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‘No.786,902.

- UNITED STATES

‘Patented April 11, 1905,

PaTent OFFICE.

JOHN W. HYATT, OF NEWARK, NEW JERSEY.

 JUICE-EXTRACTING MACHINE.

SPECIFICATION 'foljniiiig'p_art of Letters Patent No, 786,902,-.(1&1:8(1 April 11, 1905.
Application filed July 17, 190?;. Renw’ed Saptﬁamber 10,1904, Serial No. 224;025.

To all whom it may concern:

Beit knownthatI.Jorx W. Hy ATT: acitizen”

of the United States, residing at 141 Com-

merce street, Newark, county of Essex, State

of New J ersey, have invented certain new and
useful Improvementsin J uice-Extracting Ma-
chines, fully described and represented in the

following specification and the accompanying

drawings, forming a part of the same.
TI'he present invention coniprises an im-
proved apparatus for compressing fibrous veg-

etable material, like sugar-cane, against a per-
‘meable chain belt, through which the juice of

the material may be discharged before the
fiber is relieved from pressure, and the fiber

thus prevented from reabsorbing the juice.

In the present invention the chain belt is

- supported upon horizontal pulleys or drums
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to form a bed for the material, and the press-

ing-roll is journaled above one end of such

chaln, within which a drum may be pressed
elastically toward the roll to produce the re-

quired pressure between the roll and chain.

The chain belt is disposed in a enrve concave

to the periphery of the roll and extended lat-
erally and downwardly to the junction of the

roll and chain, so as to form a downwardly-

converging channel in which the material may |
be gradually contracted as it approaches the

The roll and the chain belt;
are fitted between cheeks which form the sides
of a receptacle or channel to confine the ma-
terial, and such cheeks may also serve to sup-
port the bearings for the roll and chain-belt
pulleys. The receptacle or channel between
the cheeks is preferably supplied with the ma-
terial by means of shaft S, extended along
the edges of the cheeks, a chute conducting
the material to such shafts, and feed-wheels
upon the shafts to discharge the material from
the chute into the channel. The drum in one

pressing-point.

end of the chain belt is made adjustable to-

ward theroll and is preferably supported upon
Springs. to produce an elastic pressure of the

desired degree upon the material, and the op-

posite end of the chain belt is carried over a
return-pulley which is mounted movably in a

bearing actuated by springs to produce the re- |

quired tension in the chain.-

: Idler-pulleysare
inserted between the sides of

the chain belt at |

| _differeht points to form a support for the bed

which carries the material to the roll.

- The pressing-roll and the drum are connect-
ed by gearing so proportioned as to drive the
chain belt and periphery of the roll at the
same surface speed. - The chain belt.is made
of links connected with interspaces adapted to

permit the escape of the juice which is ex-

pressed .from the material, and as the chain
belt is permeable at all joints any juice which

| 1s discharged from the material before it re-

55
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celves the greatest pressure escapes down-
wardly through the chain belt and 18 wholly

-removed from the influence of the compressed

fiber when the latter is discharged. * The com-

pressed fiber is thus prevented from reabsorb- ,

Ing any of the juice and is discharged in a

“drier condition than when pressed between

ordinary solid rolls. This result is attained
by forming the chain belt with numerous links

“between its two edges, the links being jointed

together in series or rows and the several se-
ries or rows connected -together laterally by
rivet-bars, extending through the entire width
of the chain. - This construction furnishes nu-

merous interstices between the joints of the

links in the rows and between the rows them-
selves for the discharge of the liquid down-
wardly. Only a single chain belt is used, as
I have found that-the application of a press-

ing-roll to the upper side of such a chain belt

3¢

prevents the liquid most effectively from any

reabsorption. when the material is discharged

from pressure, as the solid pressing-roll pre-

vents any of the expressed liquid from escap-

ing upwardly, and the ample provision for the -

escape of the liquid downwardly enables the

same to flow away from the material before

it 1s freed from pressure. This operation is
wholly different from that of two chain belts
pressed upon the upper and lower sides of the

material, as the liquid which escapes into the

QO

interstices of the upper chain belt rests upon

the compressed material .and flows out from

the interstices of the upper chain belt upon
such material when the pressure is relieved,

and 1s thus reabsorbed by the same.
One form of the invention is shown in the
annexed drawings, in which— | a
Figure 1 is a side elevation of the appara-

95
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tus. Tig. 21is a plan of the same. Fig. 3 1s
a view at the left end of the same. FKig. 4 1s
a portion of the chain shown in plan, and Fig.
5 an edge view of the same portion. Kig. 6
is a transverse section through the center of
tie-bolt T, roll D, and drum H 1n Kig. 1.

