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Published Apr. 27, 1943

Serial No. 410,217

ALIEN PROPERTY CUSTODIAN

METHOD AND APPARATUS FOR EXTRACT-
ING FIBERS FROM FIBROUS HUSBKS

Hilarion G. Henares, Manila, P. 1.; vested in the
Alien Property Custodian

Applieation filed September 9, 1941

The present invention relates to a separating
apparatus and more particularly to a machine
and method for extracting coir from coconut
husks and recovering the coir dust.

An object of this invention is to provide =
mechanical coconut husk deflbering machine
which efficiently separates the coir fiber from the
coir dust of retted or hoiled coconut husks.

Another object Is to provide mechanical means
comprising a plurality of cooperating elements
whereby a coconut husk or the like is subjected
to a series of steps to separate colr fiber from coir
dust. -

Yect another object 1s to provide apparatus for
the efficient separation of colr dust from the coir
fiber of retted coconut husks which includes a
pr.ssure treatment of the husks, combing the
husks, separating the dust from the fiber, and
conveying the fiber to effectuate a further comb-
ing of the fiber and a more complete separation
of the dust therefrom.

Another ohject is to provide a method of sepa-
rating flber from fiber dust which comprises pass-
ing retted coconut husks between a plurality of
fluted pressure rollers to crush the same, comb-
ing the crushed husks, bringing the fiber to a
separate area to separate the dust from the flber,
carrying the fiber to a saw-tooth conveyor pro-
vided with a plurality of saw-tooth bars, moving
the fiber with a jigeling motion to effectuate the
removal of more fiber dust, further combing the
fiber to remove any remalning fiber dust, and
conveying the dust-free filber to & remote point.

Another object 1s to provide a husk deflbering ..

rmachine, the principle of which is to first crush
the husk between rollers and thereby loosen the
fibar from ihe dust or corky material and then
to comb the hroken or crushed husk as it passes
through a breaker and worker and doffer to cause
{he dust to-separate &nd fall or be thrown through
slcts beneath the worker and doffer to be recov-
cred, and to throw the flber upon a saw-tooth
conveyor which further shakes the dust from the
fiber, and thence to drop the fiber to a finisher
where it is thoroughly cleaned,

In its broad aspect this invention embraces a
series of coordinated steps for efficlently separat-
ing fiber dust from fiber and, more particularly,

relates to mechanical means for separating and

recovering coir dust from the coir fiber of retted
or holled coconut husks.

In the drawings:

Figure 1 shows an elevation of the deflhering
machine illustrating the drive mechanism;
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Figure 2 shows a longitudinal vertical section
taken along the lines 2—=2 of Plgure 3; and

Pgure 215 a top plan of the defibering machine.

Referring now to the drawings and more par-
ticularly to Figure 2, the numeral 10 generally
indicates a casing or housing of any suitable
materlal for the defibering machine to permit the
dust to be separated from the flber so as to con-
fine the separated dust within limited areas In
order that It may be easily recovered.

A chute i} engages through the housing 10 and
cooperates with a plurality of palrs of futed pres-
sure rollers, indicated at 12, 12a; 13, 13a; and 14,
14z, respectively, The fluted rollers 12, 13, and
14 are the lower rollers while the fluted rollers
I2q, 13a, and [4a are the upper rolers, with each
upper roller overlylng its respective lower roller
in pressure engaging relation with respect to ma-
Lerlal passing therebetween. The roller 12 Is pro-
vided with a shaft 15, upon which it is suitahly
secured, while the roller I12¢ has a shaft or-axis
15a¢ extending longitudinally therethrough. In
like manner, the roller 13 is provided with shaft
16, roller 3a with shaft [6q, reller 14 with shaft
11, and roller lda with ghaft 1Ta. The respective
rollers {2, 13, and 14, and 12q, 3g, and i4q, are
driven by a gear traln In a manner herelnafier
more fully set out, and the ghafts are sultably
supported in the walls of the housing 0.

In order to increase or decrease pressure upon
the rollers 12, 18, and I4, and 12a, 13¢q, and [(4g,
there Is provided an adjustable pressure regulat-
Ing means operating agalnst each upper roller
in any sultable manner and including a spring
18 carrying a plate 16z at its lower end which
engages with roller 12a, sald spring 18 and plate
f8a belng disposed with & depending casing 1680
which is carried by a portion of the housing 10.
A screw [8c threadedly engages through the hous-
ing 10 to contact a plate 184 disposed on the
upper end of spring 18.

Each top roller |2g, 13z, and (4ag is provided
with an overlylng adjtistable pressure regulating
means, such as just described, so that pressure
on the rollers may be selectively increased or de-
creased, depending upon the material belng proc-
essed, by turning the screw i8¢ in the proper
direction.

Thus 1t can be seen that the retted or boued
coconut husks are introduced into chute 11 and
propelled toward the Auted palr of rollers 12, 12a
between which it passes. The husk next passes
between rollers 13, 13a and 14, 14z where it
enters a combing area in which is suitably dis-
posed, within a housing 184, a cylinder 18 which
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rotates on a shaft 20 which is journaled In the
walls of housing 10. The cylinder {9 is provided
with spaced apart steel pins 21 mounted in spaced
groups of four around the circumferential sur-
face thereof. The cylinder (9 rotates at a high
speed, e. g., 3001, p. m,

The flber is further combed agzinst stationary
pins 22 mounted on back 23 suitably secured to
the inner surface of housing 19a.

