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This invention comprises novel and useful improve-
ments in self-draining knives -and scrapers for ‘sugar mills

and generally peftains. to an improved turn plate having.
self-draining knives or teeth together with scrapers hav-~

ing self-draining blades. ' . o

The primary purpose of this invention is fo provide a
knive and scrapper construction specifically -adaptsd for
use with the crushing and grinding rolls of sugar milis
and which will greatly minimize the wear occuring upon
the circular knives of the rolls and which will facilitate
the drainage of cane juice: and bagasse from. the cans
passing through the roils. . o

Yet another object of the invention is to provide a turn-

plate having integral teeth thereon for-cooperating. with.
the lower crushing .and grinding rolls together with a.
the. upper and;

scraper blade. construction for -use- with
lower grinding rolls of sugar mill. .., - S
These, together with various ancillary features and: ob-
jects of the invention, which will later become apparent
as the. following: description. proceeds, .are. attained by
the present invention, a preferred embodiment which. has
been illustrated, by way of example only, in view: of. the
accompanying drawings, wherein: : :

Figure 1 is a fragmentary vertical transverse section-
through a portion of the conventional form of sugar-mill :
illustrating the association of .the. upper roller and-the:
lower crushing and. grinding rollers. together :with the .
turnplate knives and the scraper blades operatively -asso--

ciated therewith; :

Figure 2 is a fragmentary'horizdntal;Sectionél'detail'
view taken substantially upon the plane indicated: by:ithe -

section line 2—2 of Figure 1 and showing the mannerin
which the turnplate and its knives.or teeth are-associated
with the lower crushing and grinding rollers; :

Figure 3 is a horizontal. sectional - detai] view, taken:
substantially upon the plane indicated by the section line:

3-—3 of Figure 1 and showing the manner in.which the

scraper assembly is associated with the upper. roller of :

the mill; :

Figure 4 is a fragmentary perspective view: of:a por-
tion of the turnplate member having two. sets of knives*
or teeth upon its edges' for. cooperation with-the knives :

of the lower crushing and grinding: rollers respectively:

Figure 5 is a transverse sectional detail: view taken -

substantially upon the plane indicated by the section line
5—35 of Figure 4; " . L e

Figure 6 is a- fragmentary. perspective view: of a:por--

tion of one- of the scraper blade .assemblies adapted to
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cooperate with either -the upper or lower grinding rollérs

of the sugar mills; and

taken substantially upon the
tion line 7—7 of Figure 6.

In the process: of producing cane sugar - from -sugar’

cane it is customary in-the initial stages thereof to ‘pass
the sugar cane stalks through a sugar cane'mill,"whereby.
the stalks are crushed or broken; are then mashed and

Figure 7 is a vertical transverse: sectional detail view 65

plane-indicated by the sec- g

70

_crushing roller 18 and serves to

2

finally are ground in order to permit extraction of the
sugar cane juice and bagasse therefrom. In such mills,
a turnplate is positioned between the usual Jower rollers
and below the upper roller which cooperates with each
of the two lower rollers to assist in guiding the stalks-of
cane in their passage through the mill. Customarily,
this turnplate is fixedly .secured in relation to the an-
nular knives of each of these rollers, and while scrapers
have been heretofore provided for cleaning the annular
knives or the upper and lower grinding rollers, all of
these elements have occasioned excessive wear upon the
annplar knives of the -three rollers; and at times have.
become clogged with the stalks and fiber of the cane.
and interfered with the extraction of.the juice:to such
an extent that it has frequently become necessary -to shut
down the mill while the rollers and knives .are ‘being
cleaned. . -

It is-therefore the primary. intent of this invention to
provide a construction which will avoid. the aforesaid
wear upon the knives -of the three rollers of the mill;
which, will facilitate the passage of juice and bagasse from
the stalks of cane passing through the rollers; and which
will greatly.increase the effective life and operation. 6f
the rellers and other parts of the sugar mill.