A designates the cheeks, which are shown

united at the bottom to a bed B, w ]1011 forms
a trough to receive the juice.

C de@agnates bearings upon the cheeks to

receive the spindle D’ of the pressing-roll D.
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oear-wheel 1.

Beneath one of the quadrants of the pressing-
roll a spring-bearing ¥ is mounted adjustably
in housings F' upon the cheeks, the springs
S being adjusted by a plate G and screws (x'.
A drum H has shaft H' fitted to the bearings
F and extended beyond the same to receive a
The spindle D’ is projected
beyond one of its bearings to receive an In-
ternal gear J, and a shaft K is journaled in
bearings X" upon the cheeks in such position

that a driving - pinion L' meshes with the

wheel I, and a similar pinion L meshes with

the internal gear J. The shaft I is rotated
by connection to a suitable motor.

The cheeks A are extended beyond the ends
of the pressing-roll to form a hopper for re-

ceiving the material and to support the bear-

1INgS Whl(,h sustain the pressure, as well as the
feedmcr apparatus which forces the material
from a chute into the channel between the
cheeks. The cheeks also extend past the junc-
tion of the drum and pressing-roll, so as to
fully embrace the edges of the chain belt
wherever the material rests upon it.

One end or loop of the endless chain belt m
is fitted around the drum H, and the chain

belt is first extended downwardly 1n a curve

therefrom, so as to be tangential to the pe-
riphery of the roll D. The chain belt then
extends upwardly in a continunation of the
same curve to a return-pulley 2, which 1s car-
ried by a fork-lever N, provided with springs

O to produce the required tension upon the

chain. The idler-pulleys » are 1nserted be-
tween the chain belt at suitable intervals be-
tween the drum and the return-pulley 7. and
their shafts are carried by bearings »" upon
the cheeks. KEach of the cheeks 1s shown with
two bearings @, carrying feed-shafts 0, which
are connected at one end by gear- ~wheels e,
and a cross-shaft ¢, which Would be driven
by suitable connection to the driving-motor.

Fig. 3 shows a chute s, extended Veltlcally,
SO that the sugar-cane or other material fed
therein would oravitate toward the shafts.
The shafts are furnished with star feed-wheels
¢, adapted to draw the material from the chute
and force it positively into the channel be-
tween the cheeks above the bed. The mate-
rial thus forced upon the moving chain beltis
drawn gradually into the curved tapering
space between the chain belt and pressing-roll,
and is thus subjected fo an Increasing pres-
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sure, which gradually discharges the juice
ther efrom When between the drum and
pressing-roll, as shown in Fig. 6, the material
M is compressed to the greatest extent, which
may be regulated by the tension of the springs
S, and is then discharged to the waste-board f.
The drum may be adjusted without, openings
and remain in a fixed position. The disposi-
tion of the drum beneath one of the quad-
rants of the pressing-roll produces a down-
ward curve of the chain beneath the pressing-
roll, which greatly facihitates the flow of the
juice away from the point of greatest pres-
sure, and as the channel between the pressing-
roll and chain converges gradually a great
portion of the juice is discharged through the
chain belt before the material receives its
oreatest pressure.

One form of permeable chain belt 1s shown
in Figs. 5 and 6, the chain belt having paral-
lel rows of links, which are formed with half-
lap at the ends, so that when jointed together

each row is of uniform thickness. The links

would be jointed by rivets extended across the

entire width of the chain belt: but the par-
ticular construction of the chain belt is not

