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l Sectetaryof State. S e ie ‘
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M: ) regeipt of your coﬂﬂdpntiul deapatoh
CEERY A oL e T
: I : o2 (4).r ~TRo.B7 of the '17th of July end to
. 00NFIDERT1AL.(5)_.,; : S e L
B ’ i , tranomit to. you for your information:
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: "'s oopy of oorfespondence with -,
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dpeaification of his invention for the

*

tréotmont of .5isal ond allied Tibres.
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T am obllged for your letter of 18th Inst; and am

glad to’hear, .of . the intereat which is- being ta.ken 1n my
- resear&h work on sinal. E -

- \71th regard. tq: my ?)ecli‘icaﬂon. T ha.ve no. obJection -
to this belng communicate to the two bodies rei‘erréd to.

In order -to explain my proceea and 1tu o.bjectu 1n

greaﬁer -detpil than was . possible in this speciﬁcati‘bn I- o

“wrote a monograph on the subject.,” 'This’ 18 .the.papep nhich

- you Were ‘kind. enough -to' appréclatively” ac}mawledge In your

letter of 8th July.. I think that- this paper conveys more
-deta$l than does the .specification, - - .Coples -of thnls paper -
are now in the hands-of His Fxdellency the Governdr of Kenya,

- 'the Bisal €rovers . Associatlon, -The Chairman of-the Board -
" of Trustees in London, and the Director of ‘the L:Lnen

Industry Aasoclation at. Lambeg. L . -

v The theories which the spec:l.fication and pauer explain
become of value only vhen vhen proved by actual demonstration,
In order to do thls, abecial machinery-has had to be invented.
This hae been done, .and-has beén provislonally protetcted 1inj
the  joint nanmes of Uessrs Falrbalrn Lawson Combe Barbour Ltd,
and myself, 1nh accordance 'with the ‘arrangement.in my .
meaorandun of July- 1935, :This machinery:is at present in
‘prodess of manufacture. and should ‘be ready. for demonstration :
in dbout three months; I am arranging to erect this plant
hera in the first 1nata.nce, d '-'1111 have a suoply of Slsal

4

"(REGISTERED) - /__. Speree
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. The Under Secrotary of State. - e s E
- B ’ . - B B .o
leaves from Kenya. R C . :
~ .. Thon this plant ip reedy I W11 commmicate with
you and will be vory glad to place nyself and ‘this machinery.
- at your diagposal. ’

T . 1'veg to encloge: further ¢oples®of my paper. in case
you ohould resire to transmit this information to othor ’
intorested peoplq. ' o L. PRI '

S T em, in,
% i Your obedient servant, © .-
» y o
&
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Bir,
1 hnve the honour to acknowledgc the receipt or

H your pradecennor's bonridential deupatch of the 25th uay, ‘

encloaing -3 copy or tne- npeci: lcation riled by mr. J. Mo- -

i~ R B
I e %“{’4' Orae of his invention for the- treatment ot ainal eanhd al- °
LR '/ . - B .o -

lied ribres.
: 2 I note tha.t the specizication should e trcnted
' as eonridential ror t‘ne prenent. . ‘J.he .uirector ot Agri-

e culmre has, however, represenced thu.t -»the su'b,}ect 15 one

S ,‘\ '<which in of e;reat: interest’to the stsal Lnduntry uommittﬂu;
|

= j' (’) K .the.t various new procenuen )uwe coma to. the notice ot ‘thiui
- : - Oommitteq, o.g. thn Verdoun procenn, tho .uwen pruceaa, tho{
g n;mgqll deoorticatgr c.x’u"'the nollier degorticutor- . n’ i
..thet in order .to nssess the merita of the proceéses con» }

- - \ cerned and to decida*whethar or not to devoze a.ny pomion

,. oi‘ tne

‘_ ies.l levy i'und 170 '£he conduct pf. oxperimentn in

connexiou with any one oi them, it is importemt thnt the

- . e T F

uommittea should. ‘e 1n ponseaaion or- as mucn 1niormation

R ‘» < ’3_. I.n theaa circumatances -L hs.ve to suggest that

1
1
|
|
1

B S 7 : |

l S . a.s possible about each or -the processea. S S i

i ) '

| |

5

Hr. -MHeurae might be asked v'hether there rlould ‘e’ any ob-}

J‘oction to° the conmunicaticn or his epecn ication, it neco-

Bsnry conridentially, to the .Hisal lnduntry uommittec.
It would. alau he unerul Tor the ‘Goimittee to A

i ) know whether a copy oi‘ the specirication has been nant to

U iME RIGHT HONOUMABLE - -

LY "ORMEEX ~GOstly PuGey H.P., ' -
BIURISTARY . 0 BIATH KUR 4nE bOLU.uLbB.

.uovnmu BUREKT, . L

LUNUON, B. \7. 1.._ T
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i Sinul hintory ot‘ roeonb yonx'n bourn nnnlogy _’

.-u_’f:o:thnt of Rubbor. I.iko tho Rubbor Induntry which has -

_' dov 1upud in tho Bnut trom uood tnken from ito originnl

~tmd eoonomlo oonditionu 1n 1ta new nurroundingn, 86, siunl

L npponx‘s to vo' ronowing o uimnnx‘ trond.

B all world roquiromantn until three docndos or no ago. o
smoo then the plnnt han been mtrodueed i.nto Eantom Afx'icn
nnd the, Raat Indiea, where its expanuion hnu been rnpid )

pnrt‘.iculnrly 1n Eunb Afz'ica, as. tho followjng tables of

- nnnual production will shon. ‘. The figuren are tonu. '

1832 1033 1934
788,000 . 93,0007 92,000

‘,9,1,999 108,0.00, 121,000 7

£ nl EYRR

44,000, éo;‘x':do 95 ooo 'as‘,o‘oo
~..214,000 ,;gsa;opo 296 ooo 298 ooo;‘,_-_ ,

)
2. . / Hoxico, tho homo of tho Sinnl industry, :mppliod "f
)
|
i

'_{1 auitn’bl_ ﬁhnn eithor uexieo or the Rast Incnen. - An woRld .

requiromonta continue to expnnd us t:hay axe doing, thera is"

every 1ndicﬂtlou thnt Baat Arricn '111

1

nrticipate 1n thia ' !
L

|

l

The induntry was ontablished 1n Ennt Arrieu during

ne 3

N period when vnluan at:ood around 228.

‘ Ihen cam wnr and

witnonaod 12} 5.nrlnf:5.on 1n vnluon or nll primnz'y produots,

. Lnoludine; ﬁhm-. or sual. che priso or _hich was: contyolled .

‘at £99,.C .I“.FV, . During the, pont-vnr poriod valuen req’a@nod B

B
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- ut'. vory high lovoln! orrormg nctrnctlvo lnvoatmnt.‘ untu )
":tho deprennion ‘ot in,’ : - '

Thin 1ong period ol‘ px'onpex-ity in unqueutionnbly -

the. main caung or tho inl:ensit;y of tho nlsrox'tunen which .
overwholnod tha 1nduntry during tho yonrn of dopronsion. :

'"ho nttrecei‘{o profito of that porlod inducod a phnuo of -
“;"x-upj.d, and hnphnznrd dovoloment.;_ The lncrenscd px'oductionf
reuulting from, Chosa now post wari arann .coincidod ﬂ.th the o 4‘
: heuvy .t‘nll in connmﬁption at tho bag‘.lnning of tho nlump.

_The clash ofnthnao -two: conditiona inbonained tho fall in
451“1 vuluon whiob. aut in. during 1930, and oontinuod until

:;l'f!nrortunatoly ther.e vnn not nor ia thore yot - =
any mathoﬂ vharaby t;hia induai:ry cnu plan nnd reguu to .

-

somo oonoortod 1ntemntlona1 mnngement‘to udjuat bnlnncea

between suppl'_ and de_:'ndri.n tho field or prinary produ!!‘t'a e
\111’1 no doubt:

1] ovolved in. I:he courao ot time, but untu

: poutority produces .a; worknble fomula, sisnl can only

dix'oct_its offorba ato: chonpen!.ng 1ta productinn contn nnd
extonding 1tn mnrketa.» 'I'he object of the 'riter 1s to
indicaxte 8 way, .whioh ahonld ausint the mduatry toverds

. ovor wide margin P as mnst: be t’n case 'M:h a product,

[ Sveel {

' cnterins for rostriuted mrkota ns sual does, - 'I'he bulk""'
of the world'a produonon or thi.o fibre 1n mde mto 'bi.ndor S.

L 24

.. The neoosnity for Lo




Eﬁino unod 1n hnrvnnting. Woather. cohditlﬁna in thb:gxl'ﬁin R
~4 groung urunn ‘of tho world thorot‘oro oxoroino o'vory - :
@f\ o qprgnouncod control on: Bianl vnluau, and ss long as the L
industry continues to dopend upon thiu one markot ‘and thut .
: mrket dopending upon weather oonditionn, 80 '111 81un1
oontinua to be a npeculatxve lnvasemant.; P - ‘
BT ”.- B 'me ezparlonce of the paat alump ybnru 1a a ' ‘
= grnphic 111uatration of the bnuic -nuknana ot‘ the ainul ‘, o
mduatry, mtunllfied no doubt by (:he nbnormnl oonditionu -
which have provnued but cloarly indicating that without
a bronder "basls in the-consuming mrket, pricos ‘w1l l )
continuo £0 be’ nubjoeted to' hoavy rine nnd fn11. L -
9. _‘ T ‘I'ho prolonged poriod or depreanion ‘has bx;,oug,ht ’

. some oomponntiunn to, the’ 1nduutry in t;he way of an S e

g oxtonaion of markotc, 1uduced vory lorgely by low. vnluan,

’,‘A; : Imt there’ 15 L} dnngor of . 'i:hoso new mnrkata nhrinking nixould- '

- 81ae1 vuluen rho*;bova tho prioeu /or“co’)‘ﬂ’petitiya ribron.
: : Exporienoo hu uhown f;hsb potonunl uaeru or thin nbro

)
5 aro chnry of adopting it 1n their: ‘trades on eccoun?: S J(
’ |

ERPE - prioo mstnbinty, pux‘tioularly -hon 1ts nue antnil’s the-.

AR

’ beginnins to’ tako an’ intereutz’t:o-qay. .

~10: LT " The. t;x-adea roforrod ‘o’ ﬂuch are ebnorbing the

' bulk of " produotion in'excess of bindar twine raquirement;a

and ‘have - theroby ansisted '4n great’ measura 1n ‘the reeant
ndvanoo 1n vuluos, are” puroel twine and cordage mﬂnnt‘acturers,'l_ _

the bodding ‘and’ upholstery ﬁradeu, pnrticulnrly A’ U B.A. o

" ana’te's vux‘y 11mltad oxtent ‘fabrics Por:ssskal .

l

1, - et

R




":.Exporiencn hna uhown thnt potontiul usera ot this fibro e

" and“to'a very limltod oztonc fabrics ‘for: anoka' :

. thino uuod in hnrvcuung. g Wonihur'conﬁitibns'm tho'gfain
. prnnounoed control on’ Siuul vnluon, .and as long as the

‘market’ doponding upon weathor conditions, 8o 1111 81snl ’

'».graphlu inuutrltlon of tho bnnic weulmena of: t’no 81sn1

. ocontinus. to be’ subjected- td hnavy rise and. fnll.

oxtennion of nmx'kots, inducod -vory lnrgoly by low vnluou, "
BRI E vnluen riae gbovu‘ the _prices. ot‘ oomput:ﬁ*o £1bres.;

Care chary of ndoptlng 1t 4in their: tradan on‘ acoount of ;‘:;, = .
. price instnbility, particularly Ihen 1ta uge | entnils tha SR ?_‘_"

_'_moro ateblc pri.cou moving nithin nnrrovor limiba and a%

A"'rbeginning to take an inborout to-qay.
16,

growing n!‘onn of tho world theruroro oxercino a very

1nduntry continucu to dopend upon thu ono market and’ Chat

coneinuo to be a apooulntivo 1nvoutmonh.

- ‘Iho experionco of . the pant nlump yeera 1a a

1ndustry, mtomiﬂed /no doubt by the nbnbrnﬁI conditionn
which have provnilod ‘but cloarly mdicnting that without
a broador basis in tho sonsuming mrkot, pricea 1111 . )
‘The- prolongod per!.od of~ depnoanioh hus brought

nonc oomponntiona to~ tha Lnduatry in the.way or 8n-

: 'but thox:o 1- a dangor of thoaa neu mnrkats nhrlnklng ahould

C Matnllacion of' apooinl mnohinex-y. Thera 15 no doubt thnt -

) .'compoti.tive and e‘onomic vnluoa t:o ot;hor ribrea, would

oncourago conuumption of siani 1n thuse “trades: 1hich nre LR

R " The tradés. rererrod to which-are abaorbing the

-bulk of produotion in"excess of ‘bindor twine requlrementa
i _“nnd have thox-oby ‘aas1ated ‘in groat mennnre in the recent <

ndvnnco In® values, nro pnrool tune and cordage mnnuract:urora,l. o

the bodding ‘and upholatery ﬁrndan, pnrtioulnrly in U 8.

: Thono ncw mnrkota nra of ipeutimbld ‘value t:o the

s

:s




' induntry, but as thoy opornto on low px'ice levela they can

) only bo oxpoutod to continuo thoxr pntronngo undor modoruto, e
’ nnd more parbioularly, ntublo values, ' o -‘ = .
'—-12 v - A rnctor which munt nlwnys be kept 1n viow 1a tho 5

oompotition of unnilu Bomp. . in, liko sinul,do a hnrd
fibro, and is uned apn an: altornutive to&smul in mnny o
lmportnnt mnrkotn, uo han’ ‘an influence d\?on suul valuen.
I-‘ox' cartnin producta such as marino corduge Mnnilo enjoys
no1‘. only an ontronchnd poaitton, but,in ¢ortnin qualitied ..
. ;t h“ an undoupted Vac‘lvuntngo in being 8 more flexi‘ble-
- and. a kl'ou‘brittle fibro. It is beliovad poauiblé houevor :
" ‘that the dianbility whlch aiaal sufroz"s !‘rom in this '

dnarkot cnn be ovorcomo by a eimple method of converl:ing :U; 3

' 1nto a aorter nnd ?noro plinble ribra. ;l*h:ls wﬂl be

expluinad‘lat r._,_.," 14 T " . j'

thore are mnrkotu ror siunl outn}{lo ,mg bindex- twine trnde,

m&x‘kotn which consume hard fi:bre nnﬂ- which have- recently - '_- P .v.'

o been doing so at; an 1norosning ratc,

'but due solely to, the T

atlnmlun or low prices.‘ ‘I‘he values of Siaal which have
. ruled durlng the ‘blump period, nnd vhich have bean the cnuﬂe

of this- ribra finding ita wﬁy into haw L ketn, those mueﬁ'

‘.“

* : have beon bolow -the existing cost of production, and unlesa
‘ ‘ costa ax'o brought down ‘1:0 a figm'e which vill yiold a profit " .
." to “the. producor and ottered nt; a levol which thoae -new, — '
] customex‘s cau afford to -pay, ‘th_ag,t:hos? ;nqugta.cap;xot .
: be conuidorad pornmnent. " : S : e
“14- ) P In a comprehensive Burvey, of the mdustry which
B it :ln _now. propoaed to mke, we will ”begin witn fundamqntals,
the rirst nnd most importnnt boing cost of product‘.ion. This

N nnalyﬁia ahould necessnrily a‘bart with agricultura, ‘but ag’

that nubjecf: 1s besb doalt with an a aubject deaorving




grontor acopo’ than thiu pnpor can ncoommodnte, 80 rno.aylll aoein

bogm with tho plant’ roudy for hnrvoating. Coye

o 'I'ho wx'it.er finds du’riculby in- presenting a pichura
or oontinuity in thin ntory of Siunl, ‘the many 1uuuea being .
uo unovonly mtorwovon, ‘buts truata, bhut; with pationce,

i tha render \1111 rotnin n conatructive nurratlve, when all

-

5. e Doprosned timon forced the 1nduat:x'y to' malke o
ooonomien, and at tha same time to, stlmulnte research into
many of . its phusea, lnuluding improvementsa in: egriculture, ': :
lnbour, plnnt nolootion, tranuport oxtruction, greding, o
bnli.ng, nnd thn ntudy of converting Sisel 1,nte. & aoftor

‘ ". ] fibro sult;able fox‘ ‘new unos. : _The nmouni: of activity,

1
]
i
1
i
|
i
|
}
'1awr1tten., PRI e 1

“onorgy and monay expended during the pnst yeera on those S

ke

b lines or reuourch hnn beon vary cohnidarable and hn!r hnd - ;‘: : ':1

tho co—opern h'lo mn,

‘a united 1ni1unhc/y o,gg;;pting through

1@ Asaoo‘intionu nnd the nympathetic nnd pz'acticulﬂ

aasistanoa ot' Kome and Colonial Governments. - :‘b

.- < conniderable haadway ia to be recorded in mont Ter T
‘of thoso brnnohea o!‘ research and 1(-. :ls to be hoped that the -

“resultd of- a1l t‘hia work will ba oo'lluted 111 due courae, a\a.