Reference is now made more . specifically to the ac-
companying drawings, wherein like numerals designate
similar parts throughout the various views, attention being.
directed first to Figure 1 wherein it.will be .seen that
stalks of cane ‘indicated at 16 are delivered by a belt
conveyor -or -the like 12 into the sugar cane mill. - The
latter is of a conventional and known design, including
a suitable supporting framework 34 upon which there
are journaled three cylindrical rollers. - These rollers: in-:
clude an upper roller 16 together with ‘a pair of lower
rollers cooperating therewith.  These lower rollers con--
sist: of a crushing roller 18 and a grinding roller 2.
The upper and lower rollers 16 and 18 constituting the-
crushing rollers of the cane mill are ‘positioned closely
adjacent. the conveyor 12 whereby the cane stalks de-
livered thereby will drop down upon the:lower: roller-
18 and be carried thereby between the rollers 16 and
18.  The spacing between these rollers is sufficient to
crush or sever the cane. Cooperating with the- upper-
roller 16 is the further lower roller 20, which is spdced
from ‘the upper roller with a much closer fit than the

grind the crushed’ ¢ane:
passing the rollers 16 and 18. : S

To facilitate this crushing, cutting and grinding action,
each of the rollers is provided with annular knives indi-
cated at 22 upon the upper roller, at 24 upon ‘the lower
crushing roller, and at 26 upon the lower grinding roller.

Disposed below the upper roller 16 and positioned be-
tween the pair of lower rollers 18 and 20 is a turnplate
28. This member is removably mounted upon the sup- -
porting member 36 carried by or forming a part of the
frame 14, being detachably secured thereto as by fasten-
ing bolts or the like 32, these bolis extending through the
bolt apertures 34, the turnplate structure  being more
clearly shown in the detail views of Figures 4 and 5.

The turnplate extends along the entire length of the
three rollers and upon its bottom surface is provided with
a longitudinally extending rib 36 extending below the
bottom surface 38 of the turnplate, this rib serving to
assist in positioning the turnplate with respect to the
lower rollers 18 and 26, and upon the supporting member

.30, as will be readily apparent from Figure 1.

The upper surface of the turnplate is concaved in cross-
section, as indicated at 40, and is preferably comple-
mentary to the periphery or circumference of the upper
roller 16 and is equidistantly spaced from the samie over
the entire area of the surface 40. The clearance between
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the surface 40 and the lower portion of the circumference
of th&iipper roller 16" is preferably siich as Has been
found to be most efficient for handling of the sugar cane
stalks in the sugar mill.

"Upon that ‘edge of the turnplate 28 which is adjacent
to thie lower crushing roller 18, the turnplate is provided
with a plurality of tecth o Knives 42 which are tapered
s0 as to be interdigitated with and to fit between the an-
nular knives 24 of the lower crushing roller 18.  As will
be best apparent from Figures 4 and 5, the lower surface
of the turnplate is provided with a rearwardly sloping
surface 44 underlying each of the teeth 42. As will be
readily apparent from Figures 4 and 5, this sloping under-
surface provides V-shaped teeth which fit closely between
the adjacent annular knives 24 of the lower’ crushing
roller “18 to provide a close clearance therebetween.
Thus, although the tirnplate teeth closely approach the
knives, théy do not mechanically touch the same thereby
avoiding wear upon the turnplate and ‘the knives.

" ‘Extending between each of the teeth 42 is'a V-shaped
groove 46 formed upon that edge of the turnplate to Te-
céive the V-shaped anmular knives. From the inward
portion of these grooves there is provided an inwardly
extending slot or channel 48 which slopes downwardly
through the turnplate from its upper to its lower surface
as will be best apparent from Figure 5. Thus, the cane
juice and the bagasse extracted from the cane stalks by
the upper and lower crushing rollers 16 and 18 ‘may
collect in and pass through the grooves and channels to
the underside of the turnplate and- be collected for fur-

ther processing. However, the crushed and cut stalks of

cane cannot pass between the teeth and the knives and
therefore pass across the upper surface of the turnplate
to the upper and lower grinding rollers 16 and 20. )

The other longitudinal edge of the turnplate 28 is
provided with a plurality of drainage channels 50 which
lie between a second set of teeth 52 which cooperate with
the annular knives 26 of the lower grinding roller 20. As
will be apparent from Figure 4, the outer ends of the
channels 50 communicate with the space between the
knives 26: to further discharge juice and bagasse between
the turnplate and the lowér grinding roller. a

As so far described, it will now be apparent that the
turnplate. avoids direct mechanical contact: with the two
lower crushing and. grinding. rollers, but is in sufficiently
close interdigitated relationship with the annular knives as
to prevent passage of stalks of cane. therebetween, while
permitting free flow of juice, and bagasse. therethrough.
At the same time, upper surface of the turnplate. passes
the cane stalks on the crushing roller to the grinding roller.

