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1 Claim.
1

This invention relates to roll members, and
more particularly to roll members adapted for
use as brake rolls on decorticating machines and
to a method of forming these rolls. This is &
continuation-in-part of my copending applica-
tion Ser. No. 394,048, filed May 19, 1941, ncw
Patent No. 2,399,800.

As is well known, decorticating equipment is
used to treat various fibers, such as flax, ramie,
hemp, jute, crotalaria and other bast fiber pro-
ducing plants, so as to liberate at least partially
the bast Aber from the other components prin-
cipally, the woody center portion of the plant
stalk, commonly referred to as shive. During the
decorticating treatment the material being proc-
essed is passed between a series of rotating brake
rolls and there subjected to a braking and com-
pressing action with the resull that a substantial
amount of the shive component is loosened and
separated from the outer hast fiver.

The roll members of the present invention pro-

vide an improved form of brake roll for use on
decorticating machines as described above. The
hrake rolls of my invention are characterized by
lieht weight whieh permits high speed operation,
hut are nevertheless adapted for heavy duty use.
A further feature of the invention is a method of
forming the rolls with integrally cast flutes which
require no machining and which consequently
retain the tough casting skin so that the rolls
have substantially lmproved wear resastance.
The method of constructing the rolls according

to the present invention also make it possible to

employ a hollow cast shell or body member de-

tachably assembled on a center or mounting shaft
go that either the body member or the shaft may

be replaced conveniently and economically it

either becomes damaged.

My invention is illustrated in the acccmpany-
ing drawing, in which:

Fig. 1 is a side elevation of a decorticating
mmhima’ shcwmg the general arrangement of the
brake rolls of the present invention in use;

Pig. 2 is a detail, mainly in section, showing
“two of the brake rolls and the manner 1n which
they are mounted;

Fig. 3 is a transverse sectional dctaﬂ of the

pair of brake rolls in Fig. 2, illustrating their

dlspcsmtmn in operation;

- Pig. 4 is a side elevation of a brake roll con-
structed in accordance Wlth the present mven-.l

tlon . -
Dig. b is a scct»mn on the line 5—35 cf Fig. 4:

- Pig, 6 is a transversc scctlon of the brakc rcll"

shown m Flg D;
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Pig. 7 is a corresponding fransverse section
of the body member of the brake roll; ,

Fig. 8 is a longitudinal section of a ﬂask used
for casting body members for the bI‘&I{E‘: rolls of
the present invention;

Fig. 9 is a corresponding longitudinal scctlcn
illustrating the method of forming a mold in the
flgsk shown in Fig. 8;

"Fig. 10 is a plan view of the strip plate used In
removing the roll patitern from the mold:

Fig. 11 is a longitudinal section of the disposi-
tion of the mold during the casting operation;
and

Fig. 12 is g, detall of the moumtmg shaft show-
ing the bushings used for assembling the roll
body member on the shaft.

Referring first to Fig. 1 of fthe drawing, the
decorticating apparatus shown is of the portable
type adapted for field decortication to which the
brake rolls of the present invention find par-

ticular application because of their light weight,

although as pointed out more in detail below my
improved brake rolls may also be adapted ad-

vantageously for use in deccltlcatmg equipment
generally. |

The decorticating apparatus shown in Fig, 1
comprises generally: a feed hopper 18 for re-
ceiving the material, such as flax straw, to be
decorticated:; straw walkers |1 for advancing the
material from hopper {0 to a feeding device in-
dicated generally at {2, which regulates the
amount of material passing through the ma-
chine; and a brake roll assembly 13, which re-
ceives the material being processed from the
feeding device {2 for decortication. Beyond the
brake roll assembly {3, the decorticated material
is received by a fiber transfer device 14, which
leads the material to a conical cleaner {5 and a
fiver condenser {§ for further separation of the
shive component. For further details of the ar-
rangement and operation of these elements of the
decorticating apparatus as a whole reference is
made to my above identified copending apphca,-'-
tion,

The arrangement of the brake roll assembly | 3'
is illustrated in Figs. 2 and 3. This assembly
comprises a series of fluted bottom rolls IT and
a corresponding series of fluted top rolls 18. The.
pottom rolls are driven, as dcscrlbed in my co-
pending application, and since they mesh with
the top rolls (see Fig. 3), they causecorresponding
rotation of the top rolls. The brake rolls {T and
18 are mounted in bearings, as shown at 19, po-
sitioned on the machine, and the top rolls IB are
resiliently held by springs 20 (see Fig. 1),
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As previously mentioned, the material being
processed 1s passed fhrough the brake roll as-
sembly {3 to loosen and separate the shive from
the bast fiber. The brake rolls are formed with
longitudinal flutes in their exterior surface, as
shown in Figs. 2 and 3, and as the rolls are dis-
posed so that these flutes mesh, the fiber mate-
rial being treated is subjected to a bending or
braking and compressing action as it passes
through the roll assembly I3.

