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MILL ROLL -

BACXGROUND OF THE INVENTION
L. Field of Invention
invention r2lates to the design and

construction oI 2 mill roll used Zor the griadiag of 2

Conventicnally, 2 @ill for griadiag 2 julcy
matsriz!l such &s sucer czae consists of Two oI @mIre
inter-mesniag rolls. The mos:i zasic tvoss a-2 che 2-roil

roil and

tyoe which includes a top roll and a sotzom
the 3-zoll type which includes a top =zoll aad :wo

Generally, each roll comprises a Zcrzged

Dottom rolls.

st2el shaft shrink fitted or otherwise sleeved with a
cast 1rorn cylindrical shell. The outer perinheral
surface of the shell is fo:rmed with a plurality of

circumferentially =xtending V-shaped grooves, evenly

spaced axially. Through an appropriate power drive, the

top and bottom rolls are rotatad in such ocpesiag

diractions that sugar cane being fed 1into the mill

oetween the top and bottom rolls will be crushed and

The bot:tom roll

1s further provided with a plurality of the so-called

grooves  along the bottom of the v-shaped

1

greoves such that the extracted juice, flowing 1in

these grooves, can be collected into the juice receiver

underneath the mill.
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An inherent disadvantage of this conventional mill
is that a substantial amount of the extracted juice
inevitably becomes trapped at the upper part of the
cane Dblanket and can‘only reach the bottom roll by

percolating through ths cane blanket, so that much of

W\

the extracted juice is lost to reabsorption by the czan

Ss. The accumulation of =xcess liguid

()

curing the proc
also causes slipcage of the rolls thereby adversely
affecting milling capacity as well as extraction
effiectiveness.

An attamot to deal with these disadvantages of the

(¢]

conventional apparatus is disclosed in U.S. Patent No.

3,969,802 wherein a top roll comprising a steel body

with a plurality of peripheral grooves formed
circumferentially thereon, has a plurality of channels
within the body of the roll extending axially 1in the
roll throughout the roll body, and a plurality of holes
extanding from the bottom of the grooves to communicate
with corresponding channels in such a way that during
cperation, extractad Jjulce can be injected radially
inwardly through the holes 1into the channels and
axially out th2 channels from both ends of the roll
into the juice receiver. By so doing, recovery of the
julice 1s lincreased. The walls of such holes are
divargent in the radially inward direction and the
juice channels are also divergent towards both ends of

the roll.
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To compensate for the inferior wearability of the

'steel material from corrosion and abrasion compared to

cast iron, and the tendency for steel to becoma ‘shiny’

with us2 and therafore slippery, the sides of

the grooves have to be spot-welded to increase their

surizcs roughness and to minimize wear and slippage.
U.S. Patent No. 4,391,026 follows the same

U.S. Patent No. 3,969,802, but

riy

operating principle o
dsfines in greater details one elaborate method of

structing the divergent openings. According to this

)
&)
3

patent, the tcp roll consists of @ shaft, a cylindrical
roll Dbody affixed to the shaft, a plurality of
circumferentially extending v-grooves formed in the
peripnery of the roll body, a plurality of channels
extending axially through the roll body at positions
inwardly of the grooves, a plurality of radially
extending circular recesses formed at locations spaced
circumferentially around each said groove- and each
extending inwardly from the bottom of the respective
groove to communicate with a respective channel through
another circular hole smaller in diameter than the
connecting recess, and a plurality of inserts, each of
which 1is fitted and secured within a respective recess
by weld refilling the v-groove surfaces destroyed by
the recess, each said insert having an elongated
opening with a substantially rectangular

circumferential cross-section with a longer dimension
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extending substantially circumferentially of the roitl
body "and a narrower dimension extending axially of the
roll body, said rectangular opening beiang divergent
towards the center of th2 roll.

