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EDWARD H. HURRY, OF BETHLEHEM, PENNSYLVANIA.
| o - PULVERIZING~MILL. R . |

‘No.814,961.

- S_ﬁe cification of L_ett@ra Patent.
 Appligation fled December 13, 1898, Serial No, 699,182, =

' Tb'hdZE. whom it'_ma,y concern:
~ Beit known that I, Epwarp H. HURrRY, a

subject of the Queen of Great
ing at Bethlehem, county of “Northampton, |
¢ State of Pennsylvania,

- ing or Pulverizing Mills, of which the follow-

| o

_ ‘have Invente
tain new and useful Improvements in Grind-

ing 1s a specification, | _
The invention relates to that class of mills

"in’ which one or more rolls capable of radial
movement relative to the center of the ma- |
chine revolve upon their axes and about the.
 axis of and in contact with the ihrer surface

_of a grinding-ring. - Its object is to increase

s

. 20

- sometimes at an angle to a vertical line. In

~ some cases the Bower applied to the machine

- ITevVo

30

35

' the following description, are applicable to

_-bodiment of my invention which experience

Obviously, however, those skilled in the art |

‘45 may readily vary the construction ‘without"

the efficiéncy of such mills; improve and

- simplify their construction;. reduce wear,

make the working parts more accessible for

reEa,i-ir or replacement, to provide for proper
la

eral class the axes-of the revolving rolls are

revolves the roll and shaft-about the axis o
the. %"_rinding—ring, and the roll is caused . to

ve, upon its:own axis by frictional con-
tact with the ring, while in other cases the
apglied power revolves the roll about its axis
an

the orbital travel .of the.roll, or that,

about the axis of the ring,is produced by fric-

tional contact between the ring and roll. In

some mills the rolls revolve upon their shafts,
while in others their shafts revolve, and gen-
erally, the rolls are so hung, supported, or

“carried that when in operation they are 1m-

selled against the ring by centrifugal force.
y improvements, as will be obvious from
the various styles of this general class of
grinding-toills. -~ . .. . .

" 'The accompanying drawings show an em-

has demonstrated tobe practical and efficient.

departing
tion. T o _
The following detailed description 1s spe-
cifically addressed to the construction illus-

om the principles of my inven-

~ 'ing the scope of -the invention or confining
~the form in . which it may be embodied..  :

5%

“trglsection; Fig. 2,8

~ “In the drawings, Figure 1 is a vertical cen-
plan view, partly broken-| fo 5 . -
away at one side; Fig. 3, a detail vertical sec- | a removable cover F’ and provided with a

Bl‘it&ill, I'GSid;- |

' Cer-"

Jubrieation, and to prevent the access of dust
or grit to the bearings. In mills of this gen-

otherwise. The interior face of the grinding-

trated and words of reference or description
'of parts therein are not to be taken as hmit- |

tion at right angles to the section of Flg 1,

_Pa_.t;eﬁ'téd_ Mg.rchj.IS, 1906. -

showing the upper end of the roll-shaft and -
the pivoted head in which it 1s mounted;

‘Fig. 4, a vertical section through a machine

of modified construction; Fig. 5, a detail ver-

7, a sectional view illustrating a construction
in which the grinding-roll 1s positively re-
volved about its axis by the power applied to
the machine; and Fig. 8 is a detail sectional

| view fi,trilg]ht angles to the section of Fig. 7,
> the upper end of the roll-shaft and
‘the parts connected therewith. =~ =

showing t

" The chute.or.receptacle A atthe bottom of

the machine for the reception of the reduced -
material 1s mounted upon any suitable base. .

O6¢

‘tical section on the same plane as Fig: 1 -
through a roll and the parts carrying or sup-.

‘porting it, showing a modified construction;
| Fig. ‘6, a detail view of a modified way of
mounting or suspending. the roll-shaft; Fig. -

oc

L

75

Over the receptacle and secured thereto in -
any suitable way i1s a heavy ring B, that sup-

ports or has made in one piece with it a pan

| C, which forms the chamber to hold the ma-
terial to be reduced. - The ring - is formed

80

with two external horizontal flanges extend-

ing from 1its upper and lower ‘edges- and
which may be connécted by strengthening

webs or braces, which webs appear in Fig. 4

square in plan and may be secured to the

base by bolts B:. Around the inner circum-

ference of the ringis arranged a grinding-ring

D, seated upon an offset or shoulder in the
ring B and held by one or more bolts d or

ring is an upwardly-flaring one—thatis tosay,

‘the diameter of its opening at its lower edge

is less than the diameter at the upper edge.
Upon and concentric with the ring B and

