
Sept. 4, 1951 A. H. AMERY 2,567,045 
CRUSHING MACHINE 

Filed June 13, 1945 4 Sheets-Sheet l' 

ZZZZZZZZZZZZZZZZZZZZZZZZN 

AR EAS 
ZZZZZZZZZZZZZZZZZZZZZZZN 

43 45 

%zZzz7-4 zegº 

Attorney 

    

  

  



Sept. 4, 1951 A. H. AMERY 2,567,045 
CRUSHING MACHINE 

Filed June 13, 1945 4 Sheets-Sheet 2 

3S 4 /È / EE 

- 
ES E o o E 

-: 

se 

Inventor 
%z722-4zze: 

By 

4 7a Attorney 

  

  

    

  

    

  



Sept. 4, 1951 A. H. AMERY 2,567,045 
CRUSHING MACHINE 

Filed. June 13, 1945 4 Sheets-Sheet 3 

NSS 

4 

Z2 3 i S 

vavava Amavava a un va a ses. «a a va a 

/9 

Inventor 

441 M M 

Attorney 

  

  

    

  

    

    

  

  

  



Sept. 4, 1951 A. H. AMERY 2,567,045 
CRUSHING MACHINE 

Filed June l3, l945 4 Sheets-Sheet 4 

I i 

%zzzzzº 2 B 

4%-- Attorney 

  



Patented Sept. 4, 1951 2,567,045 

UNITED STATES PATENT OFFICE 
i 2,567,045 

CRUSHING MACHINE 
Arthur Hugh Amery, Willaston, Wirra, England, 

assignor to J. Bibby & Sons Limited, Liverpool, 
England, a British company 
Application June 13, 1945, Serial No. 599,276 

In Great Britain July 5, 1944 
9 Claims. (C. 100-4) 

This invention is for improvementS in Orre 
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 rapidy 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 islittle 
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 eXerted On thema 
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 still fur 
ther object of the invention is to provide an 
improved crushing machine of simple and robust 
construction. A still further object of thein 
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 

provided a crushing machine comprising two 
members which constitute opposite Walls of a 
wedge-shaped or tapered space orchamber, a 
step-by-step mechanism for feeding material 
step-by-step through said space, and means for 
moving at least one of said members towards 
and away from the other during halts in the 
movement of the Step-by-Step mechanism so 
as to crush material in the Wedge-shaped space 
orchamber. - 
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 
crushing 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 orchamber, and pressure applying means 
for moving at least one of said memberstowards 
and away from the other, duringhaltsin said 
intermittenti movenent of one member, so as 
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to crush the material in the Wedge-shaped space 
Or chamber. 
According to a preferred 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 memberto feed material step 
by-step through said space or chamber, and 
pressure applying means formoving the crush 
ing member towards and away from the rim 
of the Wheel during halts in the intermittent 
movement thereof soasto 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 crushing mem 
ber is of the required wedge form, said space 
decreasing in a direction from the feeding to 
the pivoted end of the crushing member. The 
materialis 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 crushing member so that each charge of 
material is subjected to 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 “squirting-outº in the initial 
stages. - . 

Conveniently the crushing member is operated, 
' at least during its operative stroke, when it ap 
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plies the crushing 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 construction 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 
shims or narrow spacing pieces between them. 
so that a plurality of interstices are formed, 
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through Which the liquid eXudes, this construc 
tion being somewhat similar to the construction 
of the cage of the Well knoWn WOI'm-eXpeller 
type of eXpreSSing machine. 

According to a further feature of the: present 
invention there is provided a method of crushing 
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 tapering contractible 
crusing chamber, halting said material inter 
mittently in Said crushing Space and applying 
pressure to eXpress the liquid by contracting the. 
crushing space during such halts, whereby the: 
materialis subjected to a series of crushing 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- 2 
ence to the accompanying semi-diagrammatic 
draWingS. , - 

On the draWingS: . 
Figure 1 is a side elevation of the machine and 

also shows diagramatically a known form of cam 
mechanism for controlling the operating se 
quence of the moving parts of the machine, 

Figure 2 is a front elevation, x - 
Figure 3 is a sectional view on line III-III of 

Figure 1, , - | 

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

i Figure 5 is a fragmentary sectional view on line 
V-V Of Figure 2. 
The machine comprises a base frame Ohaving 

bearings il at opposite sides which carry a shaft 
i 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 A radiating from the-shaft 2. The rim 
of the wheel also includes a series of circumfer 
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entially arranged cross-bars 17 which are assem 
bled around the rimwith shims or spacing pieces 
(not shown) between them so asto form a multi 
plicity of interstices. 8 (see Figure 5) for the 
draining of expressed oil as hereinafter described. 
The cross-barsi are supported on the above 
mentioned annular rings 3 and extend between 
the two outermostrings 3a which project beyond 
the plane of the bars so as to forma kind of cir 
cumferential trough 19. Every so oftèn, around 
the rim, a key-bar a is located between the 
cross-bars 7. The bars are secured in position 
bylocking members 20 which bear on the ends of 
said bars andare secured to the projecting outer 
annular rings 3a. 1 - , - 