Wwhile thesz2 arrangsments hava been an improvaement

over conventionzl mill rolls, sevaral disadvantages

still exist. ©Zor =2xzmsle, th2 noles still tand to become

clogged ané the manner of formation of thes divarcgent

(=

openings and th2ir -subsecuent maintenance &nd
raplacement zr2 all tadiously complicztad.
more, becavse hoth inventioas cali'for a substzantial
amount of welding, steel instead of cast iron 1s chosen
as the material for the shell because of 1its easier
weldability. However, its inferior resistance to wear
from corrosion and abrasion has costly consequences
because of thé high acidity and corrosiveness of the
cane juice. Much more time and expense nged to be
devoted _to the surface welding of the roll as part of
its regular maintenance.

In addition, . both patents have another common
disadvantage 1in that once any row of openings on the
roll has rotated past the pinch or point of maximum
compression, extracted juice remaining in the channel
not yet drained off from both ends of the’
roll tends to flow back through the openings and be
reabsorbed by the compressed bagasse. Figures 1A and

1B show respectively a 2-roll and a 3-roll type mill in

BAD ORIGINAL éﬁ»
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operation. when one of the ci:cumferentially provided
juice inlet openings'z on top roll 1 has rotated
past the pinch point x>, the juice extraction pressurée
becocmes drastically reduced. As a pesult, extracted
juice not yet grained off from both ends of the roll
and therefore still remaining 1n the axially formed
juice channel 3 will tend to flow back out of the
roll through various juice inlet openings 2
communicating directly with the channel 3 and Dbe
reabsoroved by the outgoing cane bagasse. Similarly, as
is obvious from Figure 13, ~he same disadvantcage exists
for the 3- roll mill, seriously affecting its
extraction effectiveness. |

Furthermor2, because the juice inlet openings of
poth patents 2are€ provided at thé pottom of the
circumferentially provided v-shaped grooves, the width

of the juice inlet opening is limited by the width of

the bottom of the v-shaped grooves and the length of

the Jjuice inlet opening 1is limited by the diameter of

the Jjuice cnannel. The total cross—sectional area of
the juice inlet_ openings cannot therefore be
effectively increased.

The present invention 1is an attempt DbY the
applicant to overcome OL alleviate the disadvantages of
the prior art described above.

SUMMARY OF THE INVENTION

1t is therefore a primary object of the p:esent

BAD ORIGINAL @

-’

APN00O087



2

10
D 15
»

20

25

invention to provide a mill roll capable of being
provided with a much larger total cross-sectional area
of juice inlet passages than available from prior

art such that extraction capacity and effectiveness can
be substantially improved.

It is ancthar object of the present invention to
orovids a wmill roll in which the juice inlet passagsas
have minimal risk of becoming élogged.

It 1is y=2t another objecF of the present inven;ion
5 2rovide a2 mill roll which czn be made of cast iron
and c2n be manufactured with a simplar and less
expensive procedure, without any need for welding.

It is a further object of the present invention to,
provide a mill roll capable of being used as a top roll
or a bottom roll, individually w%th other conventional
rolls or simultaneously with one another.

It is a yet further object of the
present invention to provide a mill roll capable of
effectively preventing the reabsorption phenomenon
caused by the reverse outward flowing of extracted
juice from a juicé channel through connecting Jjuice
inlet passages.

The mill roll of the present invention includes a
roll body having a plurality of juice channels axially
extending throughout the length of the roll body and
distributed annularly at - positions iﬁward of its

peripheral surface, and a plurality of Jjuice _inlet

BAD ORIGINAL _g)
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passages communicating with and ‘extending substantially
radially outward from the juice channels to the outer
pe:iéhery of the roll body, each spacad apart axially and
circumizrentizlly £from one anothesr. Bach of the juice

inlet pessages shall »popreferadly hava a shortear

to be crushed and a2 long2r dimsnsion along =he
dirsction Derpsncdiculzr to the ({es=2ding di
Thus, to the exz2ni zhs mzi2rizl Zo be crushsd is fa24
in a direction s=arpsndiculzr to th2 z2xis ¢f the roll,
each of the juica ialzst passagss shall have a longer
dimension along the axial direction of the roll body
and a shorter dimension along 1its circumferential
directiqn. gach of the julce inlet passages opens at
the peripheral surface of the roll body and
communicates w#ith at least one juice channel.

