. ' B '

A feed-duct 4’ is bolted to ‘the top of the
carrier C° and surrounds the hub ¢, the duct.

having a flared or bell mouth 2% shown as con-
centric with and surrounding the lower end
of the hopper H, an opening ¢* in the carrier,
Kig. 6, communicating with the duct 4’ so

~that the material from the hopper will be con-

veyed by the duct 4’ to this opening and thence -
3,

into the grinding-chamber. An extension /
of the duct extends below the carrier from the

opening ¢” and terminates near and above the

die, as shown in Fig. 6, it being manifest that

to throw the material outward and discharge

1t into the grinding-chamber in readiness to

. be acted upon by the crushing roll or rolls.

The foot of the feed-duct A’ rests upon the top

of the carrier within a slightly-raised rib 22,
- which latter is mainly concentric with the car--
rier-hub, but outwardly extended to surround

A * ’ I"U . . . 4 :
the opening ¢”, as shown in Fig. 5.

- The carrier C has suspended thereffomnéar

rmly held inl

ling 1s slightly flared and

the spindle relative to the spindle head or

its periphery one or more centrifugally-act-

ing crushing or pulverizing rolls R, one of

‘which is shown in vertical section in Fig. 1,

the roll having a central socket #%, closed atits

lower end and provided on its top with an elon-

1 gated bearing-hub#, the socket and hub being
preferably babbitted to receive the lower end
~of a roll-spindle T, the roll being rotatably

mounted thereupon. The spindle mnear its

lower end is provided with an annular en- 75

largement or collar #*, adjacent to the under
side of which the upper end of the hub 7 ex-

70

‘tends, and the roll is rotatably connected with

and retained upon the spindle by a coupling -

/', flanged at its lower end to rest upon the top
of the roll and secured thereto by bolts 26,
the coupling being shown ‘as-conical to em-
brace with a snug fit the correspondingly-

shaped exterior of the bearing-hub 7. . A

metallic sleeve # surrounds the spindle just

{ above and rests upon the annular enlargement
", the lower end of the sleeve having 4 lat-
eral annular flange, as shown in Kig. 1, which
is engaged by an internal shoulder # in the
In assembling the parts the sleeve .
¢ is first slid down upon the spindle from its -
upper end. - The coupling #is thenapplied also
from the upper end of the spindle, and the

coupling.

lower end of said spindle is inserted in the

‘bearing hub and socket of the roll, after which

the bolts 26 are set up to secure the coupling
rigidly to the roll.

a tube-like guard #', the upper end of which

is adjacent the lower end of the rocking or

pivoted sleeve-like spindle-head N. One of
the spindle-heads is shown in front elevation
in Fig. 7 and in top or plan view in Fig. 5.
The carrier is cut out to receive the spindle-
head, which is provided with a hub 2, the

‘opposite ends of which are laterally extended
| to fit between ears ¢, arranged in pairs and

in’ parallelism on the carrier, one pair of ears
for each spindle-head. - A pivot or fulerum-

pin 28 1s extended through the ears and
through the hub #* and rigidly held in place
by suitable nuts 80, (see Fig. 5,) so that the.
roll-spindle T, which is rigidly secured to the
spindle-head, can swing substantially radially -
| to the carrier.

Referring to Fig. 1, the
slightly-tapered upper end of the spindle is

inserted in a correspondingly-shaped hole in
the spindle-head and is held.in place by a hol-
low cap N*, screwed upon the threaded up-
| per extremity of the spindle, a set-screw 32
the revolving motion of the carrier will act |
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Atitsupper end the coup-
elongated to form
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serving to prevent any rotative movement of

e relative to the spindle head or cap.
An oil-duct 83 is formed in the spindle-receiv-

ing bore of the head and communicates with

the hollow cap to conduct oil from the latter

~down to the guard #* and thence to lubricate
the bearing hub and socket of the roll, into

which the lower end of the spindleisinserted.