.
~pu‘;ﬂ_m)md rox: the"g neral guidancﬁ of ths' 1ndustry. T "‘j
LT T e Hotlve, of tiifs. :paper. 13 to. atimulate thought i

and discuauion on the- dual ideal of reduclng costs nnd
incressing mnrkets .and . the . writer, after years of. research
“into both of these busic su’bjects, presanta the reaults of.'
his vork, not wlth any nttitude Jof dogmﬂtiam, ‘out with the hope
thnt: 1t w111, through controverny und éz;u'gumem:s, imiuce o

: efforts (:o brea ‘A new ground ’in oth of theue 1ndicated

aphex‘es, and’iso in t;ime, asslst. o plnce Siaal fibre ina

more prominont and stab




019, V{hon tho basio fuutor of px-oduction oonb BT I
oxnmlnad hmvevar und nlthough i‘ar rouching econOmios and -

mprovomontzn in producbinn nnd proparntion huve beon intx'o-,

ducod thore utill remums mnch room for 1mpruvement,,

particularly 1n tho outublinhed mathods of hnrvnating ’ N

and oxtrncbion. o Tho gener :nyat m, 1n 80 !‘ur an 1t—applies

/

to ﬁast At‘rica, the largent producing cnntre of the world

x‘osults in a- loas of upproximntely one hnlf of tho fibre’; o
contont of the loef. This quaation of waato‘must neoessnrily

hnve a diroct beaé‘ing upon costs ‘of production, and until

ib 1!: aolved and reduced t:o within more ronaonable limita
the 1nduat:ry cennot e oonsiderea. as operat;ing nt. 1ta - L
lowont economic‘coa't.- It: 18 well therefore to exnmine

e tha ﬂwtors which 'bring %his wnsce ebout and t;o atud‘

S easible me't:hod which oi‘fers 1mprovement.
29- o -F:fﬂ -“ The exisbqnce of tl;o was
;jf’ ' hn.u oxeroined the 1ndu5try rdy Mhyears, and much thought ‘
‘ v"“"_'_~ nnd dtudy ha e been brought to baar upon it _ The v:ritor E R

- has found however t;hat the tochnique and economics of

s proﬁuction can be 1mproved and applied more 1ntoliigent1y

N 2 more momugh.'lmowledge w111 be nn 1mportant con!:ributory

i et

factor towards greuter africiency. P s "”—\ o

amount of controveray exists. There 18 no doubt

' wnsto ia oonsideruble, and for purposea of thia su' vey 1(5 has

been tnl:en as 25% or tho fibro contenf; of the 1eu

harvosted 1n the etiating mnnner. The ot;hor 25% waate 13 .
anothar mnttar and will bo doalt vu.th 1at;er on. : S
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19. : : wuon t:ho basic fnctoi' of pi'oduotion o’oob"‘iu
. oxammed howovor und nlthough fnr rauohing oconomion und ‘_
1mprovomontu in production nnd proparution hnvo boen 1nt:ro-

ducod, thoro nbill romuinn much room for 1mprovoment:,

partioulnrlj- 1n tho estnblinhed mothods of hax'vonting

-and oxtrnction. 'I'he genernl nystom, 1n 8o !‘ar ag 11-. nppnoa A

,

_to Ena(: Atricn, the lurgeab produclng contre of the world o

x'osultn in 8. losa of upproximntely one hnlf of the fibx'e

o ..contont of the 1eaf. » This quention of waste munt neeeaanrily
hnvo a diruct beelzgng upon costs of production, and until
1t 1o aolved und reduced to vithin more reusonnble limits L.
the 1nduatry cannoh bo conuidored a8’ opornt:ing at* 1ta B
1owest economic cost.- It is well t:hqrafore to~ axnmine- ‘
b the fnctors which briﬁgﬂthin waate nbout and to. study~any ‘
foauible mo :hoa' which offera 'Improvement. ] :

Th ’ exiatence or the nasta problem is one whieh .

o

o ﬁuB‘ oxerc;,ned thn 1ndustry for @nny yeexvs, nnt} mmh;,thnught

A nnd ntudy hnvo baen brought to.‘bnnr upon g 8 The writer '

l'ms found however t;hnt the t:echnique and economios of *

e proauction cnn be 1mproved nnd epplled more 1ntelligent1y
by hnving a grenter lmowledge of actual and potentinl; L

L~

markets t;hnn da at prenent enjoyad and he 'malieves Ehat t:hlu -

21, 'l'he peroenbage of waste As. a figure ebout whioh

a oertain amount of controversy exists. There 15 no doubt
that 1t vnries, variationa dopending npon ractors auoh ns the -

o condibion of t‘.he eaf, whether sucoulent or tough and leethery

as it is in dry waather,‘ : aetting and condition of

L daoortioators and ao on, but er tne best condit!.om thiu

§

wnnt‘ . 18 conaiderable, und for purposea of thia sl.u.'"_y 1!: h:.m

been taken nu 25% of the fibro :

t;ent of the 1eaf as
harvontcd 1n the axisting manner.( r 2

another mattor und will be daalt with 1ater on
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‘. through th% mchino, grips th?lear in. nuoh 8 poaitiox) ‘47

“\\;"'

< Viaste in doébrtiontidn is s prob10m~ fdx.' the ; B s o
enginoor.. «Very lnrgo sums and long poriodn of: ronearoh :
huvo boan dovotod ‘to thi.n problom. : Tho conventionnl

“ mthod ot decorticati.on 13 to pnus tho 1nn1‘, which has’ 8
' fim thick ntructure, bot!eon rnpidly rovolving druma

lndaa, and 8 rigid concnvo which hoEs the

- ’1ont in cloae contnct vith tha blndos In 1tu thickest ] :
uoution the lenf nonnnron nbout;an 1nch, zmu to enuble . 'If ; *
tho!‘bla?oa to complotoly removo tho 'pulp, the olonrnnoo S
betwoen the b].ndon and conunvon munt‘bo very nurrow, nometimea

_to.as small as flfty—thounnndtha of. an inchl  4his firm
‘leaf ntructm-e pronentcd to the‘ blon of ‘the" blnden 1n .

g rentricted nporturo, reshlts in many fibraao‘being brokon and
last. ) Another cause of loss 18’ ‘due-: to the ahort tlbx:no Ain
the’ lonr vhic‘h teminnte nt various pointn nlong itn leugth. o

The mochaniam of - the decorticutor which conveys the 10&1‘

thnt mny of” thoso shortar fibroa are. not sacured, nnd BO
aro 1ont;., ‘I'he total lonn dua to breakage and to nhontez\
fibres varioa under difroront conditlon,s, but 15 genornlly

- accepteq as’ be!.ng An. tho nej.ghbourhuod of 25%" 53 the leaf R ﬁ'
un jmrvostad. " ': . ! ok Ty ,- '
."~ TR The trond of modorn donign .of decorticatore 15 to

nofton the blo' of tha b,lnde, und to grip mora of the ahorter
fibron 1n t.ha lenf.‘- Thoao ends are attained by snbjeoting

the leaf to a- pro-oruahing procose reduoing ita x‘:lgid £irm 1
structure to a limp atute. In thia oondition i'c offers 1oss : ‘
muiatance to th.o bledo- nction snd ao rewer fibres sro
broknn.f_‘ I.natead also or attempting to. clean the leaf of
pulp tb.rough 11.5 ontire thiolmoss 1:.\ ‘one - oparabion which N

" nooonnitatea auch a8, cloao aetting of. oononve oloarancoa, thia

e clenning nction 15 nppued progroasively, r:lrat on ono a&ﬁa

of tho 1ear nnd than on the other. :In this mnchine the




.

'
G

douign of t;bo gx‘ippn!‘-convoyor iu nuoh thuc more of tho ahort‘

: ribroa nro ﬂrmly hold. : 'rhiu mnohino regiateru considorablo

udvanoo ovor oxinting modolc, roducoa 'anto to a very con~-

sidox'ablo extont, and by o!‘foring loss ronintnnce to the -
eloaning drumn, roquiron 1enn pouor to drive nnd malntonanco '

cont iu reduood. —_

. b »'.
Tho bnlnnco or wnnte, }n‘oviounly rororrcd to as

: 255, '111 now bo exeminud, nnd 8 mothod -111 bo cxplalned
1ntor 1ndicnt1ng hov it 1n ponniblo to prevent n11 or mont R

ot it. : In ordor to undorntnnd this. propouod mothod, and
i‘ox' thone who do no’L’ lmo' tho 81“1 plant wo oan bent

aa nonr t;o the but:t 5:@

€Uy

ton Vot s 8 leuf, xinolnd ‘5' tho butt,

EETRUTI NI R S TR

. - 0
-

roughly 190 parta ’ nnd 50 'pnrta 1n tho butt portion, 'hich

rproaeh . neanemt LR S L] A SN

. Thin neemingly oxcens.‘.vor rntio in tho nhort:
i ored ¥ e

) 1 long in ,t.he butt they
' B boooma uoody and ueak.‘ In. ‘é‘mtu.:"o“iear nbout half of

thono”fbu.tt ti‘bron nro of litt;le vnluo. but tho romuining hulf

LY - are nc;optubh tor uso- in the blndox- t:uine trade. -

Ve

'_Na.f

illuntrnto -by 11kan1ng"1t to aﬂ onlargod artichoke, with o

ndhering to the bole. ) Thin butt oont:nina fibro or _ ..




‘ ; cho buttn of! thin ‘youngor' 1oa£. -In; this oase thosd £ibres

- hnvo not bocom ao thi.ck, nro not woody nnd nro of 'a .

'2_8.

PLIE T
. hid

Bl froquont plantingn vlllfentail.

: maturcu, oproad over the 1ife of ‘B to 10 yours of ‘the. plant, -
thav'ultox‘natj.ve,‘mothc\;d: 1. to_ atrip.thel plnnt oomplutoly at an.

'_ Tryporionn Plnntu grown to-be- oomplotoly ntrippod by - _' S

- plnnt_:.ng,

=5

< mlire o Ingtoad of hnrvouting by cutting the leaf as 1t .

earlier ago;, pluckiizg tho. whole leaf.’ Bsforo oonaldering
the -economicn: b!’ this oystom wo will:examine ‘the fibrea of

ntrongth undt npinning aize to be nncoptnble to the blnder

tvino trndo. : ‘Thio typo of ribro ia boing marketed to—day

ond obtninlng unx-ront: waloes it tun v o
pluoking at an enrlior ngo ruquira leu sround " In pruczioo, .
St unmm ‘fotnd - tho't: elbner p1an£1ng, varying nueordmg, s
to nou nnd ulimntio eonditibnu,‘ineronne tho numbora»nr plantu

in’a- givon droa; rx-om thue to Tour: !’old ovor oonvenﬁionnl” :

*The po'Mod or growth“to roach ‘the moat ooononﬁo :

ylold 'iil nluo vary bub 'lh be botweon. two to- throo yanrs

e

- from plunting uverago nursory or uuokor plantn. S ",.

‘,.'-fff '-_» It hnn ‘bcen ‘found that the™ fibre aontont or.n g;vun

nfen plnnted an*nnggoated 1!1 oonnidorn‘bly graater thnn tho

avoragoqia‘ld obtui.nod rrom. the: anm area ‘over-a- poriod
’.,-s» ."' .
..throo himoﬁ 3.3 1ong.v- Eerventing the entiro Ionr nnd B L

extrpcblng 811 thot ﬂbro, by as proeana ntin to bo oxplninod
we bogln (:orapproach aconomical 81“1 pncduotion. ‘< ‘When the:
nyacem -0bmes: to bo: closely examineduby the induntry it w111

borfound* thnt tho ineroaned yiold lithin a mnch shorter

portodswill moro thnﬂmtr set t.ho nddltionnl conta 'hioh more

3ty Undor exiatmg mathodn thsroforo tho plant oocnpiea

the J.nnd ror ubout ninu ycnra‘ -‘one> third of . u:s ribrs contont

k 19 :loftr buhind and ono qunrterfor the hnrvouted part 1a 1unt

1n oxtrnobion nnd ti.nnl prepnrntion. . Tho lenr hnvlng

.




?26._.\! & flhvr L Instead” of hnﬁrosbing* by cutting the leafl ap it

" matures, sproad ovor tho 111'0 of:8 to 10 years of ‘the pluxiﬁt‘,
the nltomahivo mthod ETE co ntrip t;he plnnt uomplotoly at an.
. earlier ngo, plucking the. whole: leat. Beroro oonsidorina

5 B “tha’ oconomicn of -this ayatom wo- 1111 -oxamino -the ﬂbrau of
* U7 the ‘butts ‘of! this youngor leaf, In this cnno those tibrn
. ‘ hnvo not bocom& 1) thick, ore. nét woody nnd are ot P con
% o strength: end npinning pire to be aoooptnblo to the ’bindox' C
4 hrino trnde. " Thig typo.of ribre 1s being marketod to-dny '

and obtaining: cux'ront values, - -
7. ir.ori-u-Plants-gromn to:be: oomplotely atrlpped by R
pluold.ng ~atan: anrllbr ‘age.’ requirn 1ano ground b In prac!:ioo,
M: will bo' round thnt olonex' plantlng, vnryins nccording

- bo7 non nnd ulimtio oonditions, Lnerouao the numbon of plant:a

1u a: givon aron rrom thres: t;p‘rour'rold ovor conventlonn;l. Y

!
|
i
i
|
:
,1

plnnting,(" Thq_ period of” growth to ronch the moat aoonomic

LTE yiold vIIl alao vnry but ’vﬂl be: botwoen hw to throo nnra

Lol

i'x'om plnnting avorago nurnary or- npokar plnnel .‘T o

nren plnntad ‘a8 ‘nuggaof.ed, 1a. oonsiderably ynnter ttmn the

P Aavornge y'leld obtninod 'from the aame area overa period

S .;threa timon as’ ‘long;. Havvunting-the ontire lear snd - '7; e

we begin ‘to: npproach eoonomicnl SLanl production. 1 TWhen, the ;"ﬂ
nyatem oo:nea to be cloaoly oxamlned #by: the .'u'xduatx'y it win

berfolmd thnt: tho 1noronaed yiold within a :much- shox'tex‘
poriod nill more thnﬂ otf aet the: additionnl oosts ‘whioch. moro

|
#
|
‘oxtraotiug 311 the ‘r;bro, by naprocons at;ill to bo oxplained, o i
1

;
Lo L
Bl froquont plnntinga '111 entau. (S RN ‘;.« B ’;‘ T - 1

$ !