Certainly, the julce inlet passages can be aligned
axially and circumferentially or aligned aiially and
staggered circumfsrentialily. Each juice inlet passage
can be of uniform or nonuniform cross-section. It can
be divergent or convergent inwardly of the roll body,
or coaverge at the intermediate portion thersof and
diverge towards its inner and outar ends.

Also, the cross-section of each juice channel
can be of any shape such as «circular, elliptical,
rectangular, trapezoidal and /or truncated sector-shaped,

oreferably of a shape having a longer dimension in a
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radial direction of the roll body and diverging

outwardly of the roll body. The juice channels can be

machined out or cast integrally with the roll body.

The outer surface of the roll body can
further be provided with a plurality of grooves,
oreferably substantially - V-shaped ‘circumferential
grooves, each of which being défined by two facing
surfaces of a pair of flanks converging radially inward
and a groove bottom between the flanks. gach of the
juice inlet passages opens coantinuolusly 96 at least one
groove bottom and/or at at least one portion of at
least one flank of at least one grbove. Preferably,
the length of each juice inlet passage is approximately
equal to several pitch distances of the grooves.

Fﬁrthermore, since the circumferential dimension
of each juice inlet passage is small according to the
present . invention, each juice channel can be
communicated with two or more axial rows of juice inlet
passagesf to.maximize the drainage frequency per roll
rotation. Therefore, along with the much longer
length of the juice.inlet openings, the total effective
cross-section area of the juice inlet passages can be
significantly increased, thereby drastically improving
the drainage capacity and efficiency of the mill roll.

The roll body may further include a hollow insert
body fitted in each of the juice inlet passages, the

hollow 1insert body having an inner end extending a
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predetermined distance intc the respective juice channel
to form a juice trap. Alternatively, the roll body may
include a tube-like projection extending - a
predetermined distance from the inner end of each juice
inlet passage into the respective juice chann2l to form
a éassage extension in the juice channel to trap the
extracted juica.

In another aspect of the invention, the juice trap
can Dbde formed by having each juice 1inlet passage
intarsect the respective juice channel at a leading or
lagging end of the juice channel relative to the
direction of rotation of the roll body, thereby
shutting off the lagging or leading end from the juice
inlet passage to form the trap.

The juice traps formed as described above provide
the advantage that extracted juice remaining 1in the
juice channel can be held temporarily in the juice
Atraps until drained off from both ends of- the roll
body, Eﬁereby preventing such juice from flowing back
out through the connecting juice inlet passages despite
reduced crushing pfessure.

Because the juice inlet passages of the present
invention can be easily machined out of the roll body,
the production procedure of the present invention is
much less complicated than prior art and does not
require any welding. Consequently the roll body can be

made with cast iron which is cheaper and more wear- and
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corrosion-resistant than regular cast steel.
In addition, such a roll can certainly be used as

a top or bottom roll, individually with other
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conventional rolls or simultzneously with one another.

The dresant

invention will be best understood with

accompanying drawings.

OF THE DRAWINGS.

Figs. 1A 2nd 13 show rcllers of convantional 2-

roll mill 2nd 3-roll miil;

fig. 2 is

perspective viaw of a

o]

empocdying the prassani iavantion;

>
i~

oll

body

Fig. 3 is a perspective view of another roll body

embodying the pra

sa2nt ianvention;

Figs. 3A to 3C show different shapes of the cross-

section of the juice channel of the roll body of

3;

Fig.