- 9¢

95

secured thereto by bolts b is seated a cylin-

» ]

drical casing I, that may be of cast-iron and

have outwardly-extending flanges at top and

bottom connected by vertical webs e. An
inwardly - projecting flange E’is formed at

‘the bottom of the casing, restsupon the ring

100

B, and has therein apertures ¢/, that coincide

with aperturés b’ in the ring opening into the

chute or receptacle A. Near the upper end .

of the casing 18 another inwardly-projecting

flange E?. The two flanges K’ E* have on

their inner faces shoulders that form seats
for-bands E? E4, suitably secured therein and
to which are attached the screen or wire-cloth
of suitable mesh. At one side the casing is

105

"110.

formed with an enlarged opening closed by
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hopper or feed-inlet F2. The sides of this
opening In the casing are formed with verti-

cal Inwardly-extending plates F2, against or

at which the ends of the bands E® E¢ and the
netting terminate. Material to be operated
upon delivered to the hopper F? will there-
fore pass inside the netting and into tne pan
C. Above the casing is an arched or bell-

shaped spider-frame G, the ends of whose
arms are flanged and bolted to the upper

flange of the casing. The space within the
spider-arms forms a chamber in which a belt-
pulley H works. The spider is formed with

a hub G’, in which a vertical pendent shaft

G?, Fig. 1, is mounted, being -supported by a
split ring or plate g, engaging an annular
groove m the upper end of the shaft. The

. hub may be radially slotted, as shown in Fig.

20

25

shaft, and a packing-washer

2, and pinching-bolts employed to contract

the hub to cause it to firmly clamp the shafy.

The pulley runs on this shaft and is sup-

ported by a collar ¢?, fitted to the lower end
of the shaft. On the bottom of the pulley is
bolted a closed cap ¢, covering the end of the
g* 18 1interposed
between the upper end of the pulley-hub and
the hub of the spider. An annular oil-cham-

ber ¢° is formed within the pulley-hub near

30

1ts upper end and has one or more passages

extending to the upper face ot the hub. The

~ washer ¢* and the entire bearing ot the pulley

may therefore be kept supplied with oil, while

- there 18 no opportunity for dust or grit to en-

35

_40

45

“ter the bearing.

r.  The bottom H’ of the pul-
ley may be sohid except as hereinafter men-
tioned and at its lower edge has a down-

“wardly-projecting flange A/, that runs in an

annular gutter or trough formed in a flange
at the upper edge of the casing E. The
trough may be filled with oil or suitable liq-

uid, and 1t and the flange A’ should be of suit--

able depth. In this way the escape of dust
or grit between the edges of the casing and
pulley 1s prevented.

The pulley H has two parallel webs H? H?,

extending from its hub to its rim, forming a

chamber communicating with the interior of

~ the casing through an opening in the under

.50

55

face or side of the pulley. A pendent block

or head I has trunnions 4, Fig. 3, turning in |

pullow-blocks or bearings in or on the upper
edges of the webs H? and also on each side
at one or more points below the trunnions
(two being shown) sockets for the reception
of cheek pieces or strips ¢’ of suitable metal,

- that work against corresponding cheek pieces

60

05

or strips %, secured in sockets in the sides of
the webs H? to reduce friction and torsional
strain on the trunnions 7. Set-screws 4® are
provided to adjust the strips 12. The head
or block I 18 bored out to receive the end of a
shaft K, which is supported therein by a nut
K’ on its end. The shaft extends down into
the grinding-chamber and carries at its end
the grinding-roll Li, mounted to move longi-

|

‘the pan
some kind M, against which the shoe or cast-

814,961

tudinally on the shait. This roll has a
bushed hub-l, formed integrally with the

- body of the roll and closed at its lower end,

where 1t 1s provided with a bearing washer or
disk I to take the friction of the thrust
against the end of the shaft, and also a sep-
arately-formed grinding rim 1/, held in place
on the body of the roll by a shoe or casting

12 apphed atthe bottom of the roll—bodIy and
| secured by bolts, as snown. A sleeve

13, at-
tached to a collar L4, bolted to the open -end
of the roll-hub, surrounds.the shaft and ex-
tends up into the chamber within the pulley
in which the shaft is mounted, where its end

| 1s closed by a disk /?, through which the shaft

70

75

80

passes, suitable packing being employed, ir .