The fiber 1s then brought to an area, generally
Indicated at 23a, disposed beneath the revolving
cylinder 19 jp mhieh gare meuntetl 4 worker 24
keved to a shatt 28, and a doffer 28 keyed to a
shaft 271, sald shafts 25 and 27 bheing iournaled
in housing 10. The worker ‘28 is provided ‘with
pins 28 mounted in spaced apart relation around
the oufer circumferential suface thereof. The
worker rotates at a speed of 25 r. p.-m. and is
driven by a gear train, as herelnaffer explained.

The doffer 28 Is provided with a plurdlity of
pins 8 mounted inspaced apart relation around
the ouier circnmkexentinl surface thereof. The
datfer rotates £t a.apeed of 100 r. p..m. It s to
be ynderstaod that siee ping 28 of the wonker 24
are sufficiently ;speeed -with respeot to the pins
19 of the daffer 28 5p that the fber can be car-
rietl therebetween,

*The ‘worker 28 and {he doffer ‘26 are of the
same gize &l are «lisposed sitde ‘by side beneath
the cylinder 48 fop further mct upan the ‘fiber,
The fiber dust is separated from the fiber ot this
point and drops thrangh an opeming or slots 30
into .a sultable container. Betber separation of
the fiber dust is socomplished by having the
morker and .doffer rotate at relgtively .different
speeds, the ratio-asdescrihed being 1:4.

The fiber is.carsied past the worker end doffer
ases glong a backing 31 and s thrown by .cen-
trifygal foree to @ saw-tooth conveyor, generally
indicated at 32, leaving .a substesntial ;portion -of
fiber dust remairing behind to be recovered.

“The saw-teoth conveyor 32 4s provided with a
plurality of stationary saw-tooth bars 33 and
movahle bars 34, each alternaie har belng mov-
akle. The stationary hars 33 are suitably sup-
ported, as by cross fleves extending transverse-
v «0f and anchoved In fhe walls of housing 349,
and the movalble bars are each securedto B crank
35 at the lower ends thereof. Rotatlem of the
crapk 35 by motive power, herdinafter deseribed,
peuses the sawe-tooth bars 88 aitached mhereto
te oaise and push ihe fiber forward along the
cemveyor. "The fher dgprevented from hackward
shoping by the .stationary saw-tooth bars be-
tween the mpving anes. At the upper exd of the
conveyor, the bans 34 are secured 4o a.stayor sup-
port 38 ahich is stidalle in slot 87 foloming the
movemenyt of the.orank 35,

‘The bars 33 and #i are about .ocne-half inch
apart, and the raising and deopping -of the mov-
ing saw-tooth bars causes a ipghng «f the mass
of fiber so that further saparstion .of .cair 4hust
Is .eecied while -the fAker 15 mrapressively maoved
along theconvegor.

As tie fiber drops fyom the wpper end of the
sewstopth convewar 321, it papses hetween two
fhtiend feed rdllers 38 .and 38 rotating an shafts
40 and 41, respectively, dropped onto a fimishing
cotinder42.

The eplinder #2 is :suiigkly moumied within
the cesing 148 :20vd rofathes on 8 shaft 43 jomrnaled
in the wabs of eaglng 1. The .oplimder 42 bas
2 PAUEEULY of spaced apart steel ming .44 mounted
o ihe cirounferential surfaee fexesd and re-
vohes st 5 high speed, €. £, 300 1. p. m. Fyrther
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combing of the fiber occurs as the fiber passes
along the pins 45 mounted on the backing 48,
from whence it is carried along a gulde 47 made
of half-inch mesh wire netting supported by a
plurality of blocks 48 secured at spaced intervals
to the inner surface of a housing 49 proportioned
to receive the revolving cylinder 42 and provided
with an opening through which the flber is
thrown by centrifugal force onto a conveyor 50
similar to conveyor 32 where it {s taken away
for drying, baling, or the like,

. Fhe fiber, as it passes along the wire netting 47,
further loses any remaining fiber dust, which dust
may be gollected in any manner as by having
slots or.openings in ‘housing 49 through which the
dust falls into suitable containers.

Referring now to Figure 1, it is pointed out
that the power for driving the coconut husk de-
flbering machine may be furnished from any
source, as by motor or engine.