Figs. 3D to 3F show different cross-sectional

configurations of the juice inlet passages of the

body of Fig. 3;

Fig. 4 is

roll

a schematic elevation view showing a

portion of the roll body of Fig. 3;

Fig. S5 1is a schematic sectional view

showing a

portion of the roll body of Fig. 3 in which each inlet

passage inccrporates a passage extension;

Fig. 6 is a schematic sectional view showing a

portion of the roll body of Fig. 3 which incorporates

a channel-shaped member as a passage extension;

__JBAD ORIGINAL g)
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Fig. 6A is a fragmentary sectional view taken
along line 6A-8A of Fig. 6;

Fig. 7 1is a schematic sectional view showing a
portion of tha roll body of Fig. 3 in which each inlet
pessage inccrpocates an insart boly;

Fig. 8 is a frzgmentzary schematic sz

prasant invention;

figs. 9 and 10 arx2 schematic sacitiornal wisws
showing roll bodiss of 2-roll mills whes2 toDd rolls
incorporate juica treps formed according to the prasanct
invention;

Fig. 11 is a fragmentary view of a roll body
in which each juice channel incorporates a channel-
shaped‘ member and communicates with two rows of
juice inlet passages;

Fig. 12 1is a fragmentary sectional view taken
along line 12-12 of Fig. 1l1;

Fig. 13 is a schematic elevation view of the roll
bodies of a 3-roll miil 1incorporating the present
invention; and -

Fig. 14 is a sectional view taken along line 14-14
of Fig. 13.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Although the following description relates to a
mill roll used for the crushing of sugar cane, it is to

ve understood that the present invention may well be

BAD ORIGINAL @
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used for the grinding of any ‘juicy material and the
extraction of juice therefrom.

As shown in Figure 2, a mill roll lb of the present
invention includes a shaft 11 with a roll body 12
sleeved thereon. In the roll body 12 is formed a
plurality of Jjuice «channels 13 z2xieally extending
throughout the lengith of the roll body 12 at positions
inward of 1its peripheral surface, preferably
distributed substantially annularly in the roll body.
The cross-section of each juiﬁe chapnel 13 as shown 1is
substantially circular. However, it can be of
different other shepes such as elliptical, rectangular,
trapezoidal and/or truncated sector-shaped, preferably
one having a longer dimension in a radial direction of
the roll body and diverging towards the periphery of the
roll body. The juice channels 13 can be machined out or
cast integrally Qith the roll body.

The outer peripheral surface of the rdll body 12
is provided with a plurality of juice inlet passages
14 opening at the peripneral surface of the roll body
12, each having a loﬁge: dimension along the axial
direction of the roll body and a shorter dimension
along its circumferential direction. The juice inlet
passages 14 are aligned substantially axially and
circumferentially. Instead of the alignment of the
inlet passages 14 as shown, the juice inlet passages 14

can also be arranged in a variety of other geometric
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formats. Each of the juice inlet passages 14 opens in
a generally radially inward direction into the roll
body such that each juice inlet passage 14 communicates
with at least one juice channel 13.

Figures 3, 4 and 5 show an alternative embodiment

of tha present invention wheresia a roll body 20 consists

¢f a&n innar roll body 21 with a cylindrical outer
sn2ll 22 slesved th=ar=on. Said inn2r body 21 has a
cluralicy of axially exitsanding Jjuice channels 22

zanulaxzly cdistributaed on its peripheral surface. The

~

outa2r shell 22 can be mads of a variety of materials
such as ca2st iron, steel or cement, and has formed

on its peripheral surface a plurality of adjacent
generally V-shaped grooves 24, each extending
circumferentially and is defined by the surfaces of two
adjacent flanks 27 and a groove bottom 26. The outer
shell 22 is further provided with a plurality of juice
inlet passages 25, each preferably having a longer
dimension along the axial direction of the roll body
and a shorter dimension along 1its circumferential
direction. The juilce inlet passages 25 are aligned
substantially axially and are staggered with respect to
the juice inlet passages 25 6f an adjacent axial row in
the circumferential direction of the outer shell 22.
However, as with the embodiments shown in Fig. 2, the
juice inlet passages 25 can also be arranged in a