]

N 19’10!‘!::' ahlnd nnd ono quhrtor'or tho hnrveotod part; 1: l.ont !
In extrnotion nnd !'inal prepnration. iTho lenr hnving




9
LR ribro oontanb of 5% moans cnnnport or an enouonl tonnlga: °
of 'eato nattor co the factory; in figures roughly 19, 000 .
tons.of waste trnnaport for oach-1, 000 tonz of tibro produeed._‘

\) e Co It has bean nooonlry to_explein lt longth the ‘.

4 exiating sconomics of the industry snd to enphnuiu the - {,'
two ouhntunding 'cnlmonon undor yhich 1!: uufrorlz rentriotod
mrkoca and Iutotul px‘oduouon nethode,ain order to fuuy -
lppreohte soluuona which. 1t is the objoo’b of this ‘papor -
to quggut.v e e 4

,To deal with the. quontion -of nnrkata firnt, the
1mportanco or srncting a bro-dqr b-nin of eonnumption hu . ,

) been ltrenaod., Xt has bun nhovn thnt thnre..uro potenthl g e

uul:n of this -hard: ﬁbro, Tt only et a Low prico lovol, )

— 8 prico whioh'it ia. unaoononie for tha lnduntry to anex- for" -
: undox- exiutfng nothodu of produotion. - Itse Jennonabla to R
bulieve hotovor thnt vit)\ mor;o offieiunt production nnd o

nste x‘cauoed to a; minimun, tho prodnotion nnd aopnrat:ion ol

or the ahortor fihroa vhich theao potonthl traden roquirb ’
-oan bo pro!‘ibnbly produced 1env1ns tho longor quuntiea rbr
tha bindor twino trndo ror which’ higliox- prices nro obtainnblo.
T e Y Undex- oxiating mﬂ'.hodn ot growi.ng and gcrucuon . ﬁ-
, -n: 14 not- pouai‘blo to attain ooonvnlo px'odnction of: l:hose lo;lor
' grnda ﬂ.bx'on, and Tt 18, qunuomblo Lt 1t -111 be: found

remunoretiva t;o rooovox- ond - rooondition to l nuffioient dosreo ;:
of-oleanliness, wagto, tibrou from; docorticntion, avan !
for tho bedding and: upholntery tradea. LIt 1a; -obviounly a |
" more: oonutruotivo policy to prevent, tho oreation of vnnto.. ' :A '
g e How then ‘to: ozpand -uu further into: new, '

tn i

mrkota? - 'The - nnswer to that is that 81“1 ié onpablo of -

boins sortened and. convurtad by a: pz-ocoaa 'hieh 18 ertootive :

and;. euonomio to apply. .~ Thia. process '111 be. oxplninod ?in .
; % L

B

P e e S e i
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"the propan .a.’;'n;me., ‘of this story of 8isal)” It dén bs ©

oporated  under plnntnfzion conditions and 86 ndjuntad nnd
contronod to give a’ x'anga ‘of tibrae of vnrying degrees

of softnons end strongth to nult the varylng teqnlremntn

ofhll 6nnt0maru." ". S s :x’_ e

K phntor'l kncmlcdgo of ‘his’ mduatry iu 1nuomploto
withnut a olonor undorntmding or the conau-ﬂng mrketn.

This bocszmo so uppnront lrter youn or renonrch 1n!:o the

. produotlon ond of’ Siunl “that a prolcnsed stndy of taxtno

tudoa vu under!:akan. “'Many nonthu wore de'oted to thlu,
and it 1s @atu‘ﬂ.ng to record the vnli.ng nnd holptul

: aﬁuendo of mnurnoburon 'hleh vas’ extandoa,nurmg that -

P

T undarntnndingvf thoir rcquiromntu. S e

Eimo. " N6 effort wis lt}arod to’ nnht to ‘a botter - .

6onhctn -mdo durisg’ thh peuod “had" tho ot!’oot' v

':-ot ll‘lmuiﬂung the - intoroub"‘ﬁ'f apinnora who had’ bnb al” Q -

plnning‘ lmmtlodgo "of 81n1, nnd 1€ nn mdo obvioua thﬁb
thum L3 mny potonunl nnera or thia nbro vho, ror

rauom nlrotdy oxphinod, wore hositant” nboue adonung 16

' an‘lns thia ‘time A dlouror vic' ‘was dbtuinod into the™ - .

. oxtent ot mrkaﬁe“imlng nbrea of a-highex' price 'Y’vel, tor

(A,goodu which- night: bo tomod tha honvy ond of ‘the soft

fibre” traaea, in tho produut!.on or 'hlch a ﬂbro ™ S wien

- ulight:ly hanvior nnturo thnn nax and aoft hamps could be

. uaod, 'oro they oomaroiully nnllnblo.

36,

Ty fhe’wopldiae” prodnct!.on of” slnl, in relative

"1nn!.5n.vino.an\: &nd' 9111 rosain‘so’ n_n long gn ‘it‘iu ‘pro~-
~ duded’fin’ 4’ nitd #1bro; °: However, whén it ohtors” tho soft

1075 tFadod abd Lt Beoomes Foallibd that it 1n”cheapor”

£b producs, 6hd’for’many purposcs’1s’at lenst an‘Buttablel:’

G8”80ms of Ehb"abrL fibros’ for certaih’important’ usds,

.




A',thon 8isal viill g'rnd\illly omorge from its oompnrntlvo”
obgcurity and bocmnaa n producf; of primary importlnco.

To nx'rive ntz a comploto undarutandlng of tho §
econcmlon or tho 1nduntry, nn ondunvour hu beon mde to-
indxcntc‘ 'ho- xﬁecosuury 1t ia ‘ror the; producer to hsye a
~ nore mtlmtc lmowlodgo of hia ouut;omrn roquxromnta, both
notull ‘and potontinl thnn ho has to-duy. .. Yo chim is

mdu to hnvo oxhnultod t.ho varlouu rioldn of thh roae-rch,‘ |
but -utnnient ovidenco hu baan ncquimd to indlc-to }
olourly thnt mox:; oconomic mthoda or productlon,.eonpled :
-m: a practioul and nppncnble mathod ot convoraion of .
l}inl to LY aorter tibro, nnd an 1nt:1nnta knmvlcdgo —or thc

vnrio'un trldc roquirmentu 1111 go rar td phco tms'*

.- -

» vuluablo bsokground tor thu noxt ntop ot’ roaun-ch 'hich -1t

'_ 'no neooanry to tnko. A lnbontox-y was equipped ai’n! -~
ntnrred to study tho ntructuro lnd éo)nponitiun ot -siul

—nnd ,hloh tould produee a px-oduot nkoly to mot tho

mquirementa of A

o ot the more mportlnt Mustriel 'bich

P

.

Pl Y

ruuolroh, 1t: 13 ndvinblo to givo an uocount or t:ho L K |

1aborntory 'ork lnd n di &8 which vero’ ax'rived at._ 'By




.f ocmpound uoro romovod, [ more obdux-nto roaiduo wu dopoxited
in the form. oz‘ a ut:ill harder llcquor-uko tilm, requiring .
uolvoncn of a moro vigoroun natura t:o bronk 1t down. A
aolvont of- uuﬂ'icient ntrungth to nct on thin residus alno B
nttucked the ribre olemsnta. ' 'Evidence 'na nccumuhted
to prove thnt a solution :d!.d not lie. in chemlosl tomulno.
40",'; S Lnboratory rouonroh howover na of vuluc in thnt v
4t was the means of acqulring an intinwte lmowledgo ot what;
connututed a strnnd of Binl. In slmple lnngungo, thia
cnn bo.li.konod to »a ntrip ct vood ot rather crosa grnin.
I.lka wood, it ia bunc up out of tiny elemnt:u or ultimtes, 2
- mtorlooknd nnd hold l:ogothor by bindins guma.. Thoae : ‘,».»' '
v wnltimtu meunro rron 1 to 5 n.m. 1ong- .}n cross uection

tho nvenge ut:runa is ot craanant lhapo d..d in 1tn lqt.prnl E

structure tx;pra lro nﬂtux-nl 11noa or ale ', ngo. Upon olonpr

oummeion n ‘i 'tomd thnt; -ftor dooortiontiorr 8 fj.lmwf :
bulp 1a: “loft ndhex-inrf.‘ﬁ"fh& ﬁbro , noh .pnly” on its outax“

snx-rndo, but - in the crpioo or cho croacent tormtion an& n‘lao

1n tho Anner- dtruoturo*o!‘ Ehe ri‘bre 1tneu‘. ~it. 1a “thie -

pnlp regidue, -hioh baoomu hnrd whon dx-y, nnd undax' exint{ng V “ 
N extrnouon mothod i 3 N
fibro. '-Tho x'!.'bbad tarm.non dunignad vy nntu?'a"to prbducali

i 'y ridgid rainroroemnt to aupport tho 1enr in -which it i

eontinoa Stnal to, tha cntegory of hard

. i.mbedded, oontributen to M:s hardnean or atltrnoan.

41 R mmn lnboutox'y vork 1ndicntod that ng - eoonomio _
chamicnl tox‘mulu was: likgly to sunceed, ovidonoo 'hioh 15 '
supported by tho not thnt aarlier rasenroh ot othero nlong : ‘
thone lmeu hau not’ produced ‘a commeroinl ronult, attontion B _‘ _
vnu then: direotod to: tho ponai’biuties o!' oxpreuning the . v

' pulp £11m, moohnnlonny. 'I'ha firat requisite for thes

: oporntion 'an co rondor tho - gum plutie and to roprodm:e

the condition thay vm;e in ox‘iginnny as thoy cnme zrom\ b

the lent., A xmthod ot doing no wes ovolvad, nnd by




0.

E ,epn-tltutcd a strapd.of’ 3;--1. In simple lmguhgo, thia

: oxamimt:!.on it 15 round thnt |tter docortiontion, .n ﬂ.lm of

s

. mbedded, oontrlbutu to M:u hnrdnoan or nﬁiﬂ‘neam

11,

chemionl formuis waa' la.koly to suncaed, ovidonoe -hich u
‘wan: thon diraotod«-to tho ponibuitioa of. oxprauing the e

~the eondition thay vere in’ originnlly as thoy oamo. rrom

. solvont: of sufficient stronsth to uet on thia residus also

ithe lyorngn at:ranu 13 of. dreuoent ahnpe Hud in-its lnteml S

,oxtrncuon mthodl, oontinou Siaal’ tm tha cntegory oﬂ hard
- tibro,. The rzbbed tomtian doeigned by rmtura to, produc& ----~"’:~"
‘a rl.gia rainforoemnt to aupport tho 1enr iu whioh 1!: u

B oponeion wan: t:o rondor the. - gmn plutio ‘and to’ reproduoe

oom’ﬁo‘hnd'-arle roiovod, 2 xioro obdurato i-caldu:o'ru &op;:uihod‘

“ 4n the form.of e ntnl hardor llcquar-liko rnm, roqulring

uo_lvontl or} Foro vigorous natm-u to bronk it down. Aj‘

nbtucked the .ﬂbra olomnts. ‘Bvidonce was accumulntod

bo provo th-t [ lolntlon A4 not- lio in ohemieal rornmlno.
leorntory ronenrch howover wag of vnluu 1n that

ib ul the nosns or ﬂuqulring an: Lntimnte lmonlodgo -or -hnt:

ean bo:.iikanod~' to;a' it’rlp‘vv ot tood of rather crons grain.
Like wood, u; is bunt up oue of tiny elemnta or ultimtoaﬂ
mtorloeked lnd held :ogothor by binding guma Thoao .

ultimtea measure rron li to 5 m.m..long.. In cron uoctian .

~nt:rv.mt:ux'e thex-o are nnturll 11nen or olenvugo. Upon cloaor

pulp s leﬂ: ndho!-ing to« tho i'i‘bx‘o ; not“hnl‘y‘/oﬁ‘ 1ts outgr
luk'raoo but-in tho crpice of . the’ craacent rormtion nnd nlso

in. tho innu' utruoturo‘ot‘ tho’ riﬁra 11:“1!'. It 18" thie

pnlp raaidm -hlc‘b booomas hard’ 'hen dry, and under. oxi.ating

' Whon lnboutory work mdicnted thnt no cconomio .

nupportcd by tha raot thnt onrliot rnuaaroh of othera nlong )

thoae ‘linesn. hnn not produued [ commx’ohl reault, nttontion‘_'-_‘:‘?

pulp £iim moohnnioany. :The: rirat roqulaito for this S

the lont. A method at doing 80 wns evolved, nnd by



spplying preasurs of varying ang{uo ond using a range of < -

v “‘""‘.I.iko substsnce, lhon all \gnma wére. oxtruded. _Horo- then wag

; 'era donstruoted and-a-long sorien of oxpérimontu carried :
: obnined 1nto tho mors mpartmt raquirmnontn, and algo‘an-

42. '_:

. or tho strength of the vnrioua fibres vith vmic

o compnrison. wonkar, guidad reaearch 1nto tho prooo,v of_,

o extrunion. 'mia reuanroh hns clonrly provod t:hnt 1t 1s -

‘-

expérimental hchineu, u'wu aincovorsd thot _the strand

LN

oonld be reduced to-its ultimnton [} downy fluff of ocotton.

proof that Sised was & soft fibre. A,nmnbor‘ of mnchineé'-aj:" "
out thu renultn ox' 'hieh woro asubmitted” to toxbile mAnd-
rmtux-ora. SInc thin 'ay [ clearer 1nuig‘nt wns grudnully ‘

u.nder-t:onding of the £ibre structure ond how 1t reupondod
to a. vnrying dogree.: of trentmenb
LA CGrtnin bnaic conditiona begnn to tako nhupe nnd

omerge from thoao oxpor&mhbs. -7 For mntnnca, it beenmo, i

g

the bindiné guma.

Tihga to 1tn ults.mtoa - W‘ﬁﬁ‘ 9, gondit!.on which could
-5

bo ronohod by lnerouing snd 1ntonai.fy1n5 preasure. A e

lmo'ledge howover ot tho tonaile utrength of. raw-Sisel, and

L%

1t 4s T

htonded to oompottr, and. lmowing that mqs'{; of' ‘them woro in

pouiblc to 80 controf tho extrunion procoss, nnd to n)rreat SR
1t at nny pro-dotominad pomt, no as t;o px-oduoe a. reault S
whlch un umke Bisal nnitablo foria nnngo of " uaau, havins
the requiaito qunlieiea of ntrength nnd aoftneus, to compnx-e
fnvournbly -1th its vnx-ioua compohibova ’ nnd when: produoed

undcr noma nypt:om whlch aliminntou exiating wnatefnl mothoda,
'rom ost: fibrea

at; a px-ioo -hioh win’lithntnnd oompetitox-a

in 1tp’ rango or uaofulnou. i



R . . . ; Vi
- : S ‘

yurna ot' lt!.ll lightox- voight., roaenrch was oonduoted lnto _
variouu mothodn or nplibting along tho nnturn:l. llnou o!‘ “_ NP

oloavngo. 'I‘hono :I.inon of olonvago nro diaoernable in a

ltrmd or rnw Sinnl, nnd by branking dmvn the croscent
romtion with prounuro nnd purtinlly fluttt:aning it the

olouvngo lineu bocomo neeontuutod nnd furthor minor onouf'“

-are dinolosod. An oxaminntion or the ai:ructure bocomon v

. enaior 1n thiu condition, gnd it in found t:hnt:’ the aub« v

; . ntrandn are Teld hogether,.wenkly., by cccnaional bridging
| e ultimaboa here nnd thex'e along t:he langth. To ueperato
"the aubutrandn, t;hoae ultimnten muat be levored and this

hna boan tho aubjeot of ‘a widod'anga of renenrch 1n '1taolr. '

) type o!‘ 'uo?tor .f.i'bro, but a rnnge of

nnd atrongth, oach t;ypo auitnblo for':d

91f\nr-?