| The top of each cap iscurved, the curve be-
Ing struck from the center of the pivot or

128

130




5

10

20

30

35

40

45

55

6o

635

<

fulerum pin 28, and has an elongated slot 34

therein (see Fig. 1) to receive a depending tu-

bular nipple 35, secured to and projecting be-
low a radial extension o/ of the main oil-res-
ervoir 0. 'This reservoir is shown as an. an-
nular casting having the under surface of the

radial extension o' curved to conform to the

topsoftheseveral caps N*. Thecapstformthe
main support for the oil-reservoir and any
relative angular movement between the caps
and the reservoir is prevented by the nipples
35. One or more lugs 36 (see Fig. 6) on the
reservoir cooperate with the bell-mouth 2°
to connect the reservoir therewith and to turn
in unison with it.  The reservoir has an an-
nular open top closed by a ring ¢°, adapted to
be dropped thereonto, and lubricating mate-
rial can be introduced from the reservoir
through a hole ¢ in the cover (see Fig. 1)
without removing the latter. |

It will be manifest that a very considerable
quantity of lubricant can be contained within

the reservoir and the hollow caps of the spin-

dle-heads and also in the guards #* at the tops
of the couplings. | ‘

As shown in Fig. 1, the oil-duct 33 1s
branched to communicate with the fulerum-

pin 28 to lubricate the latter within the hubs
of the spindle-head. |

The operation of the apparatus will be mani-

fest from the foregoing description and the

drawings, the rapid rotation ot the driving-
shaft C and carrier acting to throw the rolls
outward by or through centrifugal force to
cooperate with the die to crush or pulverize
the material introduced Inte the grinding-
chamber, the material when reduced to the
proper size being thrown out through the
screen S and discharged through the outlets
b* in the bed, as hereinbefore referred to.

" There 1s of course a great deal of dirt, grit,

and more or less finely divided material

thrown about the grinding-chamber, and to

protect the bearing of each roll I have devised
a tubular shield M", surrounding the spindle
and coupling between the carrier and the top

of the roll, the upper end of the shieid open

above the carrier and its open lower end be-
ing located closeto the top of theroll. With
this arrangement I have found that a strong
downdraft is introduced through the tubular
shield, so that the entrance of dirt or grit to
the roll-bearing 1s prevented. The tube-like
shield is shown in Kigs. 1, 5, and 6 as bolted
to the carrier and depending therefrom nearly
to the top of the roll, and in practice one of
these shields will be employed with each roll
and its suspending-spindle. The periphery
of the carrier is dropped down and laterally

extended, as at C*, and the inner portion of
each shield, behind the spindle, 1s elevated

above the main portion of the carrier, while
the outer part of the shield comes up close to
the extension C¥, as clearly shown in Fig. 1.

The screen S is secured at its lower end to
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an upward extension or curb 55, forming a
part of the holding-ring 1), and the upper end
of the screen is attached to a depending an-
nular flange 70 on a sectional cap MY, sus-
pended by hangers 73 from the cross-girth I,
and brackets 74 bolted to the inner sides of
the two standards . The capismade in sce-
tions for convenience in assembling, and the
two sections are bolted together, as shown 1n
Fie. 5, and a cylindrical top M™ is bolted to
the cap. The sectional cap and the cylindrical
top M™ inclose the upper portions of the ap-
paratus supported by the carrvier C°.  The top
M™ 1s also made sectional for convenience in
assembling, and in Fig. 5 both the sectional

cap and the top are broken out to show some

of the working parts beneath.

By protecting or shielding the bearings for
the erushing-rolls as herein provided the life
of such bearings is greatly extended and the
operation of the mill as a whole i1s enhanced.