variety of other geometric formats. Unlike openings of

ADODOO0OST
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the prior art which are confined to the bottom of the
grooves, each juice inlet passage 25 in this embodiment

opens continuously across four groovs bottoms 26 and

ry

six £lank surifaces 27. The lsngth of a juice inlet

passage 25 czn vary Irom less than, egual to or creater

than one pizch distance bstwesn the v-shep=d grooves 24
O several piiches, oraferadly bsing ¢ morz2 than a
single pitch. 7Tha cross-section of ths Jjuicsz inlet

passages 25 czn D2 uniform or noauniform. In th2 la=*eor

case, each juics inlet passaga 235 can cdivs=rgz or

Q.
<
P
(¢}
b
[\
"
(L
n
-
or
()]

convergsa inwardly in the roll bo
respective connecting juice channel.23, or converge at
an intermediate portion thereof and diverge towards its
inner and outsr ends, as is shown in Figs. 3D, 3E and 3F.
The cross-section of each juice channel 23 as shown is
substantially circular. However, it can be of
different other shapes such as elliptical (Fig. 3a),
rectangulag (Fig. 3B) and/or truncated séctor—shaped
(Fig.3C), preferably one having a longer dimension in a
radial direction of the roll body and diverging towards
the periphery of the roll body.

Unlike openings of the prior art whose width is
confined by the width of the bottom of the groove and
whose length is confined by the width or diameter of
the respective juice channel, the configuration of the
juice inlet passage 14 or 25 of the present invention

allows the passages to have a larger total cross-

BAD ORIGINAL g»
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sectional area for juice eéxtraction than that

‘permissible by the prior art. Not only will tais

substantially 1incresase the drainage of the extracted
juice, thereby increasing the extraction effectiveness
of the roll, it will also reduce the reabsorption and
roll élippage phenomena exhibited by conventional rolls
to a much greater extent than achievable by the prior
art.

Another advantage of the present invention is its

ability to prevent the juice inlet passages 14 or 25

from clogging. As can be seen from figure 4, the juice

[ 2

inlet passage 25 of the present invention has a longer
dimension M along the axial direction of the roll body
and a shorter dimension N along 1its circumferential
directian. Since the juicy material to be crushed, such
as sugar cane, is fed into the pinch between the mill
rolls in the direction 1indicated by F, and the

probability of sugar cane fibre or bagasse being forced

into the juice inlet passages 25 is obviously a dirsct

function of the length of the juice inlet passage 25 in
the diresction of the sugar cane's movement, the much
smaller length of the juice inlet passage 25 of the
present invention along direction N means a drastically
reduced risk for <clogging. Besides, unlike the
circumferentially extending opening of the prior art
whose length is confined by the width or diameter

of each corresponding juice channel, the length of the

ADONNOOR?Y
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juice 1inlet passage 25 of the precent invention
extends axially on the roll body and can span the
groova2 bottom and £flank surfaces of several grooves,
resulting in a much larger total space inside the juice
inlat pessaga 25 than ever possidbla before. Thus,

zvzn  in  the unlikely event that strios of the cane

peo
9]
]

fidr2 or bzgasse get insids the ju inlet passage

25, the largasr total iant=arnal space of the juice inlet

vassag2 of the present inventicn allows the strips to
52 Cdispesitionad and flushad out through the Jjuice
chzanel much more readily than would be the case with
juice inlet op=ning of the prior a:t; whose restricted
space causes the strips to get stuck in the opening,
leading eventually to complete clogging.

