Sept. 4, 1951

Filed June 13, 1945

CRUSHING MACHINE

4/

2)567’045

4 Sheets-Sheet 1

77 N
A
7 7 A
g 1 S ) )
Tt 25
X Al i
40 . v
b AT,
HE A} ST
. : ‘
-~ ~
| Y, 26
I } 33 32 4
X [
7 o 63 / Ny 7
o) WA
4 Wb O v
© A Tt oY~ A
35 ) \ PR | TSt L. ‘. . 2/
h A | =L « etk - aNg .
32 s | il 0 AN
< Il TN W B ANy
B A N »
-/L-‘ '5‘; //,,’ ‘39 \\'\\ ,‘/9
’ < \ )
Q50 < .
Y 36 N e { D
O 18 W G s N \%
! W /// ///. \\\
’ / ) \
PN ol 7 LK, s
' l 38 y TV YK o AR
Id ! \\\ oL B A, N
I SN | S %, /4 \ o
A L, h
o /4 b e X, \°
, l\p I’ "/ ,4
I ; \‘ _l-_-' i \| '-k‘ .‘_’ l P ' X 46
' d 1 - n N 3 W
SR s VAN A %o
SN A N2 ‘/(f,/ AN
o e | SN ;oo
- \ X \
'o \ 57 /;/ v \\\\\ “_.__ s S
7
VA v ZE RN oo
\ £/ Y [ \\\ NN /e
o) N “ i 1 N > S
AN . 1 H A\ . J ,,I, "
o} A W~ p ) iy
N J\~~_‘; e , 17l VAT K/}
O S g . , Y
) ) H HI] ] T W i
3 $ + % i =
3 i = S e = -
.F? SO . T 1 -
) - et it .
i R y !
H -\\‘§_~l_-\:_-_,”, I IE
/ : l
t 1 . ]
¢ {
/0 A :

43

45

/727/2“/'5{ 4”’4‘/’?‘"""

,By

Attorne 'y



Sept. 4, 1951 A. H. AMERY 2,567,045
CRUSHING MACHINE
Filed June 13, 1945 ‘ 4 Sheets-Sheet 2

F1G2.

2

N DN
10 :-_-: ! ° °

E

Invent
Artocer S rrery

. -, By
7
c 4 Attorney



Sept. 4, 1951 'A. H. AMERY 2,567,045

CRUSHING MACHINE

Filed June 13, 1945 : 4 Sheets-Sheet 3
FIG3
26 o8
//\‘\_ \\\ //
B 25
4 U
6
27\é . - é\zj
23\4 N - % ;
_j‘ﬂ\/ ! ? A 2;
/7\g ' [
g 1 1L T 1
NI A=
24 . ] [l , ”li | e
/ 6
i‘l | /2. ;i "
E | i ~/2
// 7 /}/‘{// ﬁ
H il e

//’/14/ A 4/7?(:’1; gcymor

%ny'—(

Attorney



Sept. 4, 1951 v A. H. AMERY 2,567,045

CRUSHING MACHINE

Filed June 13, 1945 4 Sheets-Sheet 4

I ¢
Y ////zg/?r

12

%jﬁe’—g
Attorney



Patented Sept. 4, 1951

2,567,045

UNITED STATES PATENT OFFICE

2,567,045 .
CRUSHING MACHINE

Arthur Hugh Amery, Willaston, erral England,
assignor to J. Bibby & Sons lelted, Liverpool,
England, a British company -

Appllcatlon June 13, 1945, Senal No. 599, 276
In Great Britain July 5, 1944 .

(CL 100—47)

9 Claims.
1 : '

This invention is for improvements in or-re-
lating to crushing machines, expressing ma-
chines (i. e., machines for extracting .liquids
from solid or semi-solid matter) and the like
(hereinafter generally referred to collectively as
crushing machines). The invention is partic-

ularly concerned with a machine for expressing )

oil from nuts and seeds.

The well known worm-expeller type of express-
ing machine is open to the objection that fric-
tion-on the worm and cage by the material be-
ing operated upon rapidly results in wear of said
parts and entails frequent replacement thereof.
This frictional wear cannot be avoided because
a certain amount of friction between the worm
and the material is necessary for the opera—
tion of the machine.