A much closer spacing of the teeth of the upper roller
and, the grinding roller serve to finally. comminute and
grind. the stalks to complete the extraction of: juice. and
bagasse from the same.

In order to maintain the annular knives of: the upper
rolier 16 and the lower grinding roller 20 free of fibers or
particles. of the cane stalks, which might interfere with
their efficient functioning in the grinding operation, there
are provided upper.and lower scraper members, The lat-
ter consists of elongated beams 54 and 56 which may
form a part of or be fixedly secured to the supporting

frame 14, and which are respectively. provided with lon-

gitudinally spaced sockets 58 and 69 which by means of
fastening bolts 62 and ‘64, removably. secure a pair. of
scraper members 66 and 68 therein. Since these mem-

bers are of. identical construction, the description of one

will suffice for that of the other, and accordingly the
member 66 has been illustrated in Figures 3, 6 and 7.

“The member 66 extends substantially the entire length
of the tollers 16 and 20 and is provided with an up:
standing longitudinal rib’ 70 which is seated in the socket
58. with the shoulder 72. abutting against the énds of-the
beam. 54. to be temovably. retained in the beam. The
member. 66 is arcuately.shaped transversely. of the ma-
chine, as will, be, readily. apparent from. Figure 7, and:at.
its. opposite. edge. from the. rib. 70. is. provided with' a
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plurality of blades 74. These blades are provided with
V-shaped tooth surfaces 76 on their ends, which are in-
terdigitated with the adjacent annular teeth of the asso-
ciated roller. As in the case of the teeth on the turn-
plate, the blades 74 with the surface 76 are closely spaced
relative to the annular knives 22 and 26 of the rollers
16 and 20 to provide a close working fit but avoid actual
mechanical contact therewith, Thus, any material car-
ried "by the knives will be scraped therefrom, but the
wear of a direct physical contact between these members
will be avoided.

Between each of the scrapers 74 there is provided a
groove 78 to provide the above-mentioned clearance with
the annular knives, and each of these grooves communi-
cates with a rearwardly extending channel 80 which ex-
tends entirely through the member 66. The channels pro-
vide means for draining the cane juice and bagasse which
might stick- to the annular knives and prevent the same
from clogging the scraper blades.

" From the foregoing, it will be apparent that provision
has been made for discharging juice and bagasse from
between the rollers and for maintaining the upper and
lower grinding rollers and their annular knives in a clean
condition, while avoiding the detrimental wear occa-
sioned by direct mechanical contact of these elements.
At the same time, the construction is one which will per-
mit of ready inspection and replacement or servicing,
although greatly increasing the period of useful operation
of the sugar mill without servicing.

Since numerous modifications and changes will readily
occur to those skilled in the art, it is not desired to limit
the invention to the exact construction shown and de-
scribed, and accordingly all suitable muodifications and
equivalents may be resorted to, falling within the scope
of the appended claims.

Having described. the invention, what is claimed as new
is:

1. In a sugar cane mill having an upper roller operative-
ly. associated with a lower crushing roller and a lower
grinding roller, each of said rollers having annular knives
thereon, and a turnplate disposed between said lower roll-
ers, said turnplate having a first set of teeth interdigitated
with the knives of the lower crushing roller and a second
set of teeth cooperating with the knives of the grinding
roller, said first set of teeth having grooves therebetween
receiving. the knives of the lower crushing roller and pro-
viding a clearance therefor, said turnplate having a chan-
nel. therethrough communicating with each groove. for
passing juice and bagasse therethrough, said second set of
teeth having grooves therebetween discharging into. the
space between. the. knives of: the lower grinding roller for
passing juice and bagasse therethrough, said turnplate-hav-
ing a concave upper. surface. equidistant from the upper
roller, said last named grooves extending tangentially
from the. central portion of: said turnplate and sidewise
towards. said second set of teeth.