45. e .' .1‘ ,_\‘o illunbrubo thx‘ae ﬂiatincf typeu or fibre ‘brch'

szunkcnn be convertod 1nto,.the tollowmg w111 expluin.
In th.o px'oduotion or -a finer or aplit fibr -

,18 esaentiﬂl—

rau Sinnl. It' 1a fonnd that a satiatnct"ypén-ult 1u’
E o‘btaiﬁod 'by cnrrying preusure on‘.l.y to a point to flatton

',tha strnnd nnd to~ opon np cieavago 11no‘s aufficiently fox-
“ the- ontry of t;he pin point of the aplitting machine. ' 'By"

a eorrect adjnstmenb nnd belance o thoae two operntions, a

fibre of oonaidorn'bly enhanoed value is produoed having the

requisito nortneuu » finaneaa end atrength auitable of ’
E ;'npplication to @ wido rango of. usea. Pecw il

“~.’

Quibo & dit’ferenb product 1a prcduoed hcmever by

7 1ncrunn1ng prensuro to extrude more gum and “to furthev

flnttcn;t o fibro.‘ In this cusa no splitting 15 done




» : ™

' yu-nn of ubill nghtor voight rcuonroh -na nonduotod 1nlzo
: vnrlouo mobhodn or spnehing nlong tho nuburnl 11uon ol'--..«‘, .

. olnvnso. Thono :I.inon of. clcnvago nro diucorneble 1n 'a

i

""ntx‘ahd of raw 811!&1, *nnd by bronkhﬂg down tho mreucont
,fomtion with presoure and pnrtinlly rlnttoning~ 1t, tho >

' 'clnvago lines be me accontuated nnd rurther minor onon‘

are diuoloaed. J An éxnminntion ‘of” tho ntructure bncoman }
easter in this eondition, and ‘1t 1o found that the ubs. . ';
_’;_"vutrnndn aro “hald ’bosether, waakly., BF! bocaaional bridging oo
= \xltimsten horo and there along the lungth. '.l‘o neparnte
. the nubutranda, thoue ultimatou munt be, severed, and thin
hus boen the subject of a uide ranga ‘of reuenrch 1n 1taolf.

M; thin junoture, 1t wag ’b’eoomlng.olenrly*&ndicated "

"‘ 'reqniromentn,* ; .
Bu i, et e v?' To 111nutrate three distiﬁct typen 01‘ fibre rmd.ch

Bian'.lbonn bo convortod 1n1:o, the- rollowing w111 explain. :,. o
5‘1' 'In tho px'oduction or o finer or spIit; fibro it 15 essantia )

“.to proaorve tunnllo atrongth, 'but j.t elso muat be sorter than

raw Sinul. -1t s tound that a8 ntiatactory resﬂl" 15.

\o'btalhod by narrying—*pu‘esuure only to a: point. to rlatten

=

the ntrnnd nnd to opon up, oloavaga 11nob uufficiently for

‘tho ontx-y ur the pin pdint of tha aplitting machin ‘ " By',.

. correct adjuatment and balance of thoso “tuo operntions y a -
ﬂbra of oonuiderably anhanoed value ET] px-oduced havins “the .
requiuito uortnau ’ finenesa and atx-ength suit:able of '

'nppnontion to e vide x-ange or uaes. ‘—

Quito a dirt‘eront producc 18 produoed however by
o ihcranuing proaeure to axtrude more gum und to further

‘fletten tho tibx-e. . In this

nse no aplitting 13 done.,‘ .
"Thiu fibx‘o nonauuurily ia alightly wenkenad, but not beyond -




a uuorul polnt;. 'mo produot 18 noft and pliable and apins

into a donnor yarn, ‘Wnd the resultant t-inu or cox-dngo s

R TR

aortor, moro plinble, nnd bocauuo o(’ tho more evon nnture

o or thiu Iibra diatrlbuting 'ox-lq.ng load on onch fibre In the
cord or thich 1t ia mdo 1nto t:ho degx-ae of initinl ntrongth
uhioh 11: givon up 1n uortoning ia mono than countorbnlancod

o

g by tho aovarnl benori.tu obtninad, the oord ia ntrongor than RN

R IR
EEARL

1!' mndo of raw ha

rurthex' and a aottor product obbnlnod. : In this cune the .
doairo in tu Ieakon tho fibro to a point whora atnndnrd

juto ;:Inchinary ia onpable of handllng i Sinnl can ‘be ;,‘ o

L "vmmn ﬁ.hia no!‘r.oxﬁr;g 1:?6“ ond /13‘ 'ﬁpplie

|
|
i

N nndor tho mout oconomlcal oonditlons ponﬂnle, the cont > ErR

“ and abita‘point;‘
i e ;;l;‘an“t)'m 'oéat r
e :;;m;:ﬂo:n;ide“rins the mnnuroc(:ure of" _nsuz ror '

Bty S e

vrtrs IT)R.,“"ch into mthoda of". obtaining .hhoae reaultn ( 1
E £o be guided by ‘thé 813 ‘important factor bf contl '
; | 1a obvioua hhnt auocoasful exploitntion of* n now product
‘ ‘proéunt!.on with oonvoraion,; costs could ‘be brought.-
;&6;3&;;32]:‘1;:11:1 'y ;an ouontinl baais on which bo oL
an, TRERE A ima boen oxpluined; renearoh hnd providedA

e o 287




P

o ooonomic 11mita, an ouaential baaap on which to dev op}

47.

.a ulorul point.

fwhich 1t 51vol up in aottening e mone than counterbalancod '
.f,by the ueverll bonefitl
_Af made_of Taw hnrd ribr

. 'hen connidorins‘tho mnnuracture ‘of bagu'roz’

R
Tho product is uort nnd pliable end 8pins
into [ donuar 1nrn, nnd tho reaultnnt tnlno or cordnga\ia

aoftor, noro plinblo, nnd becnuno of ‘the mora evon nutura

cord or -hich 1t is made 1nto tho dogree of initial strangth o

obtninod tho cord in atronger then

ST Agnin the eitruuion procdna can be—oarriod still ;

turthar -nd a aortor product obtuinad. ' In this cuaa the

dosire 1! to uonkan tho fibro to a poin 'whore ntandard

"Sisal can be “

juto mnchinory 13 capable of handling 1t

[RE TR AL el

A

"oy A

roquiremnntn. o

only link up with a convoraion procena,
AN ST I b% M -
produ 1on with oonvernion, oo

N regyty

r“fa“;' hﬁ hﬁi beon axplninod, reaenrch had providad:i’




Chdt mﬁnhnhionl’préooua would do ‘8o, - To uauiat 1n tho o

)s T it
d

muﬂ:or ha

b5 ik to thin dovelopmnnt. Withont the" b:;éfit of’ tﬁoir
vl ther H . 4
’oxpo%io%co }nd lmowlodga of" 81501 nnd toxcile roquiremontn

s B {tx\l'\l"" nb iy

orntiorj 00 611 given, 'bhia mnchinory

Ly

T {sazoaaaqd,‘sé~
Jyr‘h;o boendesigued or’u uimplo robuat cop

lﬁan inrluonced developmonf: )

)

nnd nﬁchlnéb

9"r W) dagon

Blitting. tha SFmaf ui11'

T

e“deale-éith r

pulp residug:,’ éﬂd 1b?oiu'maxldng (1) n th;"utifr ah-uoturo of

1(:1"

A b

the atrnnd‘_ “In’ tho vcorract buian'ce 'be
v nanFat - Ty . roann
fl&ﬁt&‘xﬁg ﬂea tho éﬁi-;eét nnn\rvgxz R %rrecbiva uoft:e;ﬁagI

Lhe s0dpch ohh 134 B
withrretenbion oé‘u%m‘mgth. i:wo reuults ‘&re’ obtnined )

** " in ofie. operauon ot‘n n;saing tth i“n;{'o fbo@veéf%olla o
# i A nede J y
fﬁai‘ SBEntrucfidnyand under prguaura. mi’ 8%

qm} n 7m0 mnu'\‘

utio of rollin"c 'bhlnory, 15 fhe cngv.\"the ‘f1rat end to, be -
- ‘nﬁtn ned ib Eb. itrudion or pnlp on nnd t1.n the fibi"é. ‘
. T FEquived céddfhbﬁg”n're that t;he pulp mua{: ‘b“'

oy e

rapd yee s NIT ]
piantlg‘, and 31;}%&"(;1,9 rolln nmnt be in px-ouuura cont‘:uot.




 11.,

. Tho surfaoe of tho ‘rolls must have a aurtioiont oluticity
to provido [ 3 euahioning otreoe, nnd nt tho semo time be
~",.,donuo nnd rmn oncug,h to utand up to continuoul work undcr
E Vtho roqulrod prouuro. '_ A cushionod uurruco nocomodntes e
‘tho fibrou nnd at tho same tim oxorts a modiried prouuro on
1tl;ﬁiie mnintni.ning oontncc '1th tho oppoling roll ‘beheen :
3 tibrou 1n ordor to extrudo intorvening pulp and tho pulp

'ox onod rrOm the ntrand. ) It nn bhororox'o ba qppraohted

by, eontro 1ng mo dagroo nnd numbor of prnungs, so

'hin 1 pouiblo to produco'- fibro or pra-detominod aoftnau

‘ nnd ntrensth',,

N Dnring tho' ovelomnt ph.nu ot‘ thiu nohine Jt ¢ ;:;

. I;oonm nppuront thnt; nu pulp ronlduo could—bo oxpreued..ihan‘—

i G W

J 1t 'ns 1n 1nb1mto‘ of‘

e‘1dn1‘ and to
uoft.'en and rlntton thb ribro to nny doured oxtenb, all 1n

> utop.wnu td‘aqgoeze (:he plﬂp trom tho onu‘

[Ty

ono operacioh, nnd t:o diuponso 'M:h dooortiuntion.':h_._‘_‘_‘ - P

Euly rouldup x-omniuing }n rew hix-d aianl artar

prddund

e!;lthcz more vnlunble px'oduct obtal.ned. ‘ .' . ; . ' '
1 . LD L LT T : .

§3. .0 ?Ifhe degroo or oxtrunion being controunble r tho_‘ e

. b" "( bt

[3:00
B




looB, . o oL e ‘ , »
4 A, snu loaf . contuins roughly 5% of fibre. - :
The ‘conventicnal, mothod of hnrvoucing 8 to cut the leaf, :
1onv1ng ‘ene, third or ite fibre contont behind as alrondy
pxplgn;wq,,!» Aftor Cutting, tho.leaf 1s grnqsportod to a
ccutx'ai SLactory for docort'ica\.tzion,,finni prdﬁarnﬁun‘ and
[ banng. r An ontato produoing 1 000 tons. or fibre annually
d —therotoro trunnporta abpue 18,000 tons of wnato mntter, :
1ncidon:1y ot, voluo a8 6 fertidirer to the land rrom which’
it growa., . Bx‘truaion opex'atlons roduco 'oighc of the ) ;
leaf to 16% or. thoronbouta, and whan carriod out in the T
"... tiold br!.ngxnboub an enormoua snving in obat of. tranapopt ,:;

S wo}l en doponitlhg thin vdlunblu 'nuto .mgtter. on tho. lﬂndr

)5‘ o1 guiecFrom 'hnt na ‘beon"ritton doucribing tho- L
o wautotulnozus of tho 1nduntry as; ib oporatoa f.o-dny, 1t wul -

o “hnvo bocoma qpparent thut thero 4. e

. to iiﬂulgu !’n rlgux’

yw 1Thu product,which coman rx'om tho oxtrunion > j;"

o necd nt thin juncturo "__

of I‘n’aétlonnl /sogyracy. e

’5_' PEY

liorn,,oven.whon‘ tuu oporﬂt;ion A8, ox'llyJ carriod to t:he _. ~» -

* pxtent.of. prodncing hard rlbro, conaiatu moatly,ox tibre. y L
Pulp pnrnolou romining nx'o looau and eaaily.romoved.

. ThoFerm, mar struo turo,"_,

~

plotol;- 3oho nnd"tho dix't:;rt [

e f}.b;o.otrbx'u wnotlcnlly,no repistnnco to any, subuoquenc
clennin(, opsu'nt;i.ma.:jx 'Pover abwrbod ‘in tho rollg.ng prooou
Blus, that, roRutred. for.clgentog 18 yery oopaidorably loss
thnn.'tpo powb'iu takon. to.ové;'comf,tho.r.ediut.qn‘ceﬂbreuoixtad ’ 1

Pygn.,tpll logf,in.8 conventional desorticator, . Usdor, this:

propoged, uyn_tomt.thgr‘eggpg,mt_:}}o 1s an, approniable ‘reduction .

nin‘ p°7°x‘"*"'0$m £33 gulp Tarsicd L apd griecn whish e |

57- ., 91881, plnntera 818, rPndy to.. npprociatonnny .

louponir\g An.oome, of, . tho,. henvy, laboyr, opcrnfiona 'hich\‘ e '




V]..-?’:“!;“:" POUNTEIRIREIM . -
. R ¥ Sinnl leaf contuinu roughly 5% of fibre.
Tho oonvontionnl mothod of hnrvonting ia to cut cha 1car,
logvina one . thlrﬂ or itu fivra contont bohind nn alrondy
oxplninod.,l Artor cutbing, tho leaf 3a transported to o
central factory for decorticntlon, tinnl proparetion nnd
bﬂling. An oltnte produoing 1,000 tone. ot fibro nnnunlly
thoruroro transports, abouh 19, 000 tons or wnate mntber, ’
incidontIy of. vnluo an a, tertilizer tn tho land trom which
it grown.,;,xitrusion oporationn rcduce voight of tho o
loaf,to, 15# or, theranbouta, and -hon cnrriod out 1n Cho r T
tiold,,bringylbout nn ouormoua anving in cost ot trannport i

ag voll an doponiting this valuublo,xnato mnttor on tho lanq,

e PN

RO ‘-‘w" ,From 'hﬁt has_beon writton, describmg the * i,
) wnuto:ulnanu or tho 1ndpatrx ns it operatca to-dny, 1t !??1 .

SoEELEr IR
) ,rollern,,ovon.'hon thln oporntion in only,cnriied to tbe

_extent: of prodncing herd, rn:rpt sonslots. moauy, of fibre;.

- Pulp partiolen romaining are looue nnd ensily remoyéd. -

t;bno,otrovn prnoticglly nb ropistnnce to nuy;pubuoquent 4_”
clonninb opcration.s‘.rovor abnorbad-in the rolling procoua
plup, thab roquired @or clonning 1! very connidorably less, .

than, the. pouor tnkon.to oyercome tho rogistance praaontad

7. -

lonnnning,iq uomc, “tho honvy 1ubour oporufions whiohw“

oxintgng,qqndgtionu domnnd, pnch as eu&ting,uloading,nnd

fans {, i[' sregonvayer. and 9 j. Pt % tred a9s tlon of ikt




R\
unloading leaf, ‘rail 1ifting and relnyi;ig, docortication '
and. brushing oporativos.. ‘In sll of these sections:, / :
onormmiou are brought about by adnpcing this proposed ; .
-ntOm of produetion. o Plucking lonr trom a younger plunt
is o much lighter. tank, thon tho cuttlng of maturo. lanr' ‘
railwny‘work can be, diuponued wzth by taking portable. .
prossure: x‘oning muhinory l:o thq field and- muck’ handling

of  leafl uvoidnd. Lnbour on preuux'e rolling m.uchinory '
: '.ie leau and: ught:ex' than dooorticatora\i,” 1
Sl A;,uhorb doacription will no' Do ,&iven ot‘ the .