. An object of the present invention is to pro-
vide a crushing machine in which there -is little
or no relative movement, between the crushing
members and the material being treated, tending
to cause serious and rapid wear of said mem-
bers. A further object of the present invention
is to provide a crushing machine in which a
positive crushing pressure is exerfed on the.ma-
terial to be treated which pressure is not de-
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pendent to any great extent, if at all, on the - .

frictional properties of the material. -A stlll fur-
ther object of the invention is to prov1de an
improved crushing machine of simple and:robust
construction. A still further object of the in-
vention is to provide a machine in which the
crushing pressure is applied to the material
without an objectionable increase in the tem-
perature thereof.

According to the present invention there is
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provided a crushing machine comprising two .

members which constitute opposite walls of a
wedge-shaped or tapered space or chamber, a
step-by-step mechanism' for feedmg madterial
step-by=-step through said space, and means for

moving 4t least one of said members towards -

and away from the othef during halts in the
movement of the step-by-step mechanism so
as to crush material in the wedge-shaped space
or ¢chamber.

According to a still” further feature of the pres-
ent invention there is provided a crushing ma-
chine comprising two members which constitute
opposite walls of a wedge-shaped  or tapered
erushing space or chamber, a: step-by-step
mechanism for imparting intermittent - move-

ment to one of said members relatively to-the '

other to feed material step-by-step through said
space or chamber, and pressure applying means
for moving at least one-of said members towards
and away from the other, durmg halts in -said
intermittent movement of one member, sa as

2

to erush the material in the wedge-shaped space
or chamber.

According to a prefelred embodiment of the
present invention there is provided a crushing
machine comprising a wheel and -a crushing
member, the rim of the wheel -and the crush-
ing member constituting opposite walls of a
wedge-shaped or tapered crushing space or
chamber, a step-by-step mechanism for impart-
ing intermittent movement to the wheel relative-

ly to the crushing member to feed material step-

by-step through said space or chamber, and
pressure applying means-for moving the crush-
ing membe1 towards -and away from the rim
of the wheel durmg halts in the 1nterm1ttent
movement thereof so“a.,s,to crush the material
in the wedge-shaped space or chamber. Con-
veniently the crushing member is pivoted to the
machine frame, for movement towards and away
from the -rim of the wheel and said pivot is
arranged, with respect to the wheel, so that the
space between the rim: and the crushmg mem-
ber is of the: requ1red wedge form, said space
decreasmg in a dlrectmn from the feeding to
the pivoted end of the crushing member. The
material is fed, into- the space between the rim
of the wheel and the crushing member, by a
feeding member and.during the crushing opera-
tion is confined in said space by the feeding
member. The wheel takes several step-by-step
movements in traversing the complete span of
the crushmg member SO that each -charge of
material is -subjected fo- several crushing op-
erations. * Thus, due to the wedge shape of the
space between the wheel rim and the crushing
member -the crushing operation will be of in-
creasing severity so that-thorough extraction of

‘the liquid will be obtained without an excessive

and objectionable “squlrtmg-out” in the initial
stages.
Conveniently the crushmg member is operated

* at least during its operatlve stroke, when it ap-
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plies the crushmg pressure, by one or more
hydraulic ram devices, The wheel may also be
rotated step-by-step by means of a hydraulic
ram device, preferably through a pawl and
ratchet mechanism. -

A further advantage of ‘the present ‘invention

is-that - the -crushing member may be made of

hollow or cavity constructmn so that a heating
or cooling fluid can be. introduced into it in
cases Where temperature control of the material
being treated is advantageous.

The permeable rim of the wheel or the per-
meable part of the:crushing member may com-
prise a series of bars clamped together with

.shlms or narrow spacing pieces: between them:

so that a plurality of interstices are formed,
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through which the liguid exudes, this construc-
tion being somewhat similar to the construction
of the cage of the well known worm-expeller
type of expressing machine. 7

According to a further feature of the: present
invention there is provided a method of ¢rushing
materials (e. g. to express liquids from solid or
semi-solid material) which comprises the steps

of feeding material mechanically, by a -conveyor-

having a permeable support for the material,
through a wedge-shaped or tapermg -confraetible
crusing chamber, halting said material mter-
mittently in said crushing space and applymg
bressure to express the liquid by contracting the.
crushing space during such halts, whereby the:
material is subjected to a series of crushmg oper-
ations of increasing severity.

One specific embodiment of an expressing ma-
chine, according to the present invention, will
now be described by way of example with refer-
ence to the accompanymg seml-dlagrammatlc
drawings.