As.shown in £ig. 5, each juice inlet passage 25 is
preferably provided with a passage extension 29 which
extands an appropriate distgnce from the inner end of
the juice inlet passage 25 into the juice chénnel 23 in
the form of a projection conforming to a segmented tube
such that a Jjulce trap 30 can be formed 1inside the
juice channel 23. Each projection forming the passage
extension 29 is of one piece with the roll body and can
be integrally cast with the Jjuice channel 23 or
otherwise affixed to the juice channel 23 by other
techniques. When the juice inlet passage 25 rotates
past the pinch point between the top and bottom rolls

and the «crushing pressure greatly reduced, the

BAD ORIGINAL Q
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extracted juize remaining in the juice channel 23 not
yet drained off from both ends of the roll body will be
held in the juice trap 30 inside ths juice channal 23
until eventually drained off from both ends of the
roll. Deszits tha open communication between the juice
cnannel 23 and tha rsspsciive juics inlat passaces 23,

juice left ia th2 juice trezs 30 will nct flow bHack

into the crushsé Dagasse tnrougn tns inle: Dd&sszg=as 25
because of tha hnighar position of &he lnzarsecting
opbening betwszn tha pPéssace a2xtsnsion 29 ané 4= juica

channel 23 rziative Lo the level of the traoppad juice
inside the same juice channel 23. a substantial amount
of extraction which 1s normally lost through
reabsorption of such reverse flowing juice can thus be
avoided yith the present invention. |

Figures & 2nd 6A show an alternative arrangement
for forming a juice trap in the juice channel 23. A
one piece channel-shaped member 28 integraliy cast
with the juice channel 23 or otherwise affixed to the
juice channel 23 by welding or other suitable
technigues is formed to project an appropriate distance
into the juice channel 23 from the inner ends of the
juice inlet passages 25. Exfending axially throughout
the length of the juice channel 23, the channel-shaped
member 28 communicates with the entire axial row of

the juice inlet Passages 25 and therefore serves as a

common passage extension and provides juice traps for

BAD ORIGINAL .p)
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all Qaid juice inlet Dassages 25 along the same juice
channel 23.

Figure 7 shows another alternative arrangemant for
forming a similar juice tr2p 30 in the Jjuics channel
23. A nollow insert body 31 is tightly fittag agzinst

the walls of the juice inlat gassage 25, t1he ianer eng

of the hollow inssrt body 31 protruding an ceporogriate

Juicz channal 23, fcraing

[
<
m

cistance in:to the respaczti

cr
0

[N

a4 Dassage ex:ta2nsion znj consequently a juica trap 30 in

31 is afZixas

<

the juice chrannel 23. The inser:, bog
dgainst the juics iale- g&ssage 25 by forcs fitting or
other techniques such that it will not be dislocated
during the milling operation,

The arrangements for forming the juice traps as
described above can be used for rolls of both 2-roll
and 3-roll mills, but are particularly suited for 3-
roll mills ( se= Figs. 8 and 14). The above-mentioned
bassage extansion 29 may have a cross-section
substantially " the same as that of the juice inlet"
Pessage 25 or a flaring shape to enhance its Juice
trapping effectiveness.

Figura 9 shows yet another alternative
arrangement for forming a juice trap ‘in the juice
channel 23 of the roll body 20 which is Particularly
suited for ‘two-roll mills. Here, each juice inlet
passage 25 intersects a leading end 32 of the juice

cnannel 23 relative to the direction of rotation of the

BAD ORIGINAL gy
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roll such that the lagging end 33 of the juice

channel 23 relative to the rotation of the roll can be
shut off from the juice inlet passage 25 to form the
juice trapo 34, The juice channel 23 as shown
is substantially elliptical in cross-section and _the
juice inlet 9pessage 25 can exiand substantially
tangentially from the leading side of the periphery of
the juice channel 23 relative to the rotation of the
roll. However, the cross-section of the juice channel

erent other shapes such as

(a1}
"M

23 can also be of di
rectangulzr, =lliptical, trapezoidal and/or truncated
sector-shapad. Like juice traps 30 shown in Figures S
and 7 , the juice trap 34 can hold the extracted juice
remaining in the juice channel 23_ until eventually
drained off from both ends of the roll. A substantial
amount of extraction normally lost through reabsorption
of such reverse flowing juice can thus be avoided,
resulting in a corresponding increase in extgaction and
decrease in bagasse moisture.

