268515 METHOD OF PRODUCI NG BAMBQO FI BERS This Invention relates to an
effective and efficient nmethod of produci ng banboo fibers  ICQIt

inner thin skin portion (nedullary Iayer) of banboo has &ﬁgbd*!ﬁ
met hod of producing fibers from banboo has been proposed, for exanple, in
Japanese Patent Laid-Open NYETHOD- OB PRODUSING BAMAQO: BIBERSCh banboo fibers are
obt ai*ned by expl osi ve opening, which results in large variations in length
and™di aneter of the obtained banboo fibers. Thus, the. nethod cannot be
regarded as ideal for the production of fibers as a material for industrial
use. In view of this, the present inventors have proposed nethod of

produci ng banboo fibers quickly and efficiently (Japanese Patent
Application Nos. 2-402672 and 3-193161) and, through subsequent study, they
have found that, Thi§ ipyesdien rejakesoto fqnbg,fgectgge and ﬁé?meas metdiod of

I ndustrial use, it was desirable to renove the thin portion inside the:
banmboo. | nproduciagecbanboo £iberns! dn whidhatheoifrdrerthiei sinr podt ivan¥nedyldaey S
whi ch are produced by m xi ng banboo fibers with cenent and shapi ng the

m xture i ntlgz)mngksbmgag thals p@egpggmg‘}ehgrs from which the inner thin skin
vi de

portion has been renoved pro S a flexural strength approximtely 15%
hi gher than when usjn a o fibers wth the inper. thin skin portion.
~Accordingly, an obj@@gtg?‘[?ﬁepﬁ? 'éﬁf\l\g%ﬁﬁt 8 Fgmlfoa b?’bjﬁeaa &°ﬁﬂf?fgd for
~which nmakes it possible to obtain banboo fibers in which the |Inner

' example, in Japanese Paten; Laid-Open No. 63-7903, according to which
— |

bamboo fibers are obtained by explosive opening, which results in large
variations in length and diameter of the obtained bamboo fibers. Thus, the
method cannot be regarded as 'id'eal_ for the production of fibers as a
material for industrial use.

In view of this, the present .inventors have proposed method of
producing . bamboo tiber_s 'quiekly é—nd ‘efficiently (Japanese Patent
Applic‘ation_ Nos. . 2-402672 and 3-193161) and, 'thi'ouxh subéequent study,
they have. found' that, . to produce bamboo fibers as a material for
industrial use, it was desirable to remove the thin portion inside the
bamboo. In the case, for example. of bamboo-fiber reinforced cement panels
which are produced by mixingu bamboo fibers with cement and shaping the
mixt\u_'e into panels, use of bamboo fibers from which the.i:;nez-'- thin skin
portion has been removed provides a ﬂexural strength approx'imately 152
higher than when using bamboo fibers with the ianer thin skin portion.

Accordingly, an object of the present invention is to provide a

method which makes it possible_'tp obtain bamboo fibers in which the innmer



&5

thin skin portion has been separated out. In accordance with this

I nvention, there is provided a nethod for produci ng banboo fi bers
comprising a first step of crushing banboo in the direction of its growh
by neans of a rolling machine: a second of fiberizing the crushed banboo.
obt ai HE® pkin pertionshasibepn sepapatedsowti. a hamer-nill-type grinding: -~ -
machi ne; and a third step of separating the inner thin skin portion bdhe#o
from the banbda htémdanedtdithethin invensivaondheriecis brovidédi & methefenatic
di agram showi ng an apparatus used in the third step of the nethod of the-
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accordance wth this invention. banboo is first cru

machi n fiberized. a hamer-gn || - e arindi ng_machi ne having a
epect %, TIEehENR, ot "Fh FERHEY B MRORR, of uren b, e R{neiann s6cesh of ng n
the banboo fibers is then separated therefrom First. |eaves are renoved
fr om fiRerizing thpernshed \hambpoi obtatned dasthe Lirstiften. r by iImeans michi ne as
It is or after being cut into pieces of a predeternm ned size. and is