On- the drawings:

Figure 1 is a side elevation of the machine and
also shows d1agramat1cally a known form of cam
mechanism for controlling: the operating se-
quence of the moving parts of the machme

Figure 2 is a front elevation,

Figure 3 is a sectlonal view on line III—TIIT of
Pigure 1,

Figure 4 is a diagram showing the movement
of the working parts of the machine when it ef-
fects a crushing operation, and

Figure 5 is a fragmentary sectional view on line
V—V of Figure 2.

The machine comprises a base frame 10 having
bearings i at opposite sides which carry a shaft
{2 supporting a wheel located between the bear-
ings. The wheel has a rim comprising a number
of axilally spaced annular rings #3- mounted on
spokes (4 radiating from the shaft 2. The rim
of the wheel also includes a series of circumfer-
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entially arranged ¢ross-bars {7 which are assém- -

bled around the rim-with shims or sbacing pieces
(not shown) between theni so as to form a ‘multi-
plicity of interstices. 18 (see' Figure 5) for the
draining of expressed oil as-hereinafter described.
The cross-bars {71 are supported on the above
menticned annular rings I3 and extend between

the two outermost rings 13¢ which project beyond

the plane of the bars so as to form- a kind-of cir-
cumferential trough 19. Every so oftén, around
the rim, a key-bar {7a is located between the
cross-bars I7. The bars are secured in position
by locking members 20 which bear on the ends of
said bars and are secured to the’ pro.]ectmg outer
annular rings {3a.

An arcuate crushing member 2{ spans approxi-

mately one upper quarter of the wheeél and has a
sliding fit in “the above mentioned trough i9 of
the rim. The crushing member is of- falrly mas=-
sive construction and has' cavities- 22 in its"in-
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terior for the introduction of, for example steam -

s6 that both heat and- pressvre can be supphed te
the material to be crushed. “A:tension drm’ or
tie 23 is pivoted at 24 to the shaft-12:on elther side
of the wheel. The free-ends-of the two arms are
connected to a common: cross-shaft 25: The
cross-shaft 25 carries a toggle element 26 and a
connecting: member. 28 which are- journalled- on
the shaft. 'The toggle element 26 has a knuckle
joint connection at 2T to the crushing-member- 21,

and the member 28 has a similar connection-at 30
to the ram proper of a double-acting hydralie-

ally operated ramn-29: At its: lower-end the crush- 7

[$5

ber 213

4

ing member 21 is pivoted to the base frame cf the
machine as indicated at 31. The toggle-like
mechanism just described is designed to give
considerable mechanical advantage for the oper-

“ation of the crushing member 21 and at the same

time a favourable disposition of the stresses %o
which the machine is subjected when the crush-
ing pressure is applied. The arrangement is also

-sueh that the space 32 between the crushing

member 21 and the rim bars {7, i7a of the wheel
is"eof ‘Wedge form having its greatest cross-sec-
tional area at the upper or feeding end 33 of the
crushing member. The pivot 8{ connecting the
crushing: member to the base frame 8 is of ec-

: centric form so as to allow the crushing member

to be adijusted, if desired, relatively to the rim of
the wheel..

The rim of the wheel is provided with ratchet
teeth in the form- of ‘spaced: pins 34 and pawls
35 are carried on a rocking frame 36 pivoted
on- the shaft 12, said pawls 35 engaging the
ratchet teeth 34 to effect a step-by-step rota-
tion of the Wheel. In addition to earrying the
pawls 39, the rocking frame 36 also carries arms
or brackets 37T connected at ‘38 to an arcuate
feeding member 39 resting-on the rim-bars, 7,
1Ta of the wheel and adapted to be reciprocated
by the rocKing frame 26 below a feeding chute
40 for the machiiie.- The walls of the feeding
member 3% are perforated as indicated at 39c
so that any free oil at the lower part of the
chute 40 can exude and flow down the rim of
the wheel to be eollected with the expressed oil.
The extremity of the roeking frame 38 is also
coupled to a double-acting hydraulically oper-
ated ram 41. It will be noted that the driving
mechanism, for the wheel, just described is lo-
cated: very conveniently: on the opposite end of
the machine to the mechanism 23—29 operating
the crushing member 21.