necessary, to guard against the admission of
dust or grit to the roll-bearing. This sleeve
may be provided with an oil-cup , so that
the bearing may be flushed with oil. - When
the mill 1s not 1n operation, the roll will slip

‘down on the shaft, but should not descend

so far as to pass out of engagement or con-
tact with the grinding-ring. I prefer, there-
fore, to place centrally on the bottom of
an annular track or support of

ing on the bottom of the roll bears. In the
construction illustrated the roller - shaft is
vertical when the machine is in operation
and the periphery of the roll is tapered to
correspond with and conform to the angle of
flare of the grinding-ring. - As is apparent,
the suspended shaft 1s hung so that it and the

roll can: swing radially with reference to the
‘axial line of the machine toward and from

the grinding-ring. When power is applied
and the pulley H rotated, the roll is of course
rotated Eodily around the axis of the %rind—-
ing-ring and the centrifugal force developed
tends to carry the roll away from such axis
and against the grinding-ring. The friction
of the roll against the ring due to this orbital

1ts axis, and the forces exerted and reaction
between the flaring face of the grinding-ring

and tapered roll cause the roll to rise on its

shaft into the position shown in Fig. 1. As
stated, the material to be acted upon,intro-
duced at F?, descends into the pan, while the
reduced material resulting from the grinding
operation passes through the screen F into

Qo

95

100

105

‘movement induces the roll to revolve about

ITO

11§

the chamber or space between the screen and

casing and passes thence through the aper-
tures ¢’ b" into the receptacle A. The shoe
on the bottom of the roll acts as a stirrer; but
any other usual or ordinary device for stir-
ring the contents of the pan may be em-

ployed. Forinstance,in Fig. 4 I have shown
‘a shaft O de]fending from the pulley and car-

rying at its lower end a stirrer O’ of a char-
acter well known 1n this-class of machines.
As has been pointed out, the bearing of the

120

125

roll upon its shaft and the bearings of the

driving - pulley are completely protected

13C



. 6o
- " roll, thus reducing friction and incidentally
- 1[:];ﬂying the weight so ‘carried to reinorce

against the admission of dust or grit, and the | the weight of the roll-shaft which may pass
- only passage through which dust might pass
(the fg 1 | _ .
covered) is the opening in the bottom of the -

5

10
- walls of the chamber on all sides except that

20

~ casting on its bottom résts upon the annular |
track on the bottom of the pan, the shaft-head |

- si4e6l . - @

2ed-hopper F? being of course normally

pulley communicating with the chamber

therein, in which the pivoted head or block 1,
supporfing the roll-shaft, is mounted. . To |

guard against the entrance of dust into this

chamber, a vane or inclined hood N :is'pla,GEd'

over it, Figs. 1 and 3, and closed against the

facing the direction of rotation. ‘When the

pulley is rotated, a draft of air is mduced
* which passés down through the chamber in
the pulley and into the interior of the casing
and thence out into the receptacle A. To as-

sist this action, I place upon the sleeve L? and
within the opening in the under face of the

Eulley one or more inclined blades or vanes
D

As the operation of the mill ceases the
roll will descend by gravity.until the shoe or

I being then swung inwardly, the shaft cor-
respondingly deflected toward the axis of the

into contact with the horizontal web of the

pulley. In the operation of the mill when

the forces which tend to sustain the roll in its

‘upper position aredecreased—as, forinstance,
by the roll striking a hard lump of material
and rebounding therefrom—there will be, a

tendency for the roll to descend; but«in the -
further operation of the mill it would rise

again to.1its normal codperative relation to

the grinding-ring. It is believed that the
~mill so operatesand that thereare advantages

incident to such operation resulting in more

perfect’ grinding or pulverizing of the ma- -

+
F

terial. In the construction of Fig. 1 the re-

sistance of the shaft and- driver to the up-

75 .