2. In a sugar cane mill having an upper roller opera-
tively associated with.a lower crushing roller and a lower
grinding roller, each of said rollers having annular knives
thereon, a.turnplate. disposed between said lower rollers,
said turnplate having a first:set of teeth interdigitated with
the knives. of the lower crushing roller and a second set of
teeth cooperating with the knives of the grinding roller,
said first set of teeth having grooves therebetween receiv-
ing the. knives.of the lower. crushing roller and providing
a clearance therefor, said: turnplate. having a channel
therethrough communicating with each groove for passing
juice and bagasse therethrough, said second set of teeth
having grooves. therebetween. discharging into the space
between the knives. of the.lower.grinding roller:for passing
juice and bagasse therethrough, said turnplate having-a
concave upper surface, said;last. named grooves extending
tangentially from the. central portion of said upper sur-
face .and sidewise. towards. said:second set of teeth, and a
scraper. comprising a. member extending. the. length. of one



2,818,013

5

of said rollers and positioned closely against thereto, said
member having a plurality of blades interdigitated with the
knives of said roller, said member having grooves be-
tween said blades receiving said knives in closely spaced
relation, said grooves having channels communicating
therewith and extending through said member.

3. In a sugar cane mill having an upper roller opera-
tively associated with a lower crushing roller and a lower
grinding roller, each of said roliers having annular knives
thereon, a turnplate disposed between said lower rollers,
said turnplate having a first set of teeth interdigitated
with the knives of the lower crushing roller and a second
set of teeth cooperating with the knives of the grinding
roller, said first set of teeth having grooves therebetween
receiving the knives of the lower crushing roller and pro-
viding a clearance therefor, said turnplate having a chan-
nel therethrough communicating with each groove for
passing juice and bagasse therethrough, said second set of
teeth having grocves therebetween discharging into the
space between the knives of the lower grinding roller for
passing juice and bagasse therethrough, and scrapers for
said upper roller and said lower grinding roller, each
scraper comprising a member extending the length of its
associated roller and positioned closely adjacent thereto,
each member having a plurality of blades interdigitated
with the knives of its associated roller, said members hav-
ing grooves between said blades receiving the knives of
the associated rollers in closely spaced relation, said
grooves having channels communicating therewith and ex-
tending through said members.

4. In a sugar cane mill having an upper roller operative-
ly associated with a lower crushing roller and a lower
grinding roller, each of said rollers having annular knives
thereon, and a turnplate disposed between said lower roll-
ers, said turnplate having a first set of teeth interdigitated
with the knives of the lower crushing roller and a second
set of teeth cooperating with the knives of the grinding
roller, said first set of teeth having grooves therebetween
receiving the knives of the lower crushing roller and pro-
viding a clearance therefor, said turnplate having a chan-
nel therethrough communicating with each groove for
passing juice and bagasse therethrough, said second set of
teeth having grooves therebetween discharging into the
space between the knives of the lower grinding roller for
passing juice and bagasse therethrough, said turnplate hav-
ing its upper surface concave and equidistant from the
upper roller.

5. In a sugar cane mill having an upper roller coopera-
tively associated with a lower crushing roller and a lower
grinding roller, each of said rollers having annular knives
thereon, a turnplate disposed between said lower rollers,
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said turnplate having its upper surface concave and equi-
distant from the upper roller, the front edge of said turn-
plate being disposed in close proximity to the crushing
roller and the rear edge of said turnplate being disposed
in close proximity to the grinding roller, a first set of
teeth formed on the front edge of said turnplate interdigit-
ated with the knives of the lower crushing roller and having
grooves therebetween to provide a clearance between the
roller and turnplate teeth, said turnplate having a slot
therethrough communicating with each groove for pass-
ing juice and bagasse therethrough, and teeth formed on
the rear edge of said turnplate, the upper surface of said
turnplate being provided with rearwardly extending
grooves increasing in depth from the central portion of
the turnplate to the rear edge of the turnplate and open-
ing between the rear edge teeth to facilitate juice drain-
age from the rearward edge of said turnplate.

6. As a new article of manufacture, a turnplate hav-
ing front and rear edges, said turnplate having a concave
upper surface, teeth formed on the front edge of said
turnplate, said turnplate having V-shaped grooves betweern
said teeth and slots opening into the apices of said grooves,
teeth formed on the rear edge of said turnplate, the upper
surface of said turnplate having drain channels formed
therein and opening between the teeth formed on the turn-
plate rear edge.

7. As a new article of manufacture, a turnplate hav-
ing front and rear edges, said turnplate having a concave
upper surface, teeth formed on the front edge of said turn-
plate, said turnplate having V-shaped grooves between said
teeth and slots opening into the apices of said grooves,
teeth formed on the rear edge of said turnplate, the upper
surface of said turnplate having drain channels formed
therein and opening between the teeth formed on the turn-
plate rear edge, said channels extending tangentially rear-
ward from the central portion of the turnplate.
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