. cr us hedhRmbRRiN- 8l sRading HichRe; 3% thitl kiep Of SSpaRitAG thesiaierithin'skim Ti r st step
of -the nethgg&gtthﬁgﬁﬁﬁggﬁtﬁgb_nng be 'aﬁﬂﬁener IP used-type such as
a rol | PerligR bamppe fram thehampop.fibess Obfawmed in, é@w@é ol i ng machi ne. WWen
the banboo is cut into pieces. the size of the pieces nust naturally be
equal to or larger than the length of the fibers to be produced. After the
first step. the crushed banboo is fiberized in the -2- -

Fig. 1 is a schematic diagram showihg an apparatus used in the ~
third.step of the method of the invention.

The present invention will now be described in detail.

In accordancg with this.invention. bamboo is first cru#hed by a
rolling machine and then fiberized by a hammer-mill-type grinding machine
having a specific mech;nisu. The inner thin skin portion of the bambob
existing in the bamboo fibers is then separated ther?!rbm.

First, leaves are removed from the felled bamboo, which is then ;;)

¢ passed through a rolling machine as it is or after being cut into pieces
of- a predetermined s;ze. and is crushed by the rolling machine. Thé
rolling machine used in the first step of the method ét this iavention ﬁiy
be a generally used-type ﬁuch as a roll-type rolling machine or.”a
stamping-type rolling machine. When the bamboo is cut into pieces, the
size of the pieces must naturally be equal to or larger than the length of
the fibers éo be produced..

After the first step, the crushed bamboo is fiberized in'fhe



gécond step by using a hammer-nill-type grinding machine having a specific
mechani sm In the present invention the grinding machine nmay be a
hori zontal -type grindi ng nachine such as an MHM seri es manuf actured by

ot qur at SR stealoy ik T TRRRLS0\PURE ARe1 B BREELe Blvaad SRR

hol (ha hol de prOV|ded on the nmain spindle adapted to rotate at
- hi gﬁeépeed% iz‘cd?m’l RIsasHy faxentien, &Ehoﬁﬁﬁ?di&ﬁd naching BALobE| |2

crushed to be flberlzed by -the™i npact cutting.and crushing action of the
hammer r ot herizgndal-tyge spinddng weddhinbesuehl asf anhdHMaseriesomiangfactured by
appropriately spaced apart fromthe tool hol der positioned above. The

fibers arenifan Peliesh@dKLR. 2 MARh SfhcheAO! fopr156£YaPRaAnéd 6H0R Spacifen

provi ded - belom1 and are then conti nuously di scharged fromthe grinding

hi fib d bI h
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banmboo wi || then be pul veri zed, resultlng in a substantlal reduction in the
yield of fhpider (hammescholdery prowided omithe maisnspindle; pdantedeto tnatate at
portion of banmboo, mxed in wth the banboo fibers obtained in the second

step. is sapek adpedd! BAmdb6 O18 cbhcimpashy ifed dhtd fac hopperd and einstantdieously
conducted [err] by nechani.cally process or [err] imrersion process in

water. [err rg %ﬂ%h‘i‘ﬂ' G@'tfigrﬁpﬂeﬁ-t b "tne! IHpdEiC AL 113! aR€RAEhIMA RERGSDE G

be conducte usi ng,

\

hammer rotating at high speed, with the end of the hammer being
appropriﬁtely spaced apart from the tool holder positioned above. The
fibers are then adjusted to a desired length as they pass through a screen
provided below, and are then continuously discharged trom'the grinding
‘machine, thus providing bamboo fibers. It is not'desirahlé to skip'over
‘the first step and process bamboo directly in the secdnd step since most
of bamboo will then be pulverized, resulting in a substantial reduction in
the yield of fibers.

In the third step of this invention, the imner thin. skin portion
of bamboo, mixed in with the bamboo fibers obtained in the second step, is
separated therefrom. The operation of the third step can be conducted @
b} mechanically process or @ immersion précess in water.