claimed herein, as it is made the subject of a
separate application. The links are so con-
structed that interspaces or narrow passages
exist between the same for the discharge ot
the fluid, which flows downward upon its es-
cape from such passages to the trough B, from
which 1t is conveyed in any desired manner.
A large amount of space is provided for the
discharge of the fluid by making the links 1n
namerous rows, so that interspaces are formed
not only between the joints or hinges of the
several links, but between the walls of the
rows themselves. Such interspacesare shown
in Fig. 4; but only the longitudinal inter-
spaces between the several rows are indicated
in Figs. 2 and 38, as the scale of the drawings
is too small to show the joints between the
links in the rows. A belt formed of trans-
verse slats, supported only at the ends, would
obviously be broken and crushed by the great
pressure exerted under the pressing-roll, and
a chain belt or chain having single links ex-
tended the whole width of the belt would not
afford the numerous interspaces for the dis-
charge of liquid. Perforationsformed in such
broad links would not be an equivalent for
such Interspaces, as they are more lhiable to
be clogged by the fiber than interspaces be-
tween jointed links, which move upon one an-
other at the joints where they turn around the
supporting-drum. It is well-known that in a
cane-crushing mill several pairs of rolls are
required to efliciently extract the juice, be-
cause the juice cannot escape freely from the
fiber where it passes into the rolls.

With solid rolls the juice, owing to the acute
angle between the rolls, must be forced back

| through several inches of the compressed
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~ fiber'before it can escape, and a portion of the |
Juice is unavoidably retained in the fiber when

[O
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1t passes through the rolls.

My construction affords a great facility for
the escape of the juice, as clearly shown in
Fig. 6, where the numerous links 7 of the.

chain (connected by a through-rivet /) are
shown resting upon the drum H and support-
Ing the material M under the pressure of the

roll D. |

- The liquid expressed from the material can-

not flow upwardly on account of the solid roll
D, and istherefore all forced downwardly into !

the chain belt, which consists of numerous se-
ries or rows of links connected together lat-
erally.. ) | | | |

In my construction the interspaces between

the links of the chain belt permit the juice to

- escape before and at the point of greatest pres-

'O

Ly |

‘two. The agoregate

sure, and the fiber is thus freed from the juice
more pertectly. In an ordinary roller-mill
nine rolls are required to extract the juice,
and their diameter is for various reasons usy-
ally limited to thirty-four inches. |

In the present invention I employ only a
single pressing-roll D, and no disadvantage
results from making such roll six feet or more
in diameter, provided the drum which sup-
ports the chain belt is

roll and drum may, however, be made consid-

erably greater than that of the pair of rolls in _

the roller-mill.

In my construction the pressing-roll is made

of much shorter length relative to its diame-

ter than the rolls of a cane-mill; butowing to

the gradually-converging channel formed by

the large roll and the curved chain belt T am

enabled to pass beneath the roll a layer of

cane five times as thick asin an ordinary cane-
mill and am also enabled to draw in the ma-
terial while carrying five times the pressure
per unit of area that is possible in the cane-

mill. Thave employed in practice a pressure
of one hundred and fifty tons per lineal foot
upon the material where it passes under the
pressing-roll. The machine is thus able to
operate upon a great quantity of the cane in
a- short space of time and to discharge the

bagasse with a much smaller percentage of

moisture than the ordinary roller cane-mill.
Although the bearing for the chain -belt
drum is shown supported upon springs, it is
not essential that the bearing should be this
sustalned, as it may be adjusted rigidly at the
proper point if the material is fed uniformly
to the chain. The bearing F may therefore
be made-adjustable and secured or supported
rigidly during the operation of the machine,
1fdesired. Certain details of construction are
desirable to promote the operation of the ma-

chine. For instance, scrapers or strippers
v are shown applied, respectively, to the roll |

made proportionately
small to avoid tooacute an angle between the
of the diameters of my |

D and to the chain belt 7 beyond the point
of greatest pressure to clean the bagasse from
the pressing-surfaces. These strippers are
mounted adjustably and provided, respec-
tively, with adjusting-serew «’ and »'.

‘I'he material when subjected to the greatest
pressure is crowded against the cheeks at the

8.

05

79

junction of the roll D, and the chain belt and -
the material are liable to wear the cheeks at

such point. To compensate for such wear or
to furnish a means of renewing the surface of
the cheeks when worn, a longitudinal recess
w 18 shown. in Fig. 1 formed upon the side of
the nearer cheek at the said Junction, and a
removable facing-strip ' is fi
cess flush with the inner side of the cheek.
T'he facing-strips may be -made of harder

tted to such re-

75

30

material than the cheeks and renewed at any
time and any injurious wear prevented at the =

junction of the roll and the drum.