The supporting - frame for the operating
parts of the mill is not restricted to the pre-
cise construction and arrangement of grind-
ing mechanism so long as the same 1s driven
by a centrally - supported upright driving-
shaft, and consequently my invention 1s not
restricted to any particular form of grinding
mechanism.
The carrier is provided with one or more
pnlows V, which are arranged to scrape or stir
up the material within the grinding-chamber,
the plows being suspended from upright rods
»*, extended through holes in the carrier
and held in place thereon by staple-bolts «.

1t is desirable to give the lower end of the
roll-spindle a slight lead or advance over its
upper end in order to cause the roll to tend
to rise as it travels upon the die, to thereby
secure a somewhat better grinding action and
also to prevent any possibility of the roll

drageging or lagging behind, and to eflect this

the spindle is set into the spindle-head at a
slicht angle to the longitudinal axis of the

head and not quite at right angles to the Tul-
crum-pin 28.

Referring to Fig. 7, it will be scen that the
main body N of the spindle-head is slightly
slkkewed with relation to the hubs #”, so that

the longitudinal axis of the spindle (repre-

sented by the line 80 80 in said figure) is
slightly inclined to the vertical, the axial Iine
of the spindle therefore not being at right
angles to the hore of the hubs.

Having fully described my invention, what,
1 claim as new, and desire to secure by Letters
Patent, 1s—

1. In a crushing-mill, a metallic bed, a com-
posite frame thereon comprising upright thn-
ber standards supported at their lower ends

on the bed, a metallic eross-head interposed
between the upper ends of the standards and

provided with cheek-pieces to receive the lat-
ter, an intermediate cross-girth forming an
inteoral part of the cross-head, bolts rigidly
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10 ., .
© connections adjacent each standard, and lat-

‘connecting the standards and cross-head, and

lateral tension-braces diverging from oppo-
site sides of the standards and attached at |
their lower ends to the bed, the upper endsof |
‘sald braces being.attached to- the cross-head.
2. In a crushing-mill, a bed, an.upright A- |
~ shaped frame thereon comprising oppositein-

clined compression-standards, and rigidly-at-
tached transverse connections, a pair of down-
wardly -divergent bosses integral with said

- eral, divergent pairs of tension - braces ex-

- of the standards to the bed and attached there-

15 to ab their lower ends. and

20

25

at tl , means to regulate
the tension on said braces. s
3. In a crushing-mill, a bed, a frame there-
on comprising upright, converging standards,
an upper and an intermediate cross-girth rig-
1dly connecting them, elastic cushions inter-
posed between the feet of the standards and

the bed, lateral, divergent tension-braces ex-

tended from opposite sides of the standards
to the bed, and elastic
the latter and the braces. = S

4. In a crushing-mill, a bed having frame-

- sockets, an upright frame comprising upright,

30

35

.. 40

~and

48

55

tending to the bed,

- 1n the bed, a cushion . _
bed and each’shoe, lateral tension-braces di- |

inclined standards and rigid cross connections
between them, elastic cushions interposed be-

tween the feet of the standards and the sock-

ets of the bed, lateral tension-braces oppo-

sitely diverging from sald standards and ex-
and cushion .connections

between the latter and said braces. |

5. In a crushing-mill, a bed, a frame there-
on Including upright standards rigidly con-
nected at their upper .
of the standards, having lugs to enter “holes
interposed between the

verging from opposite sides of each standard

6. In a centrifugal roller-mill, a grinding-
chamber containing an annular die, an over-

head revoluble carrier, one or more crushing-
~rolls, a spindle operatively connected with
each roll and fulerumed on the carrier to
' 8Swing in a

plane radial thereto, and a tubu-

lar shield attached to the carrier and sur-

‘rounding each*roll-spindle. the lower end of |
“a shield opening into the grinding-chamber |
‘and its upper end opening above the carrier. |
roller-mill, a grinding-