The brake rolls heretofore commonly available
have been formed either by machining the rolls
from a solid piece of metal or by casting a cylin-
drical body member on g steel:shaft and then
machining flutes in the cast body member. Be-
sides the obvious cost disadvantage of the ma-
chining operations necessary with rolls:-of these
types, such rolls are also relatively heavy, a
standard roll weighing about 150 pounds. This
excessive weight has two important disadvan-
tages. In:the first place, it renders the total
welight of an effective brake roll assembly im-
practical for portable decorticating equipment;
and secondly, it restricts the operating speed
of the rolls in decorticating equipment.generally
due to difficulty in arranging adequate bearing
supports.

Moreover, the brake rolls previously used have
had the: further disadvantage of requiring com-
plete replacement in the event of damage to any
part of the roll. One of the problems encoun-
tered in the operation of decorticating equipment
is that of dealing with tramp metal or stones
which may be included in the material being
processed .and thus fed through the machine.
This tramp material often results in  breaking
of the flutes on the brake rolls. so as to render
them - ineffective. Also, with the previous rolis
formed of a body cast on a steel shaft, the body
often works loose from the shaft rendering the
whole roll useless. These and other common
operating failures make it highly desirable to
have a brake roll which may be easily repaired
when damaged -and which is adapted for reuse of
undamacged parts. -

The roll members of the present invention ar
adapted to overcome the above mentioned diffi-
culties by a construction incorporating a hollow
cast outer shell or body which may be assembled
on- a-steel mounting shaft. The roll members
are shown in ¥igs. 4 and 95, as being of the usual
operating form in that a body member 2f{, having
integral longitudinal flutes 22 cn its exterior sur-
face, is .associated with a shaft 23 extending
through the body member £1 ahd providing jour-
nal portions for mounting the body member. . As
shown more in detail in Figs. 6 and 7, however,
the body member 21 is hollow and is secured on
mounting shaft 23 by means of a flange 24 and
taper bushing 25, as described more in detail
below.

‘The hody member 21 is shown separately in
Pig. 7 in its finished form. The manner in which
the body member 21 is formed is illustrated in
Figs, 8 to 11, inclusive. Previous practice has
been to cast the brake roll bodies in horizontal
molds split along the axis of the roll. With this
method, the pressure of the hot metal, which
determines the density of the casting, is at a
minimum, and also slag is apt to be trapped in
the mold at the upper portion of the cast roll
hody. Furthermore trouble is experienced with
the gases generated during the casting opera-
tion ‘bubbling through the metal. as it is poured
and forming “blowholes.”
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According to the present invention these diffi-
culties are avoided by casting the body member
21 in a cylindrical mold which is positioned ver-
fically during the casting operation. Also, the
casting operation is carried out so that the flutes
22 are cast integrally with the body member 2
and the machining operations heretofore neces-
sary in.forming the flutes 22 are.entirely elimi-
nated. The mold for the body member 21 is
formed in a cylindrical flask 28 which may con-

'8ist of steel tubing as shown in Fig. 8. Vent

holes-29 are formed in the wall of flask 28 to
allow the gases generated during casting oper-

-atlon. to escape freely, apertures 30 are provided

to form seats for pins 31 to hold a bottom core
cover 32 and g strip plate 33 for the mold in
place, and the flask 28 is further fitted as shown
with eyelets 34 for use in handling the mold.
‘The ‘mold is formed by positioning a brake
roll pattern 35 in the flask 28 by means of the
bottom core cover 32, as shown in Fig. 9, and
then filling the intervening space between the
roll pattern 35 and flask 28 with molding sand.
The roll pattern 35 used for this purpose is
formed according to the exterior fluted configura-
tions of the body member 21, and accordingly
conditions the interior surface of the mold formed
In flask 28 with impressions corresponding to
the flutes 22. In order to preserve the impression
for the flutes 22 in the mold formed in this man-
ner the roll pattern 35 is withdrawn. longitudinally
through the strip plate 33. This strip - plate
33 is formed with an aperture 36 having the gen-
eral form of an interior gear providing a sliding

s fit with the above mentioned fluted configura-

tion of the roll pattern 35. The outside diam-
eter of strip plate 33 is adapted to fit inside
flask 28, as shown in Fig. 9, and be positioned
by the previously mentioned pins 28{ which en-
gage eyelets 37.to wedge.the strip plate 33 in
place.