' variouu rinismng proconu nhich are mtended to:be cnrried
out in- 8 contrnl raotory on tho Batate.—‘_ The 1onf, nrter -

prouuro *ro;lling, aithor 1n 'tho- riold- or’ 1n thm factol‘y, Lo T

RN comutl montly-ur rﬂwmwith partinlarm‘ 1ooao~ pnlp—uqd‘;,f S

iproduct \rhore prouura h"‘b boen

. 1ont Juiceal,on u. i In [

3 -‘pant of:: tho 3umu und l:h :

‘ 'ronrriw fax- onough to remove‘.

,uter u ‘.Lntroduced,u J'I'honribro 48 fod: thinlx, ,the contont )
“ptmnoolont‘ at n,.timou 51,11; !.a.,important: o npproc}ntonthnt _”_

.—eunonﬂal to-umintnin»thu cond:.tion.-,tor aubngquenh aplitting, -
.80, thia opcrnuqn;takonplnce imadiately nttor rolling and

'I'ha ‘mnchine conaiatn

betore thq qnt;nral jutoea becomo;dry._
or nn uppgr,,and :Lg!g: npron made of ‘a; apooial chns.n to vhioh ‘
ttnchod blades in ﬂ:s ﬂ.rst section, rollond by a
graduat:ed system of pina. - Au the dirty ribx-o entex-s the
"machine it pasaou botween tho bladou 'h!.ch exert 8 gentle
notion, removing n11 pu!.p particles and juicoa 'hich nre

waghed nwny by wator. ' Thero are no fibreu brokon, and tho :

'grippox‘-convuyor in nrrnnged to uocurely hold u11 tho fibrea o
near to - the butt. ‘,_‘ Tho olonnod f1bre oontinues atl‘.l,l 1n the
samo’ gx‘ippqrgconvoyor and entern the pinno_d aqotiqn or tpo_

i e,




-

‘unl‘t;n“di.ng loaf, rail iitting and relaying,: aodbrciouéion : ‘
nnd bruahing opox-ntivou. In nll or these seotionn
onOnomlou ere. brougbt ubout by adnpbing thia propouod
&gp‘,t“olqﬂ.‘gxr'“p‘rgd_uotlon. Plucking lenf from a youngoz' plnnt;

s w mﬁ_oh lighter .tnif.{ thnn‘tho.cut.‘ung of mature. loaf; -

railway werk can be dinpeﬂno:d with by tnking portable
’ preuuro rolling mchinory to tha field nnd much hnndling 7
'ax' leoaf lvoidoé. Laboux-v on prouuro roning mnchinary ‘
; is. 1ou and; ughtor then. deoortioatora. R ~»' " “; S
B; Sl h# A ahort doucrxption will now “be givon or the - '
_' yarious, finxahing proueuea th:ch,_;ro intended to be. carriod
'out An"e; contrnl rnotqry on; the Estnte. The 1onr, after " o
px'euure r;olling,&nlthor 1w thmtiold or in nm fuctory,e-— i
ulp aqd'
In:n px-oduct Ihare prpuure hnn boan

{ nonnistn moqtly nr ﬂbx‘o. with. gnr!;.{crom o‘t.\locuo

TE lanc julcer—on :.t- -

T e

contont 0 chin into xwhioh»

-ater 1- mtroduood.,, ,Thn tibx'

gf;onp lanr at a. timo.v :,I.t; 1: unportnnt to appreciaco thnt

llttmg,
: fao thia opox-nthm takes: plaoo imodj.utely atter roliins and

- -'ennenta.ql to maintain thip oondithn rox- Jubnoquagt.,

bo!’oro tho ngturnl Juioqa becomoldry.r r'l’ha ~machinoocouaiata

. of on. uppyrunnd lo'mnpron mde .of 8 lpee!.nl chnin to \vhioh
_are: nttnched bledoes in ﬂ;a tirst aection, followed: by 8
graduntod uyabem of pinu. . Aa the dircy fibro entoru the
machine it passes botveem “the blndon 'hich exert a- gentle

) nction, removing ail pulp particlea nnd juicea which ‘are .

l 'anhed nwny by water. . Thero nre ‘no ribroa broken, and the -

- sripper-convcyor is nrrnngcd to seunraly hold “all the ri’bres
near to_the ;butt.. ' The .cleaned fibre cbntinuea atill 1n tho

aamo gx'ippox--conveyor nnd ontern tho pixmod section of the !




doublo npx-on vhoru it ln aplit 1nt:o two, thrao or mox'o
~pallebn . of o . s
aub-divisions uoco:-dlng to tho urrnngemont ot' t:ho pinu Y
vt rgeraration :
nnd the dogroo o!‘ flnttoning u: hna rocoivcd in pressux‘o

the il

AR (Thcproduc't gr :t?‘s", ?p‘ex:a‘;t?.on 1s nottened nnd
5?111;:“51933; \??th‘}{.?:‘nx}g fgw, t:,}xf :vnluq of tho tow boing .':‘
Y«"g ]:iftlo“ir fmytlxring' belfm tho‘\ialuo of. the: lino
“prt‘:d‘\\x:n‘; )n‘nd“t;ot;ﬂ of a v)ery éoﬁéidorublc 1ncrcunod valuo
Suipta "ti'ri" erdys o vralida '

over that of x'av hard Sisal
requlvenants

fn ewtreeling It

Javont

crtlicater no LT !

with.“' The advnntngea of thig. aystem tor hnrd"fibi'e "_

toovn :a\""l fovonling tug

Brrnsiodonn ‘!.u b Tab
explnfned to’requiro no Yurthor oluborntion.
il hia 42 H .

J‘ T
whon px'enu%ro x'olling a8 "
cincuves ol 4laea Twith ¢ . g
sol‘ter tibro for cordage purpouoa, nnd aga!.n for fibre

o TR T R TANTE T AR vY S A SReTd e
) which hna boon wonkenod uutficiontly foz' Jute - m.uohinary
2 attboreauTricodte,cath ol DU Jopdeal ond o oup”
An, unoxpectad devalopment nf t;his mnchine 18 an’
(..}1""‘un,"rrr\mr Lo wad fur o shuAynSoen S

automatio bruahor, ‘an- idenl 1ong donirod by the 1ndustry. .
.’\"llﬂt.’lk‘ . B
For‘ thu puvpou it 1a 9anignod to’ Yrugh anﬁ utraightan
TaturniisTRor b SRR N ri S einanriioation
hard dry 8isnl,. produco
Wi Dipd St by far b Ela 3 L
".brushers, loss. tow, end 'baing nutomﬂtlc requirea 1a'bour -~
“the DMoesk-oporaticn ©f brealiny dov lesl situstote dnd
only at the foed”@nd Welivery ends. . The develupment .
loosecnlng palp and eutlelo. i saduires uolorasd .
.. of. thip mchinu as a brusher will’ removo the  cause .of mont
machanlcnl nouledes dourenlfse Wit the prinsirice or o :
of the sorious nooidentn which are a teature of siaal
cecorticator 1o about the most ng 'mﬁ“fm umfmn for 2ul.
foctoriea. L :
tnln bheavy "ON,’“ ':}

-'vi.-.' o erurly




I }..

nt proydrailion

and tho dogroo of X‘lnttaning it hau rocoivod :Ln proauuro

R ;“"":‘ vt
dou’blo apron whoro 1t 1u npnt into two, threo or more
ar~ratlons of T4 L
au?-dlvhlonu ncoording to the urrungomnnt of tho pinn T

'mo px'oduct ot thin operntion ia uottened nnd "

setyonll aen Sty ol BRE oo d . :
upli{. S8iaoal both lino and.- tow, “the vnlua o!‘ tho -tow boing e
corine tea o Lt inconn gysheoan . N

vory 1ittle if nnything below the vnlixe of tho ].ina
Sleanrded sha Ve ontenlh Yaoespon
product, and both of a vory oounidorablo 1ncranned vnluo R
hita princlpls ldys te o £he ; . ; .
‘ovor that uf rn hnrd Sisal.
reaqulvipents An-axtrooll : -
To produco th uaunl hnrd !‘ibro, tho same machine

e

1317 “' Yavey

L e
ie uued but in thiu caeo tha p
Slanslodangplicator e

Iith. The edvantages 61‘ thia ayato\:n’foi herd f}bﬁ;

Son nRiman Leoegu vius “\ Lo ptee

Doreii down . thny xs{"‘"“‘x-u"\r' B
oxplninod to requim. no furthor alaborntion. ’
3 sobped wiuT veporaelng ey L

’I’ho samo mnchino ,Lu ulno uaod ror oleaning ribra

Tz ,m,»*n«“,‘z‘ ST Ui
wm h hao:been onkonod uutficiontly for‘ Jute mnchi ery.
Teauntronante - Coel Wl NNY Y egdan and B
An, uncxpected devalopment of. this machina 13 an’
. 3 Len, prepsred Uns waysforiaoatudy owfebuiow
e nutomtic bx'uuher, an ideul 1on3 denirad 'by !:he induntry.
Al r&v\’\rv)‘_"(' R R N .
For thn puvpoao 1('. i:u donigned‘.to brusb and. straighten B O

Lpturndng ooty g tarde "

- hoi o Mnnarthae By - ;
" hora dx-y sunl" produced’ 8. botter x'eault'. thﬁn convantiomﬂ. gLl
7208 3 U SR SHCTRA S 1§ O SUS AR S s ; D

_"’ ruuhora, oss’ tow,™ and being automntic x"oqui 08 'la'bour e
Lthn st epardt] r e bradkdiug O Leaf atrnoture: npd

only at the foed and”delivery ond = The dévelopment .
techoning paln and eulicevlos T requires ne groagi-

or this machins as.a brusher will romove .the cause of moat
g m.z’ulz.m wiedze 0 Pesling Vheh v prineivio ol u-

of the sorious acoidents which sre a reabure of 81sal - - .

duecrtlentoy Lo ohout Lh’ aungtonanial bl e ked “o'c' 'd

fuctorion. . Bommn S
nle nuvy workl 'ﬂm obvwicus and lorntenld way

v

Uk Leaf Butucen

i ;ch- Lm ars:' :’ur_or._;
a,n-l, }AL‘USEA}‘J;ZY, e

rogul rer s xm" 1‘, at nnM'z'Lm Lo CLL, muEn

AL poneoon B ,.Ali "“N [SETRESATHE




Gx'aduul or atoppod up’ application of 'bho vurious

o opo',utiona or eextilo mnnuraoturon govorn the hnndlins

y N tho finiahodv«producb.

" we" find’ thn{: by: fuz'- the™ heavienﬁ “Work" i.t han‘to perf'

- roquires

i decorticn tor.

nnd px'oparation or ri‘brcu throughout a1l pvoceuson up t:o

: Thlu ia un nccoptod low evolvod

_through long yonrn’ or oxporlenco. Bndoavoura t:o nhort

oy

& cirouit uny ona phnse or thia evolut‘.ion by attemphn to

combino two oporationa in one lmve no dqubt been tried but

dincnrded when the untruth is oxpoaed.~- An underatunding of

thia principlo helpa to renlisa that' thera are two distinct .

roquirements in extrncting fihx-e I‘l‘om a 31301 leaf, a fncb .

which haa been’ obscured by quutom mlccopting the eonvon- :

tionnl decox‘tiont;or as tho standard method. A decgrticator

is an. ut:t:empt to comblne tzwo* operatﬁ.onn 1n one_,.*to r

power,,‘ Apgvoo-inblon of the ract “thn,t them ’are tmc 1

Aistinct requirements, ench with 1t:s 1051031 and ueparate~

et

mié

the Pivat operation of bi‘eaking down lunf struct;ure aud

'looaening pulp nnd cutioule. . If; z‘equirea nD great

ery light opemtion to cleen 1?: much 1ight;er L

"and gonbler thun it: recoivoa 1n thin finnl treatment 1n o




wio,

66.

ftion of tho rirnt oporntion of” bronking down the structure

‘und mnchinew will 23 conniderod in dotail. f .-ﬂ: -

thzt thé dogroo uf rolling for thio product 1a’fho aame as

»not domand skillod snpqrvisionr l

Huving expluined tho bnolc principlou which
undorlie nnd .guide dovelopment of this propoucd nystom of

sisnlqproducticn, we Will now turn to a dntuilod o“uminu-i. ]

or n lcnf nr un ultornntivo to thnt oporntion porrormed ‘ i
1n a cocorticntor o . X o
';?'f For tho production of hurd fibro thero 19 one

rollinp operufion, but whon aoftened and nplit tibro 1s 7_“‘

vunted, n necond anc henvior rolling procenn is 1ntroduced.’

Eoch han 1ta- uorarate rgquiromentat>pnd both operationa

roning, 1a required’ I-‘ox‘ the.production‘ of mn'd fibra,' tind ~—..

on 74a8T

111hg>mach1nory ror lonr roductipn is designed ron rield

oporntion. (It ia light and easily portnble,»nnd doea T

tho range of nmall Dieuel unitn.r zt is n_slow running

- machine.. :The. mnchinositaelf cnnsingp of faur pnira of

rolln, tho first three pairn‘of Which sre fluted nna tha
tinnl pnir smooth with u cuahionod aurfnco. Ths fluted

-rolln are, set with clournncon which prograanivaly diminiah
'the pitch und aiza of rluting becoming finer 1n each follouing

Puir. ”ha top roll of_oach peir s, heuvily apring 1oaded
‘end - only the finul umooth pair ure 1n conbucb. B Lent 13

fcd to ch;s naqhine point firat four leavea abreast.

"crushins rlattena und widena fhe louf, 80" to prevent bntt

cndu npley-ng ouh and ovarlnpping, u upecial design of

_conductor 1a embodied dividing the mnchine 1nto 1ateral

N
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i 1odvos por minuto for each’ cOmpnrtmenh, giving 120 per i

) noconanrily

s

. compartmonts, fédé 5f'them;ﬁﬁouﬁ'ﬂih6Ziﬁohbu‘widé'onoh.'

_ _The' ‘machins 1o douigned ror mnnunl feoding whlch thereforo:? e

PR il

oontrolu cnpnoiﬁy, but a reunonublo nverugo rato is thirty‘

_ Ainute,tor the mncbine This upproxlmuton normul delivory

fémiiﬂdcoétlcéﬁob-‘ Tho fibre in an oqunl number ot R

pluokod 1onvon, ‘which Gémos from ‘a rolling mnchlne, 1o

) roushly doublo “the nmount of fibre “from a docorticaﬁor.

uely

This rolling proceas expreases juicon nnd removoa

much pulp. E Hcduobion 1n waight is considorable and will

nn dno noun nuving in trnnnport.

», [ e

uu—

hnrd Butér edgan, bven when "burky Ere 1n a condition ror

completo clonnlng 1n tho nubuoquent pvooess. The lent

;ka'ﬂ

<pn~a1161, mos‘_"'
RS- bt c:i‘ﬂ‘

_ x"*bnr}‘ﬁ Efficiont hand1ins or ) proéuct by high peed

mnchinery bringa mochnnicnl pgoblomu and comﬁlicntiann

donnnding truined' tlvea, ahilled auporviuion, and the

4 +tong

bndkground “of. ofat lnﬂunérinlizod ¢ountry. i'@ho"]enaentialn

nt

ure lnﬁkingginplundh wherérSihdi iadﬁrbduced Eo mncﬁine

*ainple.

dbaisn nhuuld conrorm éo thene qonditiuns:

Can b Igsn

réliing procoau nlréady d,

cnoy manuel teehniquen to mnator

:'“ pULp odlratne (G rha ‘w\urnl oT

ribed doeu so ana° barticulnrz’-°

PRI

.