8o

“ward thrust of the roll constitutes a means

- machine, and the roll still in contact with the

30

35

40
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50

grinding-ring and resting against it- by force
of gravity. Then the wei ht of the roll and
the parts rigidly connected therewith 1s car-

When the pulley is revolved, the roll rises, as
already stated, into proper and efficient co-

and the strain of its tendency to further rise

ried by the bed - plate through the pan C. |

is then exerted against the end of its shaft.
This upward strain on. the shaft substan-
tially, approximately, or beneficially neutral-

izes the greater weight on the side of the pul-

ley supporting the shaft, and thus reduces the

total weight then carried by the' pulley and
where but one roll is employed correspond-
ingly eliminates the unequal lateralstrain on
the pulley-bearing that would otherwise exist
because of the unsymmetrical disposition of
the weight about its axis. The forces ex-
erted to lift the roll may be varied by chang-
ing the flare of the '_ndinf-ring and the cor-
responding taper of the roll, the general rule
being that the greater the angle of flare of the

ring the greater the tendency for the roll to

rise. When the mill is in’operation and the

- roll rises under the influence of the centrifu-

55

thegrindingring androll and, incidentally, be-

cause of the pressure against the periphery of
the roll of the material being ground, the roll

. will carry the weight of its shaft and in the

05

construction Fig. 1 the weight of the driver.

gal force developed and the reaction between

The weight of all of the revolving parts will

be sustairied by the step-bearing !’ in: the

a
t I 3
The 3ame is true in part of the construction
shown in Figs. 7 and 8, where the roll carries

~ operative position with the grinding - ey

e pressure of the roll against the track.

forlimiting the upward movement of the roll,

whereas the downward movement of the roll

is arrested by the pan or by an appropriate
stolp,-*as M.
n mills of this type, but having a cylin-

drical roll and die, the centrifugal force of the : =

roll-sleeve acting horizontally outward and
at a point considerably above the die tends
to tilt the roll and sleeve in such a manner

9o

“that if unresisted the top of the sleeve would
‘move outwardly, the roll itself rocking at =

the point of contact of its periphery with the

die when the outward sleeve-thrust exceeds

the holding-down thrust of the roll, both act-.
ing on given arms. This tendency is resisted

‘by the --roll—sh&ft, -which iS'-; revented from B

“tilting in, the direction déscribed by reason of
‘its trunnmion attachment to the driving-head.

The restraining influence of the roll-shaft is,
however, exercised through the rolljournal,

100

and in practice this is found to produce very

rapid wear of that journal. My organization,
however, permits. this source of wear to be
entirely removed. The tendency of the top

IO

of the sleeve to.move outward is balanced

without the force ne'cessarls? to do So being

IjOilel&l._. ' VV hen S
110

transmitted through the rol hes
the mill is 1n operation, the reaction of the
outwardly-flaring die on the downwardly=ta-

ering roll acts on the latter normally to the

line of contact of these two parts——that is to =
-say, in a direction inclined upwardly from

the horizontal. The vertical- component of

115

this reaction overcomes the combined weight

‘of the'roll and its sleeve; but as this weight
acts downwardly along the axis of the roll,

whereas the above vertical component acts
upwardly at the periphery of the roll, where

ment is impressed upon the roll and sleeve,

[20

| it is in. contact with the die, a turning mo-

which turning moment isin a direction oppo-

site to the turning moment produced by the

centrifugal force of the roll-sleeve acting
‘above the top plane of the die-ring. By

125

properly proportioning the several parts and

the speed of operatioh of the machine the ob-

jectionable thrust of the toll-sleeve against ==

| 1ts shaft mmy be entirely eliminated and the

130 a



resultant of the céntﬁfugal-force of the 'Sle_e#:e. |
and the weight of sleeve and roll combined

4

“delivered directly to the roll-track, together

10

with the direct outward thrust due to the

centrifugal force of the taper portion of the
roll-body. A further advantage of the con-
struction is that a crushing pressure is pro-
duced between the roll and the die materially
in excess of the centrifugal force of the roll.

When the machine is in operation, the roll

tends to move outwardly and upwardly along
the flaring face of the die. This tendency 1s

_resisted by the trunnion-pin, which cannot

move upward, the result Ei_l}tg that the roll
and its shaft act as a wedge pushed between

the trunnion-pin and the die, with the effect

stated.

- " In Fig. 4 the construction is the same as

20

30
35
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45
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7 on the end of t _
 construction of the mill 1s or may be such as

that already described, except the shaft G

extends through the grinding-chamber and

has a bearing or seat 1 on the bottom of the
panC. The upper end of the shaft is clamped
in the slotted hub of the spider-frame by
pinching-bolts 2, and the pu F

by a spTit collar 3, applied to the shaft.