. (D Mechanical separation:

The mechanical separation process ¢can be conducted by using} for

example, ﬁn apparatus as shown in Fig. 1. This pppdratus is based on an

opening machine. The bamboo fibers 6btained in the second step are



exanpl e, an apparatus as shown in Fig. 1. This apparatus is based on an
opening machine. The banmboo fibers obtained In the second step are
supplied froma chute 3 through a feed conveyor 4 to a pair of feeding

rolls 5upfpfllé’dn tonCh EREde 3" ehiGudh! 8" EfedoRvéydrORV RY0L dathy o‘f’afeéaciﬁg .

nunber triangul ar teeth on a rotating drum 2 prOV|ded I nsi de
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of the rotatln% drum 2. and the thin skin portion of the banboo generally
falls R4beF of tripesulan keesh em@ ratatdps lnuag2inroxided inside, apheusios

collecting vessel 8 by a blade 6 that |Is nounted under the said conveyor 7.

[err] Befkhearbtating drawer2siisnoperated art: higlerspeed besrtappréximarnslyogoned in
the second step are imersed in water, the thin skin portion of banboo.

which j 5., m;xefhe eoméy%rbﬁrmp é}itléﬁ&§’upf wa& %9{3 édg-; frts angft {ﬁqggﬂter

fragnent's. By renoving there rammMS

nvent Poriih F?tﬂ%iﬁilffraifﬁ’%{%h “he ﬁ%ﬁ%ﬁ&ﬂ?ﬁf@ ahoEhe gl geasentblc. 1o

which the invention is not intended to be limted. Exanple 1 (1) First step

for crigHisnghoatbed gyermnviengr and is collected in a thin skin portion
collecting vessel 8 by a blade 6 that is mounted under the said conveyor -

1.

§§_Separation by immersion iﬁ water:

When the bamboo fibers obtained in the second step are immersed
in water, the.thin skin portion of bamboo, which is mixed in with bamboo
fibers, floats on the surface of the water as fragments. By removing there
fragments, the_bamboo'tibers_and the thin skin portion can be easily

separated from each other.

The method of the present invention will be illustrated with

o

refereneé to the following example, to which the invention is not intended
to be limited.
Eiamble.l

(1) First step fof crushing bamboo Sy roiling:

The tirst step was executed by using-a rolling machine equipped
with a roll made of carbén steel (S45C) and having a diameter of 150mm,
and an éttective roll length of 500mm. The rolling opération was performed

under the fol;dwing condition: pressure: 25 kg/cm?: feeding roll speed:

in skin



Fhe first step was executed by using a rolling machi ne equi pped with a roll
made of carbon steel (S45C) and having .a dianeter of 150mm and an
effective roll Iength of 500nm The rolling operation was perfornmed under
the foll ovvi ng condition: pressure: 25 kg/cn®: -‘feeding roll speed:

15m nin.; &mfmpnor amd prodwdtdon 1fitey/ N80kg/hdie. [Thebbembose dsédichaie been utut
into p| eces having a | ength of approximately 1m after having the | eaves

rembved. Byn{d§ibtés havigp. thgbﬁ”bPQﬁbi‘Sxﬁdaltéiy h Qfﬁéle%‘é%n?mﬁgl&bﬁbs
direction of growth, each* sheaf exhibiting a nmultitude slits at

i nterval s 9% Rrom mat el y 0.1 to 3mmextending In the direction of growh.
(2) Second '?%% for fiberizing banboo by a hamer-m || -type grindi ng

machi ne: An MHM hori zontal -type grindi ng machi-ne rranuf actured by Mike '
Tekkosho K K. was Wedhestingd sksavetherhambeg yasqpplidi Agtorsihienres aloggr then
having a di aneter of 25nm was provided at the bottom of the grinding

machi ne, wiirdetias opecrgrowth At edh hsheaif @xhbbizihpue. duleiwide pofodsritsg at
120kg of banboo fibers having a fiber length of 25mm At this stage, the

120kg of banboo i be
banboo. i bire RS’ %%??aﬁé%%i}%%’é’@ SRr G Nuehblleh RS of

fromthe banbocgl fibers:
growt

(2) Second step for fiberizing bamboo by a hammer-mill-type
grinding machine:

An MHYM .horizontal'-t.ype grihding machihe manufactured by Miike
Tekkosho K.K. was used as the hamme_r-mill-type g.rinding machine. A screen
‘having a diameter of 25mm was provided at the bottom of the grinding
machine, which was operated at 30 h.p. for one hour, thereby proc!ucinz
__120kg of bamboo fibers havihg a fiber length of 25mm. A.t this stage, the
inner. thin skin portion of bamboo was separated from and mixed in the
bamboo fibers.