A collecting reservoir 42 for oil is located below
the wheel and is provided with a discharge con-
duit 43. Guide plates 16:having conical surfaces
15 may be provided:around the shaft (2 to direct
the oil to the reservoir. A scraper 44 and dis-
charge chute 45 are also located in. proximity
to the lower end:of the crushing member 21 for
removing ‘and' discharging  exhausted material,
generally called cake, from the wheel and dis-
‘charging it from the machine.. Prior to being
scraped from the wheel the: cake may be cut by
a rotatable knife 46: mounted on the crushing
member, .

The operation of the machine above described
is: as follows:

Assuming that. the: crushing member 21 has
just: completed a crushing operation and has
been moved: by the reverse operation of the ram
29.away. from the rim of the wheel into the posi-
tion shown in full lines in Figure 4, and also.that
the pawl 35 and feeding.member 39 have been
moved: baek; from-the position shown in Figure 1,
by:the operation of theéir-ram 41, ready to move
the wheel one step forward and cause further
cliarge- of: material to- be' fed: between the rim-
bars 17, 1Te of the wheel:and- the crushing mem-
hydraulic pressure is applied to the ram
41 -and- initially-the wheel is- moved. one step for-
ward- into. the" position- shown in Figure 1, and
material -which; due to the. previous backward
movement of-the feeding member 38, has dropped
from the chute 40 onto the rim of the wheel, is
carried by the combined movement of the wheel

and feeding member: into the space 32 between

the crushmg member 21 and the rim of the:-wheel,
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which space has been made available by the 10-
tation of the wheel. The hydraulic ram 29 thén
operates through the toggle element 26 and con-
necting member 28 to apply the crushing mem-
ber-24, as shown in Figure 1 and in. broken lines
in Figure: 4 with crushing force to the material
between it and the rim of the wheel. The charge
‘of material last fed in is given an initial crush-
ing and is crushed with increasing severity each

time the wheel is stepped forward until it is :

eventually discharged at the lower end 21a of
the crushing member. It will be appreciated
that each time the wheel is stepped around e
new charge is. fed to the crushing member and
an exhausted charge is discharged but inasmuch
as the span of the crushing member is say six
tlmes a single step of the wheel each charge of
materlal will be crushed six times and each time
with: increasing. severity due to the wedge or

tapered shape of the space 32 between the crush- 2

ing member and the rim of the wheel. The ma-
'Jonty of the expressed oil percolates between the
rim. bars. 11, {Ta of the wheel into the interior
thereof from which it subsequently. drains. to

the reservmr 42 as indicated by the broken lines -

and arrows in Figure 3.

The operatlon of the hydraulic devices to. ob-
tain the correct sequence of movements of. the
wheel; feeding member and crushing member may
be controlled by-a cam-mechanism or other known
mmng device such as. is shown diagrammatically
in F1gure 1. One well-known form of timing
mechamsm for supplying pressure fluid. alter-
nately to opposite ends of the cylinders of the
hydrauhc rams. 29 and. #1 is shown in Figure 1.
'I‘hxs timing. mechanism comprises a valve hav-
ing. a cylinder part 42 in which works a piston
valve. proper 43. The cylinder is provided with
an inlet. port, 44, for hydraulic pressure: fluid, and
2. return port 45 for said pressure: fluid. The
cylinder 42 also has a port 46 connected.to one
end of each of the cylinders of the hydraulic
rams. 29 and. 41 .and a port, 4T connected to the
'—opposxte end of each of said cylinders. There

is also a transfer passage 48 extending. from one

_end; of the valve.cylinder 42 to.the other. Move-
ment, of the piston. valve 43 is effected.by a cam
48 operatively connected to the piston valve by
a: connecting rod 50, The cam 49 is rotated by
means of. a, shaft 51 driven at an appropriate
speed by, say, an electric. motor.