In

this construction the bearing of the pulley is

protected from dust and grit by an oil or fluid
seal. A flanged ring 4, surrounding the col-
lar and shaft, is bolted to the under side of

the pulley and has formed at its lower edge

two downwardly-extending parallel annular
flanges 3 5. A ring 6, formed with an annu-
lar trough or gutter, is secured to the:shaft,
and 1n t%le trough, which may be filled with
oil, the inner flange 5 runs. - :
Some features of my invention may of
course be used without the others.: Thus in

Fig. 5 I have illustrated an ordinary’ con-

- gtruction of roll and grinding-track wherein

the grinding-faces of these'parts are vertical.
Here the roll 1s supgérted by an enlargement

e shaft. Otherwise the

T have above described.
In Fig. 6 the roll-shaft is slotted at its up-

per end. A bolt 8, suitably mounted or se-

cured in the pulley or driver, may pass
through the slot.
roll may be mounted on the shaft, as in ¥ig.
5, or otherwise, so as to have no longitudinal
motion thereon, and the roll in rising lhifts the
shaft with it. - The pin or bolt 8 may be so
related to the slot that when the roll and
shaft are in their lower position the end of
the slot will not come against the bolt, and
the weight of the shaft or roll may be carried

- by the track or support in the pan, as already

described. Similarly when the roll is in 1ts
highest position when the machine 1s Tunning

at full speed the opposite end of the slot may
not come against the bolt. Such bolt, there-

fore, need not bear the weight of the shaft

and roll nor receive its upward thrust, but
may serve merely as a guide. -

65 - But oneroll has been illustrated. The use |

ey is supported |

duce a current o

' position.

In such a construction the.

814,681

of a plurality of rolls is, however, common,
and Fmay of course use more than one roll
without other change in construction or oth-
erwise affecting the operation of the mull.
Fig. 7 shows a construction wherein the
roll is driven positively about its axis. My

invention is also applicable to machines of

this general type irrespective of the special
details shown.” In the form illustrated the
driving-pulley H, revolving upon the shaft
(2, is closed at the bottom by a separately-
formed disk 10, free to revolve upon the shatt
independently of the puliey.
keyed to the hub of the pulley within its rim,
meshes with a pinion 12, keyed to the upper
end of the roll-shaft which has 1ts bearin%,
and may slide endwise in a sleeve 13, capable

- of rocking upon the horizontal bearings 14 14,

carried in lugs 15, rising from the disk 10, clos-
ing the lower face of the pulley. Otherwise
the construction may be the same as shown

in Fig. 1. In Fig. 7.the vane or hood N 1s

dispensed with; but the vanes 1.° are re-

tained and are placed upon the shaft within
the opening in the disk 10, through which 1t
passes. When the machine is in operation,
these vanes tend to draw air through the
joint between the pulley and the disk and 1n-

air downwardly through
the opening in the disk. In the drawings the

roll and its shaft are indicated as in active
The pulley as it rotates revolves
the shaft, and the roll thereon being in con-
tact with the grinding-ring an orbital motion
about the ring is induced, which 1s assisted
more or less by the frictional contact be-
tween the hub and rim of the pulley and the
hub and flange of the disk 10. When the ma-
chine is idle, the roll may descend and rest
upon a track or support in the pan C, as al-

| ready described. The width and depth of

the teeth of the gear 11 and pinion 12 are

such as to permit this vertical and incidental
| anoular movement of the shaft.

n the mill illustrated as embodying this

invention the roll-shaft is mounted directly

in the driver between its hub and periphery,
to which the driving power 1s directly ap-
plied, and thus no power 1s transmitted
through keyed connections, which are very
liable to work loose when subjected to the vi-
bration caused by the grinding operation.
Experience has shown this to be an efficient
ancf advantageous way of applying the driv-
ing power to the roll-shaft, as in these ma-
chines the revolving parts are of consider-
able weight and speed of rotation 1s high.

I claim as my invention—

1. A centrifugal grinding-mill, comprising

the combination of a horizontally-arranged

erinding-ring having an upwardly and out-
wardly flaring grinding-face, a downwardly-
extending roll-shaft, a driver above the ring
with which the roll-shaft 1s connected, and a

roll with a downwardly-tapering periphery,

10

75

A gear 11,

30
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_connected with the '_rollfsiiaft .a;i_:ld tlra.#eli‘ﬁg

around the ring. .

- 2. In a centrifugal "'nding-:mﬂl, the com-
bination of a pan for the reception of the ma-

‘terial to be pulverized, a horizontally - ar-

ranged grinding-ring having an upwardly.