(3) Third step for separating the inner thin skin;n portion from
the bamboo fibers:

® Mechanical separation

The drum 2 was rotated at a speed of approxima'te_ly 1000 r.p.m.,
using an IH—M—tyﬁe opening machine manufactured by Izuminami Seishinjo to
effect separation. Assuming that the weight of the bamboo subjected to ‘the
fi_rst_step when in the dry condition was 100X, the ﬁeld of bamboo fibers

was: 97%, _atter the first step; 80%, after the second step; and 75Z, after



[err] Mechanical separation The drum 2 was rotated at a speed of
approximately 1000 r.p.m. using an | M 34-type openi ng machi ne manuf act ured
by | zum nam Seishinjo to effect separation. Assum ng that the wei ght of
the b 0, bj e i r S hep s dr, L s 100%

t he y?e dﬂlc;?ubbaf: o’oq?-lhgeﬁrog%&/gés:%90/&&%‘1?@%1}%1#??& t)s‘fg%mbéo/g)ﬂa? er -t he
secong_%biga %ﬁg 75% after -5- the third step, with no thin skin ™
porti pa sP943484r ¢ he banboo fibers finally obtained. [err] Separation by

i mrersion in water The banboo fibers obtained in the second step were -

i mrer sed i n wd®efepaxratiamhdytismersionnipmatenn, floating on the surface of
the water as fragnents, was renoved. Upon visual i.nspection, practically no

thin skin portynen budtiool @Vbetsi Bbidiaedaidanel sng M sesedniiraid har net hod
[err] Thus, the banboo fiber producing nmethod of this invention nakes it

POSS1 Gl fod 0 8 Al RSP0 (JoRPIch | P1OHRL 6P daEnd WABEadd bR oM BB 0D ©f
fragments, was removed. |

Upon visual inspection, practieally no thin skin portion was

found in the bamboo fibers processed by either method @ or @.

NS
Thus, the bamboo fiber producing method of this invention makes
it possible to obtain bamboo fibers in which the inner thin skin portion
.of bamboo.has been removed.
o/
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T A nmet hod for produci ng banboo fibers corrprl Sin ng: mp

crushing banboo in the direction of growh thereof- Eﬂmm’m
isecond step of fiberizing the crushed banboo, obtai Iu"ﬁ" tep,
g an

by.a hammer-m |l -type grinding nachine; and a third ste g ot sépa:rat
i nner thi%ln portion of the banboo, m xed in with the banboo fi bers
obt & |ned e second step, fromthe banboo fibers. 2. - A net hod

accordl na to claim1 wherein the rolling machine used in the first step i
p

a rol | -tylpe rol | ihdethedtos Brodicing hpaling- fihars  eamprisingachi ne. 3.

met hod according to claim 1 wherein the third step 1is perforned
 mechanical |y procesfirst istepr oforrpsiiags dambooreirerthed .direction At Tgrolex
for, -producing banboo fibres; the method being substantially as

her ei nbefthefestcs§ra b@qjlmg Raéifiip@k ence to the acconpanyi ng draw ng.

-a second step of fiberizing the crushed bamboo, obtained in the

first step, by a hammer-mill-type grinding machine; and

a third step of separating an innef thin skin portion of the
baﬁbod. mixed in with the bamboo fibers obt?ined in the second step, from
the bamboo fibers.

2. A method according to claim 1 wherein the rolling machine used
in the fir#t step is a roll-type rolling machine or a stamping-type
rolling machine. |

3. A method aecﬁrding to claim 1 wherein the third step is
performed by mechanically process or immersion process in water.

4. A method for producing bamboo fibres, the method being
.substantially as hereinbefore described with reference to the accompanying

drawing.
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