7. In a centrifugal _ _
chamber containing an annular die, a revolu-

- ble disk-like, overhead carrier, one or more

crushing-rolls, a spindle for and on which

-each roll is rotatably mounted, a head secured

- to the upper end of each spindle and having

6o

65

lateral journals,

to each roll and surrounding its spindle up to

‘the head thereof, and a tubular shield attached
and extending through the carrier and sur- |

to

tended through said bosses from opposite sides

1ty of crushing-rolls,

connections between -

ends, shoes for the feet

extended to the bed, and cushioned con- |
nections between the latter and the braces.

ils, bearings for the latter on the _
carrier, arranged to permit radial swinging !
of a roll-spindle, an upturned guard secured

;e '
ad Y
| | 5

‘rounding each guard, the upper end of ‘the

shield opening above the carrier and its lower

end opening into the grinding-chamber.
8. In a centrifugal roller-mill, a grinding-

chamber containing an annular die, an’ up-
right; central driving-shaft. a disk-like car-

rier secured thereto above the ormding-cham-

ber and having a plurality of openings, an

open-ended tubular shield depending through
each opening, g plurality of crushing-rolls, a
spindle for and upon which each roll is Tota-

tably mounted, the roll having a long,; at-

75

tached bearing for its spindle, and a head rig-

1dly connected with the upper end of each
spindle and mounted on the carrier to swing
1n a plane radial thereto. ‘ D

J. In a centrifugal roller-mill, a grindinge-

chamber containing

an annular die, a plural-
which-each roll is rotatably mounted, the roll
having an elc bes _
guard surrounding the spindle, a sleeve-like

a spindle for and upon

elongated upturned” bearing and

| 80

head rigidly connected with the upper end of -

each spindle and fulerumed on the carrier,
an oil-duct in the head, a cap closing the

“duct, an oil-reservoir in continuous commu-

overal heads, and a tubu-

shield surrounding each spin-
at its upper end

| opening above the carvier. - | |

nication with the several
lar, open-ended s
dle-bearing and guard and

10. In a crushing-mill,'a revoluble carrier,

a spindle-head fulerumed thereon to swing in
‘a_plane radial to the carrier, a depending
1 spindle secured to the head and having an an-
‘nular flange thereon near 1ts lower end, a
crushing-roll having

a socket to rotatably re-

celve the spindle below said flange, and a

coupling to connect the spindle and roll and
permit rotation of the latter, the flange retain-

Ing the coupling on the spindle.

00
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11. Inacrushing-mill, arevolublecarrier,

a depending roll-spindle 'fulcrumed thereon -

‘toswing in a radial plane, a ¢rushing-roll hay-

| Ing a central socket and an elongated hub to
LIO

rotatably receive the lower end of the Spin-

dle, an annular flange on the latter to take

coupling and roll in position on the spindle.
12. Inacrushing-mill, a revoluble carrier,

and rotatably connecting

‘up end thrust of the roll-hub, and a tubular

coupling rigidly secured to‘the roll and sur-
‘rounding its hub and the shaft above it, said
~coupling having an internal shoulder above
~and to codperate with the flange to retain the

115

~a non-rotative, radially-swinging roll-spindle
| suspended therefrom, a crushing-roll having
1 a central socket closed at its lower end, to
loosely receive the lower end of the spindle, .
and a coupling surrounding the shaft adjacent
the top of the roll
-the latter with the spindle. o
18. In a crushing-mill, a revoluble carrier, -
“a non-rotative, radially-swinging roll-spindle
~suspended therefrom, a crushing-roll having

‘a central socket and an elongated, upturned
“bearing-hub, to loosely receive the lower end
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of the spindle, and a tubular coupling sur-
rounding theshaft and bearing-hub, the coup-
line being rotatably connected with the spin-
dle and rigidly attached to the roll.