. ﬁa w111 now oxnmino the finul oporntion of
cloaning this 11mp loaf arber pulp ntructuro nnd cuticnle : —
o havo been bruinod and 1ooaoned. : Thiu 15 oanentinlly a =

l}zht purnbLOﬁ ubnurdly ligbt when compnrod with th

_purt of tho operution us porrormod on n docortioator. Ap 4

proviounly montioned, tho fibrou 1n hhiu roducod 1eaf are

nopuratoly,

ume or wator required

_ 0 onad nyntom 7aumn
[ qp~tho chIEtIon or a. olonning’macbino capnble o

,,procesa and produce ‘gg}’xhg

the ntruuturo of, thc fibro‘ Dolotorious Juinon und




e courno ‘ront; with tho mnnutqcturar

L “acldp! hn\ro houovor beon nore completzolv removod thon by
docorhioacion oven whcn rolloaod by hydro-oxtruction..
'I'ho fibro 1 '-ntill thox-croro a hnrd f:.bro whén dry, but

el g nee s

1tn condition und nprearunco 1a an ,improvoment upon tho

‘uoual . product ot decorticntion ' Tho fiml noctlon or ,'

thia cloaning naohino romovou uux'plun watar no t.hat drblng

‘ir opornhiona nro ahortenod, a- vulunblo contr!.but!.on to \ ,
qoonomic produot;ion when dx'ying mnchinury is 1nqtnllod. !;,.fj i
';75‘.“{ St 'I‘ho produot o!‘ thia machine reprosentn 1005 content
ot tho ;Lonf; whioh monna that all ,;he shorter tibron ore .
x-ot:uinod vh!.ch are. normally 1ont in decorticutlon. S Horo - '>‘

o now e, must oxnmino tho roquimment;s of tha mnuractunor e

ot 5 drawing -procosa munt nob bo lesa than tha lengt.}r or

tho Aongasnt- ﬂ.bren, but it operntea qui.te sntinfnctorily i

nihh- a rounonn‘ble admixture»ofw»ahortor .fibres ” ‘provided-

It is poanlble

ovonly slinbributod thrpnghunc thn ptu;pnl..

hnwov¢r that:‘p mnnll» proportion or ‘the nhortoat ribrem : j  -
LAY, mn out durlng the‘dmuingu, tmi: luch "loss: 1s alisht,‘ i
‘andc 1t 4p belleved: that: any lowerlng m vnluo of- this type -

or 8isal 13. 1oas then" thezoout of: aeparnting and: maz'keting—‘
thon\vnn tow. . '.I'he finnl' answer: to that: opinion will of..i

%.Should honover a’ produuer deslre toicater tcr n

apecinl high grade of h.nrd fibre, mnx'ket ‘he-can uopnrnto L
out thok;n‘h,o'rtox- ﬁbroa; on.n.uimpla *mochinb nhichzonn.ba




S

"'f-f'sdjuntod to x-_o;ﬁovo fitres of. an.y glven liﬁgt)'i‘.-‘ Thin .

machine ‘18 an attachzent to fhe cleaning machino; works = =, :
on th&xé‘anid”px"iﬁoipié, and the "Epo'x"ntién of ooparstion ip S

r.cr ly R oxtonuion of the clouning one. -

- ' Ihin then. 5.5 briof doncription of the pvoposod

: ayntem whon operatod for hnrd ribro produotion. For
noftened nnd aplit uianl ndditional oporntionn nra lntro—v .
ucbd. (4 TH.n Yill nocaeanrily ndd to the’ coat bub tuking
into cornidsrntion the uubutnntinl aconomioa, vhich 100,@
oxtroction und chonmr téchniquo bring about, ‘tbo rinnl

ocnt wh.l be economic. pax‘uculnnly vhon 8- more vnlunblo )
. .. - . H' B ')

J,.' \“\

fibro in prcduécd._~

roqulrmrontn govorning pronnux'o rolling are quite—du‘{’eront

FeE M e

from ﬁhono"rcr bho initinl operacion ulthou bot{n hupiie'ff S

reuult. 1r 1& ln\donix‘ed t:o produoo noftonod uplit Sisal' R

which rutnims nﬁrengbh to compo(:e ylith-Buropenn Hompn or . S
S AT -

F.ar, the bindins 5ums ara oul 'rbly removod and’ the

'-o ncconfuato clenvnge linea R

v

fu' 1.he o}c.ng,e trndo, und 'boing .plinble 11: producaa - ,:" PR |

_' n-orn ovon end denuar ropa which Eey atronsor thnn cne made :

: of Mn bnrd 1551. Yurha for woeving into’ oanvna can

e x-x'oducod on stnndnrd Jute mn’hinory"by onrrylng the

RN e ;"»v

eorter ng px-oconn !‘urther nun. Berb thb‘%guuombnt




U

}:x‘o-wuro on twu rolllng p’*ocucu ntnl ‘Lrthox‘. "uch fitre

' fnc tory opora tion .

requioitc iu a* un‘.form cmd umuryins oondifionﬁl' ttni

""In thia utute U: paesegb.to the splittmg procoua.
s 'mnchino 1a axnctly xho unme us the 6lei:ning mchine,

T hsrs rawd

goos thx-ough tho vlrious bronkor nn& f£inishor.cards of a Jute
. plunt nnd spinu 1nto a yarn or cho honvior counts

;. which 10 ntronger thnn e Juto ynx'n. N Ib in nlno chcupor. :

" Tho dogroo o!‘ praanuro roquircd ror tho lonst of

. thc nortoning ronultu 18 conaidernblo, 80 mchlnory 1n )

atrong und hanvx nnd powox' roquiromontn ere groatcr thxm

ror 1nitiul rolling. Thono fnct:orn excood tho pmcticnl

) limitn fox' ficld work, no thiu plnnt 13 daulgncd for

Seaselas

nmtoriuln pmmn:ed ’6 oach mchino. "‘hin cnndition

A

AT IR TOLI e e
cmbodios the 1n1t1n1 wntar olenning nect.un -and extendud -

ng bchvoen tho ucoantuntod clenvngo linen, dmving
suthabil o
h

t ) pin along nne ﬂe\vo}ing tho bridgins v.xl('.iu:ﬂt;ml.w 'It: o

x,'.

" was nnl.iciputed thnt bon producticn nould bo high, bnt
’r

lLX i

thnn thﬂt er 1‘m mu-'

the fuot thnb tho fibros nre px'anontod tp thia mchine N

an!

ag thov. woro m thc lcur, each f.‘ihra sopnx-nto nnd

pqrn 1101 .

s L_,slk.««u-‘



7 83. - Tha cnpucny ot one Splitung l(achino 18 the ]

‘La

uuma ao one Boftening,ﬂuchino, which 1n turn ie tha
! pmmo an ono "Flold Rolling l(uohino.
L
- 4 .
S A

: »~1n?t.hu~=.wor1d-mu1d moke a’'long and interootirng list,

- A ontuloguo of all the nbreu I.n commercial uua‘

rnnglng from tha choapest to ths moat vnluablo, from -~ -

Jute to 8ilk, 1n01ud1n3 ‘onimal and vegotublo flbron,
and uynthetio fibrea of rooont davalopmant. :_"»_': -

as . Group.ing all {Lbrea under “the one houdtng ot‘ a el
S .. "Primary Product' g find that thera is. probnbly moxe .

ey compeutiou be:toan ona tibx’o -and another within. tho T

- marknt o{ rolnuvo 1mportanuo. Thez'a has nlwwn boen

nAceuuoloun eﬂ‘ort which no daubt wul ncmtj,_nua to ;.,':‘-“ :

inuronno tha mrkehfor one ﬂhré at, tho expunao of

' “'— anothar. i Thora ino-the hiutoriq cnue~ cf a aentury o

. Bot ago of— €ho riae of t-hu Juta induatry wh‘i‘

Amm. chtuah ynu: trqdu_k;md tha moF N ::ocar}t

dav‘&lopmonta i.n colluloae whiah hnvo ulraudy cncrqnched

: .“8'6'2_ pt

{ii., Hew: ﬁ.bran new t.axtilan, nEw;. mothodn of gy

‘ manux'ac:m'b aro aonutuntly balug 1n1mducod'-the acen

is° evor z:hzmging. “The vmrld o 1nt.onac ca;npotitiou :

morn,rendy.to-duy Ihan- It ovar vo.a to m:capt -a' Aew;

' fibre vhen it conformu to the. nonfrolling t‘actorn of
'-"7‘7‘ suitabinty fTor atnndard maehinery and price, part_icularly

whan thero. 15 g-price udvantage

SRR m modorn c§ u.iuonu which hava ariaen wit.hin

recant yeura tend: 13 {ntensify compotiuon betwoen "
carhain fi.broa.; The genarul ntute of- ind.;\gention oi A
o moab conmmu g ;mrxat.n hna been very pronouncod in- that" o

R ot‘ !‘ihra.".‘ In aomo ribr,an, tha full An oonaumption

and valueo hau “heon. aggxavat'od by tha uacenaity for ) )
producnra to 1ncreano production 1n drder to enrn “'-‘,'.\

enough to lt'ra. Tho other condiuon uri‘oating some:

tlbra mrkuts for’ worl& tnvour"‘tbun in uny other e SRS

weT - periously upon. the. preaarvea of COtton, Bilk ana Wool., : ":.- =%




B ‘; :;“ s
1mportant fibron hao Voon the rise. of nutlonnlinm. Thia .
‘1o not a pnaoing phago. It is pormanent’- and 10 rapidly .

gathering Lnorouning foruo.' Trade barriors are bcing

‘ erected, bohind the protoo:ion of wanich national
63 ) yroduutu und nnnufncturon are boing foatorod at the

':”_ nxponnu of the imported articla.

: Jutu is o typical axnmple 111unnrat1ng the offect
on an 1mportunt induntry of thln modorn trend. Jute, . B
“not lons ago, auppliod tha world wl:h uontuxnora tor‘ s ‘
‘all 1&- babgod commodxtlou. It onjoyad 3 mnnopoly, hut

dosg 8o no longor. Countriou capable of growing an

altornative .fibre hove orontod ALiscal barriorn againat

AR

Jute goodu. and .are rontoring the manufucture qj baga

L

!rom thalr 1nd£genoun produof - It hnu heon astima!od,‘

LI ‘thnt thote nru now qynr twonty-miilion hugn bning made T

annuully—tn q;fferent pnrte‘ot the vorld from f -

e alturnativo"fibres _which. unod to bo muau or Jut'

.-

"T-.’:n»dpvulopment iu.ntill “in 1ta infnnny 'und 13 axcunding-'
Y 3 5 - T~ e /
R rupidly. ;‘ ) o e 'f' . -':' SR
- -Bs. - With regard to Siaul und 1is wosaible . T

dovolopment. Tho extont to uhich th!a 1nduutry 15

o cnpnbla of expnnnxon’will be governed ﬁy cnnt “of ‘:ﬁ;
produotlon nnd the- dovoIopment ot conyotaion mothodg. :

In the mnthar ot coats. uxieting'mntbodu hnvu boen . "‘~ ‘\ =
donoribod nhich wuuteu half ot tha“fibre grown, with
‘an alrsndy low coat of around £15 C I.F' Thin ST, '!.i. ol
figure will be mntorially radnced ne 100% extractiou is: B
approauhed. Convortod 31eal nzll ontor new marketa.
Davolopm-nt along tbeno two 11n08 10 cortain to: come.
With low banic couta nnd nuitability, hoth 88, a hard .
and a aofter fihra. Biunl ia destined to unoroach upon _'

cumputltiva fibrop, and when- 1t doeu go t9Q thc axtent

which the evidancu indicates thut 1t w111 there n111

vt . Sl

Ll yet anothur chungo to record in tha fibro world...‘ ;

. . e LB

,ao.,1'”'
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.1. o Sisal history of recent yoars bonrn analogy

' to ‘that of Rubber. Like the Rubber Induntry ‘which has'

! D dsvelopsd in t:ho Enst trom so0d taken from 1ts originel Y

" homo'in south Amrlon and rxnding mors’ oongonlnl olimntl.c S }

and cconomic cond1tions 1n its now aurroundingu, no_sianl T 1
\
1

- lj“iup'onra to be tonoving a umnnr trend. ) o7

v, REPEN i
~ R S -

1 2. . T l(oxico, tho Homo of, the Binal mduutry, auppliod R
TI ' .nll vorld roquiremonts \mtu throu decados. or 80 ago. . ' k

sinoe then t:ha plnnt has beon mtz'oduced into Enntcm Arrica

'and the Rant Indiaa, where ita oxpannion hnn boon rnpid, L

B 'purbioulnrly in Esst Africa, s tho. tonoying tnbloa of

-

* annual px-oducuon wul nhon ’Pha'rig\h'o's aro tnna. :

T T 1922 . 1932 i 1833 «1954 ) 1935

e

93 90,1 000 ,,_ |
o a‘ooo*lzl,aoo 141._099 T
g Jay& &aL bra ek 1000, eo,ooo 95, 000 _.. 85,000+ "B4,000 . .

aumoo zso,ooo 296 ooo’ 298,000 .‘sm’,ooo ;

pdq,j 92 ,ooo

)

'.'_-“’ Haxicnn Siuﬂ 120 4000

,»68,000
- g M‘rloan " ‘o150

TR TR

P B $i2 N““" =t
3. ',' . L An inforonoo 'hioh oan, bo drnvn trom .‘r.hono riguroa-

b e e

roquu-omontn oontinue to uxpnnd us thoy nro doing, thero ia

ovox‘y, 1ndioatl.on t.hnh Buat Arx-icn will partioipnto in thia -

p Tha 1nduatry was utnblinhod iu Bnat Arricn during ' \

|

} : ] period when vnluen stood around :.za., Tbon .came. war und

| wibnennod an, inrlation 1n vnluou or nl:l. primnry produotu,
moluding tlmt or shnl. the prioc or whioh -un controllod
at !.'.99, c. I.F. i Dux'lng ‘tho, pout-'ar poriod vnluoa reminnd

e

Rt




. at vary hlgh 1evelu, of!‘ering nternot;i.vo invontment, until
_the doprouulon Bet in, o
5. This long perlod or proaperity 5.3 unquestionubly 1
3 tho .main causoe of tho. intensity of ‘the misfortunes which
oot o ovorwholmd the mdustry during tho yoars of deprennion._r_
‘. . The uttrnctivo px'ofits of that period 4induced a phnso of
~ _.ropld, -and hnphazurd dovelopment. f Tho incraunod produoticn :
msultins from thona now post war, arean coincided with the
- heuvy fnll in conuumpt!.on at the boginning or the alump.
" - The clnsh of those two oonditions 1ntenaiﬂed the fall in
- Sisnl vnluea ‘whith not: in. during 1930, and continued until : |
o 'tho lattsx' é'nd of- 1955. . During thia -long. spell prices L - 1

Py 'romninéd well bolow the cost of p;:oduction with 'ie result :

: cnterlns for reatx‘ictod mnrketa a8, Siaul doeﬂ.f The bulk
. of the world's production of thin x‘ibre 1a mude 1nto bindar -




twine trod in harventing.: ' ?ten't;hotr 'Vooxx't"li'i;ieno in tho grain. S

|
|
|
!
|
_— '5roting‘droue of the world: thero!‘oro eieroieo a very : l
. cia |
proncunced oontrol on Slsal vnluon, nnd ‘aa 1ong ‘an’ the ‘

1nduetry continueo to dopond upon this one’ market nnd that

mrkeb depending Upon weathor oonditions, Bo -5.11 Sianl

‘ contdnue to be a npoeulative inveet:mont. ~

, 8. L !I‘.he expenionco ot the puat ulump yenre 1ma
e grnphic nluetratioq of. the banie, weeknens or the Sinnl

: induetry, Mtoneified no doubt by t:he nbnorml conditions:
whieh ;mve provailed but eleurly 1ndiont1ng t;hat without
" e bronder baeie in. the oonauming markot, prieen v111

- - PR

, ' continue to be aubjecbed to henvy riae and- .fnl;

» '_:, AR "I’he prolonged poriod ot‘ depreae!.on hpu brought-*"' I
eone compenueiunn'to ‘the, 1nduntx“y 1n tho :uay of‘ an T..'-;."::

Sl beginning to take nn mtereut tn-t}ay.