Power is transmifted dto & pulley P secured to
shaft 20 by a belt B from the motor which turns
the oylinder or breaker card 19 and pinton 62
keyed to the end aof shaft 20. Pinlon §2 hag 30
teeth which mesh with the teeth of the spur gear
§3 to drive the same, The spur gear 53 has 140
teeth and is meunted for rotatlon on shaft 54
which is suitably supported on the housing 0.
Two sproeket wheels 55, each hsving 8 teeth, are
keyed to shaft $4 and rotate with spur gear 53.
Gne .of the sprocket wheels 6B is connected by a
sbrecket .chain 56 to the doffer 28 and a sprocket
wheel BT secured to one end of crank 35 whereby
the rotation .ef spur gear 53 drives the doffer 26
and operates the crank 36. A sprocket wheel 56g
is keyed to the shaft 27 se thal rotation of the
sprocket wheel 56a will also rolate the doffer 28,

&Angther sprocket wheel 58 is secured to the op-
pusite end .of crark 3§ which is connected by
sprecket chain 59 to another sprocket wheel §0
which is secured te shaft &I extending trans-
versely through the housing 9 and supported
theraby. Another sprecket wheel 62 is mounted
on ithe opposite end of shaft 61 and engages a
sprocket chain 83 which in turn engages another
sprocket wheel 64 mounted on-the end of shaft 40
of the fead roller 88. Feed roller 38 which ro-
tetes on shaft 41 s driven by frictional engage-
ment with roller 38 as the fiber passes therebe-
tWeen,

‘The ather sprocket wheel 55 keyed to shaft 54
is connecied by sprocket chain 68 to sprocket
wheel 66 keyed to shaft 61. Also keyed to shaft
§71 1s & spur gear 68 .engaging intermedinte gear
69 mounted on shaft 6% which In turn engages
spur gears ™ and 11 which mesh with gears 12
and T8, respectively. Gear 10 is keyed to shaft 15
and rotates fluted rdller 12. Gear 12 Is keyed to
shaft dba and rotates roler 12a. Spur gear T{
is keyed to shaft 1§ and retates roller 13. Spur
f;ar 13 is keyed to shaft I16a snd rotates roller

o.

‘The spur gear §8 also engages another interme-
The gear
14 engages another spur gear 15 mounted on
shaft 17 to rotate xoller i1§. The gear 16 in turn
engages a spur geal I8 keyed toshaft 11a to rotate
roller L3a.

A sprocket wheel 17 is alse keyved to shaft 67
and is connected by means of a sprocket chain
18 to another sprocket wheel 1 keyed to shaft
26 of the worker 24.

A pulley 80 15 keyed to shaft 20 of cylinder 19
and is connected by ‘belt 31 to an -equal slzed pul-
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ley 82 which 1s keyed to shaft 43 of cylinder 42,
Cylinders I8 and 42 rotate at the same gpeed.

As polnted out before, the shaft 20 1s sultably
Journaled for rotation and is Hllustrated as be{ng
raotatably mounted In member M. A loose pulley
P! is also disposed on shaft 20. It s thought that
a person skilled in thig art can readily understand
from, the foregoing description of this invention
that the shafts carrylng the varlous gearing com-
prising the gear train imparting motion to related
parts 1s all suitably mounted for rotation and
supported in one way or another by the housing
18. The particular way the saild shafts are
mounted is not per se within the scope of this
invention, and it is not thought necessary to par-
ticularize in relation thereto. The walls of hous-
ing 10, as well as the top, are of sufficient thick-
ness and strength to support the various shafts
upen which the gearing mechanism and cylinders
rotate, sald shafts belng suitably Journaled for
rotation on said housing walls.

In operation, retted coconut husks, or any like
material, are introduced into chute |1 and are
propelled to and pass between fluted pairs of
rollers 12, 12a; 13, 13a; and 14, 1da. Pressure
upon any one or all of said pairs of rollers can
be selectively increased or decreased by proper
manual manipulation of screw (8c to regulate the
tension of spring 18.

After the crushed coconut husks leave the
crusher rollers, they pass a combing compart-
ment |9a where they come in contact with steel
pins 21 carried by cylinder 19 which is rotating
at 300 r. p. m. to fiberize the husks. The husks
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pass downwardly along the pins 22, being con-
tinuously and rapidly combed by the ping 21.
After the combed filbers leave the area of pins
22, they fall into the area 23¢ where the coir
dust s separated from the fibers, sald dust falling
through small apertures which will not permit the
passage of the fibers.

The worker 24 rotates at 256 r. p. m., and the
doffer 26 rotates at 100 r. p. m. The fiber is thor-
oughly needled in area 23a by the cooperation of
steel pins 28 carrled by the worker and steel pins
29 carrled by the doffer 26 so as to extract the
coir dust from the coconut fibers,

The steel pins 21 on the cylinder 19 aid in mov-
ing the fiber along the member 3! to the opening
in compartment 19¢ where it is thrown by cen-
trifugal force onto the saw-tooth conveyor 32,

The flber is progressively moved along the con-
veyor 32 by a series of steps imparted by the
crank movement of some of the saw-tooth con-
veyor bars. The movement of the filber along
the conveyor 32 is such that the fiber is shaken
up to enable & further removal of coir dust.

After the fiber leaves the conveyor 32, it falls
on and passes between fluted rollers 88 and 39
into housing 49 where 1t is further combed in a
manner similar to the prior combing in order to
separate the remaining coir dust from the flbers,
The dust falls through a screen 47 and ls col-
lected.

The flber passes along sereen 47 and is thrown
onto conveyor 50 where it is transported to a fur-
ther point for baling or the like,

HILARION G. HENARES.
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