14. In a crushing-mill, a revoluble carrier,
a non-rotative, radially-swinging roll-spindle
suspended therefrom, a centrally - socketed

“cerushine-roll having an upturned, elongated

bearing-hub concentric with the socket, to re-
celve with the latter the lower portion of the
spindle and permit rotation of the roll there-
upon, a coupling to connect the roll and spin-
dle, and means to lubricate the spindle within
the hub and socket. |

15. In a crushing-mill, a revoluble carrier,
a non-rotative, radially-swinging roll-spindle
suspended therefrom, a centrally - socketed
crushing-roll having an upturned, elongated
bearing-hub concentric with the socket, to re-
ceive with the latter the lower portion of the
spindle, and permit rotation of the roll there-
upon, a coupling to connect the roll and spin-
dle. means to lubricate the spindle within the
hub and socket, and a tubular shield surround-
ing the coupling and having 1ts open upper
end above the carrier, its open lower end ter-
minating above the top of the roll.

16. In a crushing-mill, a revoluble carrier,
a radiallv-swinging spindle fulerumed on and
suspended from the carrier, a rotatable crush-
ing-roll having an elongated bearing to receive
the lower end of the spindle, a coupling rig-
idly secured to the roll and rotatably con-
nected with the spindle, said coupling having
a tubular, upturned guard surrounding the
shaft, and means to introduce lubricant within
the guard.

17. In a crushing-mill, a revoluble carrier,
an upturned spindle-head fulerumed thereon
and having a chambered cap, a communicat-
ing oil-duct in the head, a depending spindle
rigidly secured in the head and adapted to
swing therewith radially to the carrier, a
crushing-roll rotatably mounted on the lower
end of the spindle, a guard surrounding the
latter between the roll and the spindle-head,
and an oil-reservoir in constant communica-
tion with the chambered cap of the latter.

18. Inacrushing-mill,aninclosed grinding-
chamber containing an annular die, a plural-
ity of centrifugally-acting crushing-rolls co-
operating therewith, a revoluble disk-like car-
rier in the top of the chamber, spindles sus-
pended from the carrier and on which the rolls
are mounted, and a tubular, open-ended shield
surrounding each spindle and extending from
above the roll to the carrier and opening above
the same. | | |

19. In a crushing-mill, a revoluble carrier,
a plurality of spindle-heads fulerumed thereon
and each provided with a depending, radially-
movable spindle, a hollow cap on each head,
crushing-rolls each provided with a bearing
to receive the lower end of a spindle, means

¢ onnect the spindles and rolls while per-
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mitting rotation of the latter, an annular oil-
reservolr in slidine contact with the several
hollow caps and in constant communication
therewith, and means to convey lubricant
from cach cap to the bearing of its correspond-
ine crushing-roll.

20. In a crushing-mill, a revoluble carrier,
a spindle-head mounted thercon to swing ra-
dially thercto, a depending spindle secured
to the head and having an annular enlarge-
ment near its lower end, a crushing-roll hav-
ing a bearing to receive the spindle helow
said enlargement, and a coupling rigidly se-
cured to the roll and in rotative retaming en-
cagement with the spindle above said enlarge-
ment.

91. In a crushing-mill, a vertical roll-driv-
ing shaft, a concentric inverted conical feed
hopper or chute, and a disk within it, mounted
on and concentric with said shaft and vert-
cally adjustable thercon, the annular feeds-
opening between the edge of the disk and the
hopper-wall being varied in width by vertical
adjustment of the disk.

99. Ina crushine-mill, a grinding-chamber,
a vertical roll-driving shaft therein, an -
verted conical feed-hopper, coneentrie with
the shaft and opening into said chamber, and
adjustable means rotatable with the shaft to
vary the area of the annular throat of the
hopper.:

93. In a crushing-mill, a vertical roll-driv-
ing shaft, a concentric inverted conical feed

hopper or chute, having an annular feed-throat

surrounding said shaft, and means to vary the
area of said throat.

94.. Inacrushing-mill, a grinding-chamber,
a vertical roll-driving shaft therein, a feed-
duct carried by the shaft and opening at 1(s
lower end into the grinding-chamber near 1ts
side wall, said duct having a bell-mouth en-
circling the shaft, a fixedly-mounted, inverted
conical hopper surrounding the shaft and ex-
tended into the bell-mouth, to discharge na-

terial thereinto, and means to vary the area

of the annular feed-throat of the hopper.