As shown in Figure 10, the inner end of the
juice inlet passage 25 can also be coanected to the
lagging end of the juice channel 23 as to form a
similar Jjuice trap in the leading end of the juice
channel 23.

Since the dimension of juice inlet passages 14 or
25 of the present invention are small in the

circumferential direction, it is possible to

APOANANNRT
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conveniently position two or more rows of such
substantially axially disposed juice inlet passages 14
and 25 to coanect with a single juice channel 13 or 23.
Thus, unlike the prior art wnich crovides for just one

row Of juics pessages par juic2 channel, for the same

t5-2! aumssrz of juice channels 13 or 23 on eacnh roll body,

2l aumsar of rows of juice inlet passages 14 and
25 czn b=z significantly increased with £{re pgpresent
iqvsntion. Th2 consaguent incrzase in tne fraqguency of
juice inlst pzsseges passing under. the pinch point per
ravoluiien alcag with the much greater total ©opassage
area of Jjuica 1inlet passages result in a marked
improvement in the amount of juice capable of Dbeing
extracted over any given time period. Extraction
effectiveness increases and the . traditional
reabsorption and slippage problems can be further
alleviated.

F?gu:es 11 and 12 show a preferred .way of
distributing the Jjuice inlet passages 25 in the roll
body 20 when two rows of juice inlet passages 25 are
communicated with a single juice channel 23. In this
case, juice inlet passages 25 of the two adjacent axial
rows are staggered relative to one another in the
circumferential direction of the roll body 20. Each
juice inlet passage 25 extends from the juice channel
23 in a direction inclining to a radial line of the

roll body 20 that passes through the connecting point
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of the juice inlet passage 25 and the juice chanpel 23.
Each of the inner ends of the juice inlet passages 25
of the two adjacent axial rows open into the juice
chaanel 23 through a passage extension 35 which has the
same construction  as <tne one Dpiece channel-shaped
memd2r 28 of Fig.5, Passage exit=nsions of the

5 and 7 <ca2n 2150 De

construction shown ia Tigs

employed.

(>

=
-

while two adjacznt exizal rows of Jjuice inl

passages 25 ars illuszratsd to communicats with ths

same juice chennel 23 her2inabove, the invention is not

limited only thereto. gach juice channel 23 can also
be communicated with tnree or more édjacent axial rows

of juice 1inlet passages 25.

The roll bodies of the present invention can be used

individﬁally with dther conventional rolls or
simultaneously as both top and bottom rolls as shown in
Figures 13 and 14. In the Figures, parts which are
the same as those described above are :epresénted by
the'samernumerals. Roll bodies 20 are used as both top
and bottom rolls. Flanged members 36 are affixed to
both ends of the ;oé roll 20, and, to protect the shaft
of the top and bottom rolls 20 from contamination by
the extracted juice, rings 37 are provided at both ends
of each roll 20. Grooves 24 of the top roll 20 are

meshed with groovss 24 of the bottom rolls 20. When a

juicy material such as sugar cane 1is crushed, the

BAD ORIGINAL gy .
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extracted juice, wunder tremendous crushing pressure,
enters the juice inlet passages 25 and juice channels
23 of both the top and the bottom rolls to flow out
from both ends of the rolls. The extracted juice can
also follow the V-shaped Qrboves of the bottom rolls
into the juice receiver underneath the mill. When usad
as a bottom roll, this invention caa also be apgpplied
ccacurrently with  the conventional ‘messchasrt
grooves .
Although the present invention' has been described

with respect to what are presantly considerad to ba the

.most practical and preferred embodiments, it is to be

understood that the invention is not to be limited to
the disclésed embodiments and should and does cover

modifications and equivalent arrangments included
within the spirit and scope of the appended claims
whose scope is to be accorded the broadest
interpretation so as to encompass  all such
modifications and equivalent structures, 1including any
and all modifications which are conventional in the art
relating to the present invention, such as though not
limited to, the provision of “chevron® or ‘Kay' grooves

on the roll surface.
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