~ 'The timing. device above described operates as
follows: When the piston valve is in the posi-
tion. shown, pressure fluid is being ‘supplied via

port 46 to the left hand. end of the hydraulic ;

ram: 29 -and. to the upper end of the hydraulic
ram 41 and pressure fluid is being discharged
from the opposite: ends: of these rams via the
port 471 and return port 45. At the appropriate
time, i. e. when the piston of the ram. 29 has
reached the end of its outward stroke and the
piston of:the ram- 4 has-reached. the:end of its
downward stroke, the cam. |9 has moved the
-piston: valye 43 over to the right. This places
‘the-injet.port 44 in communication with. the: port
41 and ‘the- port 46 in communication: with. the
;return port- 45 via the transfer passage 48. As
‘a. result, the pressure fluid. is now supplied to
.the. nght-hand end of the ram: 29 and is: dis-
charged from the left-hand end and is supplied
to the lower end of the'ram 41 and is discharged
from: the upper end thereof. In other words,
‘the: direction.of flow: is;now opposite to: that in-
-dicated by: the. arrows.
that so long as the cam 48 rotates, this alter-

It. will: be understood.

w
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nate movement; in: opposite direetions, ef the
pistons of the rams 28 and 44 will eontinue to
take place:so as to effect the required movement
of the crushing member 24, rocking frame 36
ang feeding member 39.

By subjecting the material to a series of press~
ing operations of .increasing severity, each press=-
ing operation may be:of relatively short duration,
the machine operating quickly and several times
on g relatively small amount-of material so that
such material is drained effectively of its liquid
content through the large draining areas avail-
able compared to the small- mass of material, It

is believed that this is more efficient than the
5 existing praetice of using a large press: and oper-

ating on a considerable bulk of material for a
prolonged period, the time of operation being
necessarily long due to the large amount of liquid
to be expressed and the limited draining surface
available.

The crushing member or means may have &
pintled or other irregular surface, e. g., & cor=-
rugated.surface in which the corrugations:are of

"g varying pitch, so as to impart a kneading aetion

to the material at each. erushing operation.

I claim:

1. A crushing machine for expressing liquids
from selids-or semi-solids comprising a wheel and
a crushing member, the rim of the wheel and the
crushing mernber constituting opposite walls.of a
tapered crushing chamber, at least one of said
walls having openings- therein, a step-by-step
mechanism for imparting intermittent mowve-
ment to: the wheel relatively to the crushing .
member to feed material step-by-step through
said chamber, pressure applying means for mev-
ing the crushing member towards and away from
the: rim of the wheel during halts in the inter-
mittent movement. thereof, so as. to crush the
material in the tapered chamber, and means.for
collecting - liquid. expressed from. such material
and exuded. through the openings in: the wall
of. the: crushing chamber.

2. A.crushing machine as claimed in claim 1,
wherein the rim. of the wheel comprises a series
of bars spaced apart to provide: the: openings. in
the. wall of the:crushing chamber,

3.. A crushing machine: for expressing llqulds
from solids- or semi-golids. ecomprising a wheel
and an arecuate crushing member which spans
a.part.of the rim of the wheel, said rim and the
crushing. member constituting opposite walls- of
a tapered crushing chamber, at least one' of.said
walls having openings therein, a- pivotal support
for-the arcuate- crushing member located at one
end. thereof, a step-by-step- mechanism for im-
parting intermittent movement.to the wheel rela=
tively to- the crushing member to: feed material
step-by-step: through said chamber, pressure: ap-
plying: means: for. moving the crushing member
ahout. its pivotal support. towards.and away from
the rim of the wheel during halts. in. the inter-

.mittent: movement. thereof, so as: to crush. the

material in. the tapered chamber, and means: for
collecting liguid expressed: from: the material- in
the: chamber and exuded through the openings
in:the wall thereof.

4. A: crushing machine for expressing liguids
from solids:or semi-solids comprising a wheel and
an arcuate crushing member which spans a part
of" the rim' of’ the wheel, the said rim and the
crushing member constituting opposite walls- of
a:tapered crushing chamber, at least one of said
walls-having openings therein, a pivotal support
for the crushing member located at one end
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7.

théreof, a step-by-step mechanism for imparting
intermittent movement to the wheel relatively to
the crushing member, a feeding- member sup-
ported on the rim of the wheel in front of the
inlet end of the tapered crushing chamber and
movable with the wheel in one direction for feed-
ing material step-by-step through the erushing
chamber, means for retracting said feeding mem-
ber, a pressuire applyihg means for moving the
crushing member about its pivotal support and
towards and away from the rim of the wheel dur-
ing halts in the intermittent movement thereof,
so as to crush the material in the tapered cham-
ber, and means for collecting liquid expressed
from such material and exuded through the
openings in the wall of the chamber.

“5."A crushing machine as claimed in claim 1,
wherein the operating mechanism for the crush-
ing-member comprises an arm pivoted on the
axis of the wheel, a hydraulic ram, a connecting
member operatively connecting said ram to the
free end of said arm, and a toggle element op-
eratively connecting the free end of the arm to
the crushing member.