. The trades referred ‘to"which'are’ absorbing the S

0.
" bulk or produotion in” exoos& of binder twina requiromnte o ‘_1
and hnvo !:hereby ansisted in great meoauro 1n the recent '

; ndvance “in valued; nre pnreel" t:vino oad eordage mnnufaeturere,-

' v_the bedding nnd upholntery adea, partieulsriy in U. s.A._ ‘

-0 ond? to a very nmlted extenc fnbrics for: onekn o




.‘1ndnptt'y",’ bug an thoy op'di'nto on ',lou _price lovaln ‘tﬁey en;'a

,only be axpactod to continuo thoix' pntronngo undor moderntoy -

.
e .

' 'nnd more pnrticulnrly, otable valuon.< A o L ;
\ L
"; A rnctor whioh muat nlwayu be kepl: 1n viow in tha ; . :

oompotihion of Mnniln Homp. " 'This, like Sianl, ln a hard

tibx‘o, :md is uaed an on. nlt'gmntivo to Bisul in mgny

1mporl:nnt mrkebn, 80 hua nn intluonoo upon 81en1 valuoa.

"-" T For cortnin productn such: au marino oordage\‘ unniln onjoya :

: not: only an ontronched poaition, but in:-ce tnin qualition
1t has ah u.ndoubted ndvuntage in’ being a; more floxible rly ;

i oand 8 lguu brittle ribre. It 1n-bolioved ponsiblo howovor

) .mar"ket can bu ovorcome ‘by: a__ 1mplo ‘mubhq’cl'or cnnvar!:ing it‘. N :’7

i mto Q- :roftur and .mqro pnnblo fibr‘

|

L t;hnt the dianbility which Sianl uufrora from 1n>thin 3 ,“ s J
o will i

4

|

RN

coatn- aro bx'ought dsmn—to a rigura which will yiald :a prorit,

|
to the producer and o:‘rerod nt a levol whi,ch thone npw {

e i cuntomere can ufford to pny, ,then thoae mnx-keta cammt R
7 be conaidered permnnent. ‘ ’ T R R ."
141...; S In a. comprahensive survey of the 1ndustzy which T ‘
M-. 18 now propoaed to mnke, we will ‘negin with fundnmentals, |

- the first nnd mout important being cont or,proauotion. . 'I'his

-annlyaiu ahould necessarily atart wit:h ngricultura, but ns

Y that; subjoct 18 beat deelt with au a au‘bjoct donorving




; R .
grunﬁor ucopo thnn thiu pupor onn ncoommodnte, oo we will

bogin with tho plant roudy for hnrvontingw

s

Thn writor finda difticulty invprononting a picturo'

-i of continuity 1n thiu atory of® Siual, the-mnny 1uauon being

5,

orood.tho 1nduntry to mnko

116. ‘]”,,15};" Dopropnod time"

- oconomion, and nb the - nnma timo to atimulnte resoarch’ into

'i mnny or itas phanou, 1n01ud1ng improvemontn 1n agriculturo,

plnnt aolbotion, transport, oxtruotion, grqdiug, o
1 and tha utudx of oonvorting 81501 1nto a nortor

,conaiderable headuqy 15 to"hb e orded“ln mont

R

- of thone branchen of reaearch nnd it ia to-bo hoped thnt tho- -

Do

1ncreasing markets nud tha writer,-artor yenrn or roaosrob g
into both of theae basic

ﬁuhjactg, prenentn the roaultu of

vzspheres, ﬁnd.ao 1n time;'naaist to plnce sisul fibro in ar

more prominent and stable poaition than 1t oooupien to-dny.



O or conﬁinuity 1n thin ntory of siunl

‘ ao unovonly intor'ovgn, But truuta thnt vlth pationce,

"vvu 'ritten.”._ s - L . peny
Doproonod timon,forccd tho induntry to mnko :;
[ ooonomian, and at tho nnmo time to atimulnto roaoarch “Anto
mnny of. ltn phnaon, 1nclud1ng improvomonta in. ngriculture,_‘::

Iy labour, plunt uoloction, brannport, oxtraction, grnding,»'

*itp Anaoc ntionu nnd thp a;mpathetic und practiuni

T v 2/

 and diauuauion .on, tho dunl ideal of raducins conts nnd 5-"
incronaing mnrkoto nnd thb Iriter,‘arter ynnrs -of rosoaroh
1nto both of’ bhese bnaic subjectg, proaenta tho rosulta of

'1 his work, not withAlny attituda of dugmntiam,,but '1th the hope

"efforta -to braak‘new 5round ‘An ;both of thone 1ndiuated STk

':spherea, nnd 80.4n- bime, asuiat to: place 81an1 fibro 1n n ]
:mora prominont end atablo poaitlon thnn i1t occupiea to-day._ - _f

)

1

|

|

|

|

thnt 1t n111 through controverny and . argumants, 1nduce ,' r-'i
i 1
1

|

|

1




VJ‘.Q. . . N Whon tho bnnic rnct:ox' of producbion oout 15

: . oxnmincd ho'ovox- und nlt;hough far ronching economieu and
inprovomonba m production nnd propnrutiomhnvo boan 1ntx-o-:- i
ducod there nt;nl romni.na much room ror 1mprovement, ) :

o ) partlculnrly 1n bho eotn‘bliahed mothods of harvouting

“and extrnction. Tho gonernl uyatem, 1n 56 fnx' ag 1t appliea

t:o Bnnb M‘ricn, tho lnrgeab producing contro ol‘ the wox'ld

ronultn 1n 6 1055 of npproximtoly ons hnlt cf tho fibre 4, L

contonb of the 1oaf. 'I‘hlo. queution of \mste must nocesanrily =
S huvo a diroct bonring upon coutn of production, and until -
. R 1n nolvod and reducod to within moro ronsonnble limita

tho 1ndual:ry cannot bo oonnideraﬂ an‘ opornt:ing at i 8 ik

It 1.; #511 therefors - “to examine L T

1onat; ocox;omic coat. .

'by hnving a greator knonledgo of nctual and"ﬁ bantiai A
..1 marké‘l;a than 1a-nt i)rcaon!: endoyed— nnd he believes ﬁhai; this Bad
moro ‘ﬂ&umugh lmowledge will bef*nn Ilnportwannttfbubbvy

amount: or cantz'ovorny exists.i Thero is no’ duubt R
s t:hnt 1t variea, variationa depending upon factors auch as tha
condit!.on of' the lear whether succulont or tough snd 1eathery
a8 1t 15 1n dry weather, the setting and conditiun of ) :
daoorticatora and ao on, }zut undar tho baat conditiona this "‘

vaste 19 conaidex'nblo, and for purposea or this survey 1t hnn

been tnken as 25% of the fibre cont;ent or the 1ear asr:- o




Wnuto in docovtionbion in a problem fox' tho, ’ -

onsinoer. ) Vory large aums nnd long poriodn of x'ouearoh

have bean devoted - to thi.a problem. Theﬁconventionul i L
- mothod of decorticntion ia: to pnuu the vlonf, which hna a

- firm: thick nbruoturé botween rnpidly rovolving drumu

furnishod with ‘bladon, and a rigid concave which holds the
lenf in cloae contact'with the blndaa. In ibs t;hickeut;

nocbion tha 1onr maaauroa abouh an inch, and to onnblo

thoe. bladoa ﬁo complutoly removo the pulp, tho clearunce

,botween the bladeu und ooncnvos- must _be very narrow, somatimas

'V to an nmull un fifty-thouenndtha of ‘on. 1nch. 'l'hin firm

_“ rosonted to tho blow or t:he blndes 1n a

fibrea 1:; tho'loaf’. These ond& are nttninod by subjecting

structure to ‘a. 11mp s at

the leuf to a. pre-orushing prooesa reducing 1ta rigid rirm A'

: In thia condition 1t offera less

' res atance to the blade aotion aud 80.fower fibroa ure

] broken. Instand also of attampting to cleen .the’, lesf of

pulp ’bhrough 11:8 entiro thiokness in ono operabion which

neoenuif;nt&s auch a closo 8ett1ns of oononve olearanccs, this :

In thia mo_Aine the

S




4}
o

b - doslg,n of tho grippor-oonvcyor 1a. auch thnt ‘more of tho ahox‘t

tibx'ou ‘are rirmly hold. This mnchino rogintara conaidornbllo

) ?dvnnoe ovor oxinting modoln, raduoos wuato to a very con-

?‘:;’f‘"" niderable ext;ent, nnd by ortcring lons ronlutnnco to tho _
o olenning dru.ms, x-oquix'on lone powox' bo drlve nnd maintennnco
. cont is reducod.t B i _' U e e,

8 24: - ' 'I’he balnnce of wnuto, provioualy rororred to au :

' 25%, w111 now be oxnmlnod, and a method will be oxplained

lnter indionting ho- 1t 1a posaiblo to provent n11 or moat

e .or 11;., In ordor to undox-utnnd this m'oponed meehod, nnd =

for thono who do not lmo' the 81“1 B lnnt, wo c_un but L

it to nn enlurgcd artichoke, wltb—

T trate by 11kon1ng‘

. nre 1ont. Thir; neomingly exhenaive ratio 1n the ahore - 1

tho fnch thnt ell t:he ti’brea

winl roovnan

beginningn
- thore. : An

e
[

y_{‘grow hhiokex- along 'Bheir entirevlength end in the bnbt they

'beooxn.e voody and “weak ) In a mtu::o 1enf nbout hnlf o!' o ‘
l. LY

thoge butt ribres nre of 11t;t10 vaiuo, but t.be remaining ﬁnlf

Ao el arsdloc,.

.aro 'ﬁccéptablo fox- use 1n tho bindor twine t:rndo. Lo




|- 26 ST Inutond ‘of hnrvouting by- cutting tho ‘Yeaf am 1t
'7 mn!:uron, nprond ovor tho 1ife of 8 to 10 yonrs of" the plant;, :
- ‘ tho nltornntivo mthod 18 tor ntrip the plant eomplotoly at an .’
eurllor ngo, pluoking ‘the whole laut. ’Botox'o connidoring '

the oconomlcn or thin ayltom wo w}.n exnmine the fibreu or

" the buttn of thia youngor luar., “In thia euo thoue t'ibreu i
have not bocomo 80: th!.ck, nro not woody’ and nre of 8

‘ strength nnd apinning nizo to bo nonoptnblo to tho binder

: ‘. twino trado. This typo of ribra ll boing mnx-kated to-dny
- .‘.ﬂnd obtrd.ning ‘curront valnnn : o b

[

}"__' extrncting 011 Cich nbre, by’ a.‘px-oceu", t;!.ll’" to ’be explnined,
F L ‘we bagln to: approanh er.onbvicnl S4isal production. - “When- the
system’ bomos- to bo: cloaely examined by the: ﬂ:duatry 1t will -
bet round that:the: 1ncrenné‘a yield within a'much- nhurtar

o period will moro tlum ofr net tho additional oontn which more.

Under exlnting methods tberefore the plnnt‘. oucupias

the lnnd ror a‘boub nine yzsarts,~ one’ third of! its fibm contant T
ig lorb bohtnd: and> ono quartér’ or= the Harvented” part ‘4w 1oat;

- in oxtraotion nnd finnl proparation. "'The. loaf hnving N




: 26;"'.¢ S Inutond of hnrvont;ing by cuttlng tho lonf 08 1t
mtnron, nproud ovor the life of- 8 to 10 yonrs or the . plant,

; : S bhamltemutivo ‘mothod 1o’ to ntx-ip tho plnnt completoly nt an
X ' enrner ago, plnoking chn ‘whole’ Ionr. Bcroro oonudering !

tho ocononicn or this uyttom wa '5.11 oumino the tibrea or cel
tho buttn or thia w\mgor .1enr. ' In thia’ caue thouo tibren

) hnvo not: bacom ao t:hick, are not -oody qnd are of @' o
' stronghh ond- npinnlng aize to be socoptable. to tho- binder - o

" twino - tx'nda.- This; -typo of fibre in being mnrketad to-day 7 -

. and obt‘.nining curraﬁt olues

7, Ii: Jmn baen tound thnt'the tibre content or 8 ,given

PP

K uron plnnted aa auggoetod, & oqnmerably gronter thnn tho

'threo timoauna Icng- narvouting tho ant:iru 1ear and
i ‘vextrncting I tﬁ'o fibro 'by a brocosa atill‘A:o ba explainod

uo bogin to: nppronch oconomicel Sisnl prqduction.~ When the
‘ ' nyutem comoa to bo cloaely exnmlned by the mduatry"‘it; will
- boafound’ that: the incroand yield within at mﬁch nhox'tex'
g period w111 moire” than'off sot the" additionnl oonta whieh more -
frequont plnnt:inga I111 entnil. :

29. ER R Undor oxintlng mthodn therororo tbe plnnt oocupiea ’ -
) tho lnnd’for ubou?: nina years"’ one’ third or 1tsiribre cou(:ent"" E
13 lert behind nnd ono qunrhor of the harvoated par!: 13 1oat '

¥,
1n extruotion nnd final prepnrntion. 'rho loar hnving

h)

(AR,




8 ribre contont of 55 means crnnaport of an enormous connngo -
. or wasto mntt:or to tho tnctory, in rlgux‘ca roughly 19 000 :
tonn of wunto trnnnport tox' oaoh 1, 000 bono of flbre Produced.
v It hnn boon necossary. o oxplnin nt: longtb tho
oxinting economicn of cho induutry and to omphanigo tho ‘

' two outatanding vouknosnon undor whioh 11: aut('orn, roatrictcd

mrkotl nnd wnntoful pvoduntion methodn, in order to fully

nppreuinto aolutiona vhich i.t 48 tho’ objeot ot thin papor e

tu luggent.

. of- ;.ha ahortor fibroa -th ghoao p&ential tmdbu roquiro . .,,_
~; oun ba proritnbly pi-oduucd,‘ lenving tho 1opgor qualitiou~x‘un e
Ehe ‘blnder t!Ine tr_pdo tor uhioh higher prieoo are obbnina'ble

) I€ ’.n nbt -poufbla to utt:.u.n ’eoonomic produntion or thoae 1ower
’ grado tibron, nndl 1(: 1s quontionnblo u' 1t wu1 be. found

romunerattvo to raoover nnd rooonditlon to a° uuffioiant degree B '
- of- clonnlinaan, nnte ﬁbrea from docorticntion, even:
“for tho badding nnd upholatnry trndos. It iu obviounly a

moro ‘oonatruotive poucy to prevont the crontion of wnute.

33 .; -How then t:o expand ntill f'urt:her int;o “new.

R : mrkotn? .