Anarcuate crushing member 2 spans approxi 
mately one upper quarter of the wheel and has a 
sliding fit in the above mentioned trough 19 of 
the rim. The crushing member is offairly mas 
sive construction and has cavities 22 in its in 
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terior for the introduction of, for example, steam 
So that both heat and pressure canbe supplied to 
the material to be crushed. Atension armor 
tie 23 ispivoted at 24 to the shaft 12on either 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 anda 
connecting member 28 which are journalled on 
the shaft. The toggle element 26 has a knuckle 
joint connection at 27 to the crushing member 21, 
and the member 28 has a similar connection at 30 
to the ram proper of a double-acting hydraulic 
ally operated ram29. Atitslowerend the crush 
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ing member 2 ispivoted to the base frame of 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 2 and at thesame 
time a favourable disposition of the stresses to 
Which the machine is subjected when the crush 
ing pressure is applied, The arrangement is also 
such that the space 32 between the crushing 
member 2 and the rimbars i 7, a of the wheel 
is of wedge form having its greatest cross-sec 
tional area at the upper or feeding end 33 of the 
crushing member, The pivot 3 connecting the 
crushing member to the base frame e is of ec 
centric form so as to allow the crushing member 
to be adiusted, if desired, relatively to the rim of 
the Wheel. 
i 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 2, said pawls 35 engaging the 
ratchet teeth 34 to effect a step-by-step rota 
tion of the Wheel. In addition to carrying the 
pawls 35, the rocking frame 36 also carries arms 
or brackets 37 connected at 38 to an arcuate 
feeding member 39 resting on the rim-bars, T, 
la of the wheel and adapted to be reciprocated 
by the rocking frame 36 below a feeding chute 
40 for the machine. The walls of the feeding 
member 39 are perforated as indicated at 39a 
so that any free oil at the lower part of the 
chute 40 can eXude and fioW down the rim of 
the Wheel to be collected With the eXpresSed oil. 
The extremity of the rocking frame 36 is also 
coupled to a double-acting hydraulically oper 
ated ram 4l. It Will be noted that the driving 
mechanism, for the Wheel, just described is lo 
cated Very conveniently on the opposite end of 
the machineto the mechanism 23–29 operating 
the crushing member 21. 
A collecting reServoir 42 for oil is located belloW 

the Wheel and is provided With a discharge con 
duit 43. Guide plates 6.having conical Surfaces 
5 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 2, 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 2 has 

just completed a crushing operation and has 
been moved by the reverse operation of the ram 
29 away from the rim of the wheelinto the posi 
tion Shown in full lines in Figure 4, and also that 
the pawl 35 and feeding: member 39 have been 
movedback, from-the-positionshown in Figure 1, 
by the operation of their ram 4f, ready to move 
the Wheel one step forWard and cause further 
charge- of materialto bei fed between the rim 
bars 7, 17a of the wheeland the crushing mem 
ber-2; hydraulic pressure is applied to the ram 
4 and initially the wheelis 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 39, 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 crushing member 2 land the rim of the Wheel, 
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thereöf, a step-by-step mechanism for imparting 
intermittenti 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 crushing 
chamber, means for retracting said feeding mem 
ber, a pressure applying means for moving the 
crushing member about its pivotal Support and 
towards and away from the rim of the wheel dur 
ing hats 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 crushing member, a feeding 
member supported on the rim of the Wheel in 
front of the inlet end of the tapered crushing 
chamber and novable 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 itSpivotal 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 openings in 
the Wall of the chamber. 

7. 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, 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 hydraulic ram device, a 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 
of the tapered Crushing chamber and mOVable 
With the Wheel in one direction for feeding ma 
teriali step-by-step through the crushing cham 
ber, means for retracting said feeding member, 
a hydraulic ram, an arm pivoted on the axis of 
the Wheel, a connecting 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 therebetween, an arcuate crush 
ing member which spans a part of the rim of the 
Wheel, the said rim and the crushing member 
constituting opposite walls of a tapered crush 
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 hydraulic 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 rami 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 comprising 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 intermittent 
movement to the Wheel relatively to the crush 
ing memberto feed material step by step through 
said chamber, and pressure applying means for 
moving the crushing member towards and away 
from the rim of the wheel during halts in the 
intermittenti movement thereof soas to crush 
the material in the tapered chamber. 

ARTHUR HUGHAMERY. 
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