 The feed-wheels eare secured rigidly to the

feed-shafts 0, and to clear or strip the mate- |

rial from the points of the
pers f (shown in Figs. 1 anc .
loosely upon the feed-shaft intermediate to
the feed-wheels and furnished each with s

feed-wheels strip-

and 3) are fitted

00

brong or ear which rests upon the top of the .
contiguous cheek, so that the strippers are .

held from rotating with the shaft.

The inner sides of the strippers and of the

ears form a sloping surface directed down-

~wardly into the channel between the cheeks,

and the material which clings to the points of

95

the feed-wheels is thus stripped automatically

therefrom and discharged into the channel
as desired. These various attachments are

100

claimed herein, as they facilitate the practical .

working of the machine; but they may be va-

ried without departing from the essential fea-

| tures of the invention. =~ -
Having thus set forth the nature of the in-

vention, what is claimed herein js—

L. A juice - extracting machine having a

105

large pressing-roll, a belt-carrying drum op- .

posed directly to the same, and a single per-
meable chain belt carried over the drum tan-
gentially to the periphery of the pressing-roll

LIO

and forming a moving bed for the material, .
the belt consisting of numerous series or rows .
of links all connected together laterally to

move 1n unison and each link resting upon the

drum to sustain the pressure, and the spaces
between the joints
and between the rows themselves permitting

the escape of the liquid expressed from the
material.

2. A jJuice- extracting machine having a

large pressing-roll, cheeks extended from the

opposite ends of the same and provided with

the roll-spindle bearings, a belt-carrying drum

- opposed. directly to the pressing-roll with the

cheeks extending over the junction of the roll
and drum, and a single endless permeable

-

of the links in the rows =

L20O

125

chain belt impelled between the cheeks to
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form a moving bed for the material, the belt

- consisting of numerous series or rows of links

IO
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all connected together laterally to move 1in
unison, and each resting upon the drum and
concaved to fit the same, to sustain the pres-
sure, and the spaces between the joints of the
links in the rows and between the rows them-
selves, permitting the escape of the expressed
liguid downwardly, while the pressing-roll
which expresses the liquid prevents any es-
cape of the liquid upwardly.

3. A juice-extracting machine having &
large pressing-roll, cheeks extended from the
opposite ends of the same and provided with
the roll-spindle bearings, a belt-carrying drum
opposed directly to the pressing-roll with the
cheeks extending over the junction of the roll
and drum, an endless permeable chain belt
impelled between the cheeks to form a mov-
ing bed for the material, the belt consisting
of numerous series or rows of links all con-
nected laterally to move in unison, and each
resting upon the drum and concaved to fit the
same, to sustain the pressure, a longitudinal
recess w in each cheek at the junction of the
roll and drum, and a renewable facing-strip
w' fitted to such recess to receive the pressure

and wear of the moving material.
4. A juice - extracting machine having a

pressing-roll with diameter materially greater
than its length, a drum materially smaller
than the pressing-roll beneath the same, a sin-
ole permeable chain belt carried by the drum
and consisting of numerous series or rows of
links all connected together laterally to move
in unison. and each resting upon the drum to
sustain the pressure, and the spaces between
the joints of the links in the rows and be-
tween the rows themselves, permitting the
escape of the liquid downwardly, while the
pressing-roll which expresses the liquid pre-

vents any escape of the liguid upwardly.

5. A juice-extracting machine having a
large pressing-roll, cheeks extended from the
opposite ends of the same, a belt-carrying
drum opposed directly to the pressing-roll, an
endless permeable chain beltimpelled between
the cheeks to form a moving bed for the ma-
terial, the belt consisting of numerous series
or rows of links all connected together later-
ally to move 1n unison, with interspaces be-
tween the various links for the escape of lig-
uid, and the stripper « applied to the chain
belt beyond the junction of the roll and drum
to clean the material from the surface of the
belt, such surface being made concentric with

the drum to facilitate the operation of the

6o

stripper.