6.-A crushing machine for expressing liquids
from solids or semi-solids comprising a wheel
-and an arcuate crushing member which spans a
part of the rim of the wheel, the said rim and
the crushing member constituting opposite walls
of ‘a: tapered crushing chamber, at least one of
said walls having openings therein, a pivotal
support for the crushing member located at one
end thereof, a step-by-step mechanism for im-
‘parting intermittent movement to the wheel

relatively to the ecrushing member, a feeding ¢

member supported on the rim of the wheel in
front of the inlet end of the tapered crushing
chamber and movable with the wheel in one di-
rection for feeding material step-by-step through
the crushing chamber, means for retracting said
feeding member, a hydraulic ram, an arm piv-
-oted on the axis of the wheel, a connecting mem-
ber operatively connecting said ram to the free
end of said arm, a toggle element operatively
connecting the free end of the arm to the crush-
ing member, whereby the ram moves the crush-
ing member about its pivotal support and towards
and away from the rim of the wheel during halts
in the intermittent movement thereof, so as to
crush the material in the tapered chamber, and
means for collecting liquid expressed from such
material and exuded through the opemngs in
the wall of the chambey.

7. A crushing machine for expressing liquids
from solids or semi-solids comprising 4 wheel
and an arcuate crushing member which spans a
part of the rim of the wheel, said rim and the
crushing member constituting opposite walls of
a tapered crushing chamber, at least one of said
walls having openings therein, a pivotal support
for the crushing member located at one end
-thereoif, a hydraulic ram device, & pawl and
ratchet mechanism operated by said- hydraulic
ram device, and acting on the wheel to impart
intermittent movement thereto relatively to :the
crushing member, a feeding member supported
on the rim of the wheel in front of the inlet end
-0of the tapered crushing chamber and movable
‘with the wheel in-one direction for -feeding ma-
terial- step-by=step through the crushing cham-
ber, means for retracting said feeding member,
2 hydraulic ram, an-arm pivoted on the axis of
the wheel, a ¢onnecting member operatively con-
necting said ram to the free end of said arm, a
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toggle element operatively connecting the free
end of the arm to the crushing member, whereby
the ram moves the crushing member about its
pivotal support and towards and away from the
rim of the wheel during halts in the intermit-
tent movement thereof, so as to crush the ma-
terial in the tapered chamber, and means for
collecting liquid expressed from such material
and exuded through the openings in the wall of
the chamber.

8. A crushing machine for expressing liquids
from solids or semi-solids comprising a wheel
having a rim of slightly spaced transverse bars
defining openings thérebetween, an arcuate erush-

5 ing member which spans a part of the rim of the

wheel, the said rim and the crushing member
consmtutmg opposite walls of a tapered erush-
ing chamber, a pivotal support for-the crushing
member located at one end thereof, a hydraulic
ram device, a pawl and ratchet mechanism op-
erated by said hydraulic ram device and acting
on the wheel to impart intermittent movement
thereto relatively to the crushing member, a
feeding member supported on the rim  of- the
wheel in front of the inlet end of the tapered
crushing chamber, and movable with the wheel
in one direction for feeding material step-by-
step through the crushing member, means for
retracting said feeding member, a hydrauhc ram,
an arm pivoted on the axis of the wheel, a con-
necting member operatively connecting said ram
to the free end of said arm, a toggle element op-
eratively connecting the free end of the arm to
the crushing member, whereby the last men-
tioned ram moves the crushing member about
its: pivotal support and towards and away from
the rim of the wheel during halts in the inter-
mittent movement thereof, so as to crush the
material in the tapered chamber, and means for
collecting liquid expressed from such material
and exuded through the openings in the rim of
the wheel.

9. A crushing machine comprlsmg a wheel
and a crushing member, the rim of the wheel
and the crushing member constituting opposite
walls of . a tapered crushing chamber, at least
one of said walls having openings therein, a step
by step mechanism for imparting mtermlttent
movement to the wheel relatively to the crush-
ing member to feed material step by step through
said chamber, and pressure applying means for
moving the. crushlng member {owards and away
from the rim of the wheel during halts in the
intermittent movement thereof so .as to crush
the material in the tapered chamber )

ARTHUR HUGH AMERY.
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