25. In a crushing-mill, a vertical roll-driv-
ing shaft, a concentric inverted conical feed
hopper or chute, and a disk within the hopper
and mounted on the shaft, to leave an annular
teed-throat between the edge of the dislk anc
the surrounding wall of the hopper, vertica
movement of one relatively to the other vary-
ing the area of the feed-throat.

96. Inacrushine-mill, an annulardie, arev-

oluble carrier, a roll-spindle suspended there-

from, and a centrifugally-acting crushing-rol]
mounted on the lower end of the spindle, the
spindle being mounted on the carrier with its
lower end permanently set ahead in the di-
rection of rotation of the carrier, whereby in
operation the roll has a tendency to rise when
nressing against the die.

97. In a crushine-mill, an annular die, an

upright reveluble driving-shaft, a carrier se-
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cured theretb;'a-roll-spindle éusDended from |
and pivotally connected with the carrier to
- swing outwardly by centrifugal force, and a

o crushing-roll rotatably mounted on the lower

end of the spindle, the longitudinal axis of

- the latter being slightly and permanently in-

10

clined in a non-radial plane to 1mpart to the |

roll a rising tendency when pressing against
and traveling over the die. -
~ 28. In a crushing-mill, a bed having an up-
turned annular wall, an annular die within it
and having a conical periphery, a holding-

- ring internally conforming thereto and sur-

15

rounding the die in engagement therewith,

downwardly - acting wedges interposed be-

tween sald ring and the bed-wall, and means.

to retain the wedges in position.
29. In a crushing-mill, a bed provided with

~a pan and having a surrounding annular wall,

20

- on the pan and having a ¢
- holding-ring Internally conforming to and in-
- engagement with the conical surface of the

35

to retain the latter and the dje

constituting a grinding-chamber, an annular

die within said chamber, vertically supported
conical periphery, a

die, and adjustable wedges “interposed be-
tween the annular wall and the holding-ring,
. In position.

30. In a crushing-mill, a bed having an an-
nular, upturned wall, a pan concentric with
and below it, an annular die vertically sup-
ported on the pan

Ing to and in engagement with the conical
surface of the die, wedges interposed between

the holding-ring and the bed-wall, and "ad-

justable means to

retain the wedges in posi-
tlon.

‘tended upward through

_ and having a conical pe- |
riphery, a holding-ring internally conform-

31. In a crushing-mill, a grinding-chamber

having an annular side wall, an annular die _

therein having a conical periphery, a holding-
ring surrounding and- internally conforming
to the conical surface of the die, and a series

~ofremovable, downholding-wedges interposed

between the exterior of said ring and the side
wall of the grinding-chamber, the holding-
ring having ah upturped screen-supporting
flange. Q L - -

52. In acrushing-mill, a grinding-chamber

having an annular side wall, an annular die
therein having a conical periphery, a holding-

ring surrounding and internally conforming
- conical surface of the die, a' series of

40

45

wedges interposed between the exterior of |

sald ring and the side wall of the chamber,
upturned- bolts detachably anchored in the
chamber at the foot of 1ts side wall and ex-
the wedges, and re-

taining -nuts on the projecting ends of the

‘bolts, to hold the wedges securely in position.

33. In a crushing-mill, a bed having an up-

turned annular wall, an annular die within it

and having a conical periphery, a holding-
ring internally conforming thereto, and hay-
Ing also a conical periphery, and surrounding

the die in engagement therewith, downwardly-

acting wedges interposed between said ring

and the bed-wall, and feans to retain the
wedges in position. o -
Intestimony whereof I have signed myname

‘o this specification in the presence of two sub-
scribing witnesses. '

_ " E. C. GRIFFIN.
Witnesses: o

JOHN C. EDWARDS,
- Evity C. Hopgxs.
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