6. A julce -extracting machine having a.

large pressing-roll, cheeks extended from the
opposite ends of the roll to confine the mate-

‘rial, asingle permeable chain belt impelled be-

tween the cheeks, a drum within the chain
belt at its junction with the roll, and means
for pressing the drum and chain belt elastic-

786,902

ally and adjustably toward the roll, the chain
helt consisting of numerous series or rows of
links all connected laterally to move i unison
with each link resting upon the drum to sus-
tain the pressure, and the spaces between the
joints of the links in the rows and hetween

| the rows themselves, permitting the escape of

the expressed liquid downwardly, while the
pressing-roll which expresses the liquid pre-
vents any escape of the liquid upwardly.

7. A juice-extracting machine having a
large pressing-roll, cheeks extended from the
opposite ends of the roll to form a hopper and
chain belt guide, a single permeable chain
belt propelled between the cheeks, a drum

| within the chain-belt at its junction with the

roll, means for pressing the drum and chain
belt toward the roll, a chute for delivering the
material at the top of the checks, and a feed-
ing device for grasping the material and op-
erating to draw it from the chute and force 1t
downwardly between the cheeks upon the
chain belt, whereby the space between the
cheeks is filled positively with the material,
which is thus forced to travel with the chain
belt to the pressing-roll.

8. A juice-extracting machine having a
large pressing-roll, cheeks extended from the
opposite ends of the same, an endless perme-

“able chain belt propelled hetween the cheeks

tangentially to the roll to form a bed and con-
verging channel for the material, bearings
upon the cheeks with shafts extended parallel
to the cheeks, a chute leading the material to
the cheeks and feed-wheels upon the shafts to
force the material into the channel upon the
chain belt..

9. A juice - extracting machine having «
large pressing-roll, cheeks extended from the
opposite ends of the roll to confine the mate-
rial and form a hopper, a single permeable
chain belt propelled between the cheeks, the
belt consisting of numerous series or rows of
links all connected together laterally to move
in unison, and each resting upon the drum and
concaved to fit the same, to sustain the pres-
sure, and the spaces between the joints of the
links in the rows, and between the rows them-
selves, permitting the escape of the expressed
liquid downwardly, while the pressing-roll
prevents any escape of the liquid upwardly,
a drum within one end of the chain beltat 1ts
junction with the pressing-roll, a return-pul-
ley within the opposite end of the chain belt,
and supporting-pulleys at intervals beneath
the chain belt between such return-pulley and
the drum to support the belt, and the mate-
rial accumulated upon the same before 1613
pressed by the pressing-roll.

10. A juice-extracting machine having «a
large pressing-roll, cheeks extended from the
opposite ends of the roll to confine the mate-
rial and form a hopper, a single permeable
chain belt propelled between the cheeks, the
belt consisting of numerous series or rows of

70
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- links all connected together laterally to move

IO

18

In unison, and each resting upon the drum to.

sustain the pressure, and the spaces between

the joints of thelinksin the rows, and between

the rows themselves, permitting the escape of
the expressed liquid downwardly, while the
pressing-roll prevents any escape of the liquid
upwardly, a drum within one end of the chain
belt at its junction with the pressing-roll, a re-
turn - pulley within the opposite end of the

chain belt, and supporting-pulleysat intervals

beneath the chain belt between such retunrn-
pulley and the drum to support the belt and
the material thereon, and means applied to
the return-pulleys to maintain the tension of
the chain belt. o '

11. The juice-extracting machine herein de-
scribed, comprising the cheeks formed inte-
gral with the fixed bearings C and extended
to form a hopper and housings ', the roll D
having spindle D' fitted to the bearings C, the
bearings F fitted adjustably to the housings

F', the drum H ‘having the shaft H' fitted to |

the adjustable bearings, the bearings »" upon
the cheeks disposed in a curve laterally and
upwardly from the adjustable bearings, and
provided with idler-pulleys p, the return-pul-
ley n with means for tightening the same, the
endless permeable chain belt extended overall
the pulleys and the drum to form a down-
wardly-converging bed and receptacle for the
material at one side of the pressing-roll, the

chain belt consisting of numerous links con-

nected laterally, with numerous interspaces
for the discharge of the liquid downwardly,
means for forcing the material upon the bed
between the cheeks, and gearing connecting

5 .
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the roll and the drum to drive the chain belt

and roll at the same surface speed.
In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
JOHN W. HYATT.

Witnesses:
L. LEr, |
TraoMAS 'S. CRANE.
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