After the intervening space between the roll
pattern 35 and flask 28 has been filled with
molding sand and this sand has been tamped
down to the proper level the strip plate 33 is
positioned as just described and the roll pattern
3% is withdrawn through the strip plate so that
the mold formed in flask 28 is supported during
this step and the impressions in the mold for
the flutes 22 are protected against damage as
the pattern is withdrawn.

-After withdrawal of the pattern roll 35, the
strip plate 33 may then be removed and the re-
sulting mold may be further conditioned by
graphite spraying of the interior surface and
baking, and the like. When the mold._has thus
been prepared for the casting operation s center
core 38 and a core cover 39, formed with the
usual sprue holes as at §3, are arranged in place,
with the mold positioned vertically, as illustrated
in Fig. 11, and the body member 21 is then cast
in the usual manner. The vertical positioning
of the mold obtains the maximum effect of the
pressure of the hot metal and thus increases the
density of the casting formed. Also, the vent
holes 28 in flask 28 combined with the vertical
positioning of the mold allow the gases generated
during the casting operation to escape without
any tendency to bubble through the casting being
formed. Further provision may be made in this
latter respect by using a center core 38 formed
with internal vent channels (not shown).

The resulting hollow .cast body member 2§
is ‘removed from the mold .and the ends are

faced and internal bores are machined as at 4}
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and 42 in Fig. 7 to receive the previously men-
tioned flance member 24 and taper bushing 29
used to mount the body member 21 on mounting
shaft 23. The flange 24 is fixed on the shaft
23 by welding, or in any other convenient man-
ner, and is formed with a bushing portion 43
extending along shaft 23 and providing a snug
fit with the body member 2f at the internal
bore 4f. The body member 21 is posifioned on
shaft 23 over this bushing portion 43 against
flange 284 and is fastened in place with bpolts
44 extending through flange 24 and engaging
pody member 21. These bolts 44 provide a secure
enzagement between the hody member 21 and
mounting shaft 23 so that the torgue applied to
the roll during operation is effectively trans-
mitted between shaft 23 and body member 21.
At the other end, body member 21 is centered
rigidly on shaft 23 through the taper sleeve or
bushing 25. This taper bushing 2% is of a con-
ventional split sleeve type and is driven into
place on shaft 23 in the bore 42 of body member
21 to provide a friction fit insuring a tight,
lasting connection between the body member and
shaft, which renders the mounting of body mem-
ber 21 on shaft 23 rattle-proof and centers the
body member rigidly in place on the shaft.

Brake rolls formed in accordance with the
present invention weigh only a little more than
one-half as much as the standard brake rolls
heretofore in use, and it has been found in
actual use that they may be satisfactorily op-
erated at considerably higher speeds. Practical
limitations as mentioned above have previously
limited the speed at which brake rolls might
be operated to about 200 to 225 R. P. M. With
the brake rolls of the present invention speeds
of 300 R. P. M. and higher have proved feasible.
This increased speed of the brake rolls produces
a snap action on the material being decorticated
that is conducive to efficient removal and sepa-
ration of shive and this high speed operation
is substantially superior to the results obtained
with the relatively slow speed rotation of the
conventional heavy brake rolls formerly used.
Also, as previously mentioned the manner of
forming the brake rolls with integrally cast
fAutes which require no machining retains the
tough metal skin on the working surfaces of
the cast flutes and thereby makes the flutes
stronger and more durable and thus better
equipped for high speed operation. The tough
metal skin on the cast flutes has the properties
of chilled cast iron. The flutes accordingly be-
come highly polished during use which reduces
frietion and further facilitates high speed oper~
ation.
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A further feature of the brake rolls of this
invention is the manner in which the body mem-
ber and mounting shaft are assembled so that
either of them may be replaced easily and con-
veniently in the event of damage. In replacing
either part, it is only necessary to remove the
bolts 44 securing body member 21 to flange 24
and then strip the body meinber from shait
23. The undamaged part may then be salvaged
and assembled with a replacement for the
damaged part. When the advantage of this
feature is added to the savings effected in manu-
facturing a hollow cast body member and sepa-
rate mounting shaft, the comparative advantage
over the unitary construction of the brake rolls
previously in use is even more substantial.

I claim: o

A brake roll for decorticafing machines ana
the like comprising a tubular outer shell form-
ing the body member of said roll, said tubular
outer shell being formed of cast iron and having
a fluted exterior surface cast: directly therein,
whereby the flutes on said exterior surface are
encased by the fough skin characteristic of said
cast metal outer shell, a shaft extending entirely
through said tubular outer shell and providing
journal portions for mounting said roll, a flange
bushing fixed on said shaft adjacent one end
and associated fastening means for securing said
shell at one end to said flange in assembled
relation with said shaft, and a split taper sleeve
pressed between said shell and said shaft at the
other end thereof for centering said shell on
said shaft at said other end.

KARL KAISER.
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