- and outwardly flaring grinding-face, a down-

10

i

- having a downwsrdly-tapering periphery and
20

: 'tati_ng grinding-roll with a downwardly-ta-

wardly - extending radially - movable roll-
shaft, a driver above the ring with which the
roll-shaft is connected, and a roll with a

downwardly-tapering periphery, connected
‘with the roll-shaft and tr&veling? around the

ring clear of the bottom of the pan. o

‘3. In a centrifugal grindin |
bination with an upwardly-flaring grinding-
ring, of a downwardly-projecting, radially-

‘movable roll-shaft, a driver above the rin

with which the roll-shaft is connected, a roll
mounted revolubly on the roll-shaft, and an
upﬁvardljr-extending sleeve attached to the
roil. | | |

4. Tn acenirifugal grinding-milla horizon-
' ) TING

tally-arranged grinding - ring having an up-
wardly and outwardly flaring face, and a ro-

~ pering periphery traveling around the ring,

30

~ roll’a tendency to rise relatively to the ring,

whereby the reaction betweén the ring and
roll and the centrifugal force developed,
when the mill is in operation; impart to the

~ in eombination with a driver located above.

35

40

the ring, a downwardly-extending shaft con-

- nected with the driver and free to swing ra-

dially and traveling bodily around the axis of
the ring, and a connection between the roll
and shaft which permits the roll to drop,

when the mill is not in operation, out of nor-

mal operative relation to the ring and which
limits the upward movement of the roll.- .
5. In a centrifugal grinding-mill, the com-

‘bination of a horizontally-arranged grinding-

ring having an upw&rd?r and outwardly flar-
ing face, a rotating grinding-roll with a down-=
wardly-tapering periphery traveling around
the ring and free to move, within limits, lon-

gltudma.lly Of ltS &X'I'_S and Whlch ‘-deﬂcen_ds, ,

~ when the mill is at rest, out of normal opera-

. 59

tive relation to the ring, and, when:
in operation, is caused to rise

reaction

by théxes
‘between the ring and roll and fie_ centrifugal
force developed, and a stop for limiting the |
| L ':: i " C. D. LAPLEY. '

downward movement of the roll.

-mill, the com- | -
| wardly and outwardly

lower end of the shaft. .
11, the combination of &

fhe mill is |

| 6. In o centrifugal grinding-mill, a horizon-

tally-arranged grinding-ring having an up-
wardly and outwardly flaring face, a rotating
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driver located above the ring, a downwardly-

_extending substantially vertical but radially-

swinging roll - shaft operatively connected

| with the driver, and a roll having a down-

60 .

wardly-tapering periphery codperating with -

the ring, whereby the reaction between the

the roll a tendency to rise.
7. In a centrifugal

inding-mill, a horizon-

' ring and roll and the centrifugal force devel-
oped when the mill is in operation 1mpart to

tally-arranged grmdm%—ring having an up-

flaring face, a rotating
driver located above the ring, a downwardly-
extending substantially,vertical but radially-

| swinging roll - shaft' operatively connected
‘with the driver, and a roll associated with the

shaft, having a downwardly-tapering periph-

ery and ‘capable of free movement, within
limits, longitudinally of its axis, whereb

y 75

when the mill is ot in operation the roll de-

scends out of complete cc;]iﬁel_'a‘,tive relation
to the ring and when the mll 1s 1n operation

rises into complete cooperative relation there- *

with by reason of the reaction between the
ring and roll and
oped. |

3.

tical shaft, the combination of a rotative

' driver adapted to have the driving power ap-

In s centrifugal grinding-mill having a’
stationary grinding-ring and a central ver-

80

the centrifugal force devel-"

plied directly to its periphery, having a cen-. -

tral bore for the reception of the shaft, and a
' chamber located between its periphery and
hub, a roll-shaft pivoted at its upper end in.

said chamber, and. a grinding-roll on  the

- 9. Ina grinding-m
driving-head adapted to have power applied.
to its periphery, and formed with a chamber
having parallel opposite walls, a roll-shaft
head movably supported in said. chamber,
and wearing strips or plates ihterposed be-

tween the head and the walls of the climmber.

- IC0

scribed my name.

In testimony whereof I have hereunto sub-
EDWARD H. HURRY.

Witnesses: . .~
 Epwarp C. Davipson,
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