The nnswer to that 1n that. Sinnl in onpablo of‘
being aortenod and convex-ted by a prooenn which in ott‘outivo o
and economlc’ ~t:o apply. ;f Thiu proceua will be oxplnined? 1n

AR ’ “




v n-z‘ibro ‘contont or Bﬁ meang 'trannpor‘t or'nn ono.nno'un ?;5hnééo: .4
i L ‘_ of. 'nsto mnttox- to the factory,-in nsurou roughly 19 000 :
| oL tmo of wnnto trnnnport for ouch 1, 000 bonu of- ‘Tibre produccd. :s :
50. T It hu beon nacouary to oxplnin nt 1ongth tho

oxinting eoonomﬂ.on of tho 1nduntry and t"'amphnniae t‘ne

" two outatnnding weaknonnou undor 'meh 1t uurforn. rontrictod

: mrkot- and, -uterul production mthods, in ordox- to rnlly
‘:' nppruointo solutionu which it is. tho objeob or thin pnpor

/ N L . K

to lusgont. '_ RS

- .":1.7 e " To desl- wuh‘thu qnannon of. narkotn rirst, tho ‘, X
:hnpor;nnco oborootihg 4 brquder pna;z [} 'oonmption hna.
'__ft’ boon ntrenod. It hu bcen nhm th‘ﬁt more,.gib potminl

Tt e u..—..*'

o‘ wuste 'reducod to n minimum : m‘

Sk 11: h not pona}.ble to nttniu eobnomic pr notlon‘df i:hoae lwur ‘,'f
E grado nbroa, and 1‘6 15 quontionnblo 1!‘ it '111 .ba tound T ‘,;4 v
romunernuvo to. recover nnd recondition to a aurriciont: degree
) or oleanlmons, wnsto fibres rrom decorticnbion, even - . .
‘ for the bedding ond: upholatary trndoa. 'MIc 15 obviously a
moro conatruotivo policy to provent the . creation of waate.,
‘33, <How then t:o ‘expand. st411; f‘nrther into nov ST
o mrketn? - The answer to that is’ that, Siaal 1s: cnpable or
baing not‘tancd and convertod by. a. px-ocoua 'hich u otreotive

and ecpnom;c.,h apply. - Thia‘ prpcox;n,,'ul bo‘oxplnh_md 111 L
. . o i . % Lt . e -




e artrae

B4,

‘

: oonbrollad to 51ve a range or fi‘breu o,f’varying degraen K
“of noftnenn ‘and ntrength to nuit thé’vurying requiremehts,

; 'bx-oduaeion‘ond ‘of sisal t;hst a .prolongaa\atudy
:tradoa waa undertaken.f_ unny’monthﬂ w Te devoted 90 this.

".,uhd 18 ia grnti.fying to record the' ﬁning nnd~ne1pt*u1 ;

Ehe propar soquonco of thin utory of sianl. "It oan be

oporntod under plnntntion conditionn nnd no quuafed nnd

e

of his onsbomors.

A plunter's knowladge of hin 1ndﬁat;§ is incomplebo

.withouh a cloaer underatanding of ‘the consuming mnrkets.

3 Thiu becume so uppnrent aftor yenrs of renenrch into hhe

e
,toxti%e'

duced as.’ n hard fibr, Bouever, vhen 1t entara the soft

fibre trados and 1t becomea ronlised that- 1t 18 cheaper ﬁ?”f*f

to produoo, and’ for many purpoaea 15 nt leaat ap nuitable o

fagi aumo of tha sofb fibres for cortain 1mportant uses,'




' snght:ly: heeviar nuture t;hnn flax and_sof hempa could be _.“"'.
46,

: lnaignificant nnd uill renmin so as’ 10113 es 1t is pro- -

bhe propur ﬂequonca of t;hin atory of Sisal. It onn ba:-

operatod undox- plnntation conditiona nnd no ijuuted and

conﬁ'oflod to’ giva a rnnge of flbron o}"varying dogreeu :

1. of: uofbnenu*nnd abrength ‘to auit thd/ varying requiremehts '\, -

\.

or hia ountomora.- R o 3

A plnnber‘a lmowlodge of hia 1ndl£nt;>y is incomplete

.

) nithout a cloaex' understanding of Ehe conauning mnrkets.

ThiB becume so npparenb after years “of ronearch 1nto tho

production end of Sisal, thnb a p\olongeii\study o” textﬂe !

trndan was undertaken. i

l.{nny montha e are. devoted to thlu [ {b'

. o' recprd the, \uining nnd ﬁ’élp .ul '

uaed ’ were they commercinll
The world's production or s:.sal, 1n relative
mportnnce to _that of .Tute Flux, COtton, etc., is

duced an- a hard fibx-e. Houever, \then it onters the uoft:'.»:_ :
ri'bre tredus imd 1t becomas raaliaed that: it 18 chenper

to produoe, and ‘for many purposes 15 ut “least aa auitabler




: €

then Bianl vill grndunlly omcrgo rrom 1tn oompnrativo

obauurity und bouomoa a produot or primnry !.mportnnce.f" L

37. . L. 0 Mo Rrrive et s completo undornbnnding of tho

B i e T T

' oconomioa of tha 1nduntry, an ondouvour "nas’ boon mndo {:o

s "1ndicnto hmr noooanry 1t 1a for' the producer.to have o
‘ more mtimto lmowlodge of hia cuutomorn requuomontn, bo’bh

v’notunl nnd potontinl t.hln ho haa tq-.day. : -!lo olnim 1.n

. mdo to ‘have oxhnuuted the vnrioun ﬁolas of thin rosonrch,,,
but nuﬂ'icient evidenco _hap boan ncquirod to indicnto 5 o
olourly thnt moro eoonomic methodn ol‘ produotion,, coupled

. with prnctionl_nnd eppllcnble mothod ot convarsion or

Sinnl t;o a aoftdr fibx-o, nnd nn ’i.n.timnt:e knmvlpdgo' o!‘ the'

i T

tep of rosonrck{ which»
_..’

s could be uppliod nconomicnlly und

nnd vhich would groduco a product likoly. to mu‘g_('r tha




3 : cbmfwu’nd wero removed, & more :obdhrato rosidue wia'dopoiit&d' i

: in the fom of a still hnx-dox' 1ncquor-11ko rum, roqulring ’
nolvontl of & more vigorouu nntnro to bresk it dovn. A, >
lolvont of aurtielont ntrongth to. not on this roaidua nlno '

":_"' nttaukod tha flbro olomants. ' Rvidonco ‘was nccumulated

- to prove that o solnbion ¥i1d not 1lle 1n chemioal formnlno.

Laboratory roaonroh howovor was ot value 1u that=

1t was the- means’ of acqulring an mtimnbo kno'lodgo of -hnt

oonntitqtoq @ atrand of Sisal.’ . ,In simple language, -this

c:n bo 1ikened ﬁo . »atrip of wood of rather cross grn‘in.‘ ‘

Liko 'ood, it is built up onc or tiny elemonta or ultimton,. . -1

Inﬁorlockod lnd .held togother by binding guma’ Thouo,, e

= ult;l\mtoa meuuro;r‘om li to & m.m: J.ong. - Injpose sucti |
(zho nvarego n'!:rnnd u og omoouf ahnpe"nna. in 1tn40torn1__ o
"ifﬂm“‘-‘l, 3’;:3,. ‘

extrnction xngthodﬂ, eonrinos slsal to thc c.@egory“

'nbz-o. 7 . The r;bbua fox'mbinn dosignnd by nﬁtnro to produce

e
imwg'f'éh'w is

n rigid rolnroroonwpt to uupport_ tho len.
= Q mbeddod, oontx'ibuton to Uzs hnrdneu or atlttnaal.:;‘ : )
| 4. SR Whon hborator.y vor'k ind'iontod “that no- Gonogilo . |
' ~cheintoal’ rox-mula tm'a likoly to auocoad i, evidanco -hioh 18': 1

'supported by the faot that urnqr;roue_nrqh of ot_hora along ‘
"’those_:1ines -has not i‘prodiidedra commeroisl ‘reuulh, attﬁntion o j
wis’ then dirooted to :the poaaibilitioa of exprossing the-- ‘

" pulp nlm meohnnionlly. X 'I'ho firnt roquiutu for thin

3 oporation van zo rqndor tha gnm plnatio and. to roproduco :
s -the. oundition thny woro 1n originnuy an they camo trom
'~‘the lenr. c A mthod of doing %o waa evolved, nnd by

PR
v




it

g ¢ T
i e .

Vo eh

applmg proasure of varying dogroe nnd uai,ng a rango ot ,
oxperimsntnl mechines, it wan d&acovored thnt tho\pbrund P ‘w
could bo reduced to its ultimutoa, . downy flurf of cohton

liko subatance, when nll -gums Wore’ extrudod. Hore then. wnu -

proor thnt: 8ical wan a sort ribro. . A nuznbor of mchlnon

“wore oondtructod and a 1ong urioa ot oxperimouts cnrried .
out, the: rauultu 01‘ which 'are nu‘bmlttzed to textile- mnnu-

k ) tncturora. . In this 'ay a -clcavor inught wna gradually
: obtainod into  the more 1mpori:nnt; requiromantu, and aiso nn' :
: undcratendix;g o!‘ tho t‘ibro atructure nnd how it: rauponded L
_f:‘ a varsina degroo of . trontment, Ll T R e

R

1

COrthn bnaic conditions began to tnko nhi‘pe nnﬂ’ i

5 _.emorgo-:rom tho‘bq,o:g:arimantao: For ins‘tnnmr u booam—
obvi.gua thnt .the tonnuc 1traﬁsth*or x-uv snd ﬁa dua To. - ‘ w
i »tﬁe donse mann of tiny ultimtou ﬁBld~ 11: olono contact b i
tho bi.nding gum},, The- ’x-em.ovn—l;.gr ‘@11 gums, Aoamd,'tho L
£1bro-t3 its, 41bmn boa - nurr - cond'u,un which efuld o

g ’bo x'enched '.brinc}-nning nnd Tntenuiryin& prasaux-a. t”
_knorledgts h‘owero!\ ot ‘bhe tonuile atrongth~ or ra' 81 ﬂ., #nd "

of ths atrongth of:. 'fha vnrious fibrea with which ;.t 1n
'intendod _bo*cngmofzp, nnd kn ﬂng«ﬂnt moauot t:hem 'ora in. oot

{ e pr =
Thi-a resenrchg hnz}, clearl provad thnt 1t 1s e

oxt):'uuion.

pounbln to, oo-eontrol the gxtrmsinn px-ocesn, and. to Aarrest

L His, at any prc—dotormined polnt, 80- na to px-oduco a reault
whicb. wil1 make. 8 Biaal auitable ror a range: or unos, hnving
tho: requinito qualities . of atraugth and: aortness, to oompare
tavou.rably ﬂ.th its various compeeitora > nnd when - produced
nndox- aome syntem which olim.inatoz oxiuting uataful methodu,
‘at a px:ioe whicli - will: withntend oOmpetitora rrom .most. fibroa
in J.tu rnnge of unerulnens.s '

CE §

Sy : To- encroaoh ntul rurther upon “the’. max-ketu onJoyed
by sort fibron and.. .t -




upplying pronsuro ‘of vnrying dogros and uﬁi,ng a rnngo ‘of
czperimentnl ;nnohinoa, 1t wan dincovorod thnt thelutrnnd 2
. conld bs . reduced to its ultimntoa, [ downy flurt or ootton ' g
.1ike nubatanco, 'han -11 gum Ioraloxtrudod.“ Rore thon -nu S

- e, e et e - ‘

proof that 8iaal was g nort ribro. A numbor or mnchinoa ’

“wero oondtructod and s long norios of experimonta cnrriod »‘Tv; :

out,  the: raaultn of vhioh Iaro aubmittad to textilc mnnu-'

i'tnoturors. +In thia 'ny a clenrer 1naight was graduully i
; obtuinod 11;1:0 . the more important roqniroment:u, nnd -also oo
underatanding or tho ribro/atructuro and huw it reaponded

' 'to a vnrying dagroa or- trutment. et e
12, N

e Certa,in bnaio conditiona bogan to tnko nhnpo and
- omx-ga fx-om thoso ex.perimantu.. qur instnnc.e ﬂ: hgpam

- x—' e

obvioun ,thnb .the tnunno-

utr_angbh ox:,xﬁr Sintl- wnu dus to R

Gl Iibx'a to.1ta. ultimatea _‘nurr - & oond16Ton whish coula

LS ey e

: ’hqyé’ached ‘b-y mcrcncing ond ﬁtonniryixig greseux-e. : VA"-‘-

AE e

”"‘lmowladge howeyor ot the taneils atrangth or raw Sinn‘l' n

-~‘  of thu atx'ongth or the vnx-iouu tibx-oa with which 11: 1s

! extrnuion. e m:; —roaonroh ‘hu cloerly— proved- !:hat 1b 1a

pouib‘le to ao control— the.. exhruuion prpcoaa, &snd. to nrrest
At ut nny pra-detominod pdint,, no an to produce ¢ resuit
. which’ will mnka 81aa1 auicablo ror a rnngo of uuea having

the requinito qualitiea -of- ntrength and anrtnoas to compare

:t‘avournbly vith 1!:5 various competitors, and: whon produecd -
- undor oome- syutem which oliminahou oxieting waateful me'!:hoda,
. ‘_at: a prioe which will«vithutand oompetziboru rram most nm-ea s

in:its- rnnge of- uao!‘ulnoas. LR Tt :,' o B

To enaroaah B8t111: rurthox- upon the. mrketa onJoyad
"by -ort ribraa and to onahla Bianl to be . apu.n to counta ox-




yarnn of ntill lightar uoightz, roaonrch waa conductod in!‘.o

|

|

(RN !

vnriouu mothodn of - -plitting alcng thu nat.urnl linoa of A R
A

clonvaso. : 'I'hoao 11non of clonvngo nro diecornnblo 1n n'
atrlnd of row Biaal, and by breaking down tne n:‘oucent

!'ormntion with prenauro ‘and pnx'tinlly fldttening it “the - o

3

c1onvng¢ nnou«bocom accontuntod nnd further minor - onos,_‘, ,'

o nro diaoloud.

|

|

An oxumin-tion ot tho atruoturo bocomoa ;' R i
'_ounior 1n thh oondition, nnd 1t ‘18 tound thnt the’ uub- i 3 |
|

4

! ntraudl are held togothor, "nkly, by occnsionul bridging
o ultimteu hcro and thore nlong the Icngth. = To aepurnto

the ,aubsuands, thoue ultimtos muut 'bo suvorod, nnd t:th

raw Sisal. - It 1 ftbund J:hat a uutisrnctory raéult 18 .

‘ obtainui—by oarrying preaaugp only tn -] point: to rlntten ;"

-'._tho strnnd and t:o opon up cleavnge lineu uurficiently fox' . .
tha entry of tho pin point or hhe apntting maohino. ‘BY

'u correct udjnatmant und baluﬁce of thoae two operntions, [-
fibre of consldernbly enhnnced vnlue 15 produced lmvins the
rsquinitn uortneaa, rinenoss and atrength auitnble of .

~npp110ation to. a wido rango ot naea. ,"- : *

k,.~—: Quito a dirrorent: product is groduced howevar by.-

Z .’Vincx'ouuing prozzaura ‘to extrude’ more gum und to ‘furthor

“"flntten tho fibx'o. In’ this cnaﬁ no splibhing is done.

8 tibro nocousurily is alightly Ienkened but not beyor’-‘l'




D = Tho nurrnco or the rolla must have n surficiont ohnticityr
e Cto provido a onuhioning ofroct:, und ot thu anmo time ba -

- donse nnd firm onough to ntnnd up to oonbinuuua vork undox'

4 - - the, roquix'od prouaure._, A cunhionod aur.tnco ncocmodntan .

the fibron and nt; tho unmo time exertu a modiﬂed proanuro on

oxprouuod from tho atrnnd. It will tfmroforo ba nppreciated

that by oontrolli.ng the degroo and number of pronuingu, eo

o o a e 5 Ly

: ana not t:o flutten thu utrnnda., Thiu uith nubuequant

ulenning on.a, mnohine ” dovelope or th aplitting
-~ maghine. utill po be- deneri‘bed pz-oduecn th‘ unual hnrd

1531 for tho bindor .tui.na trnde, nnd dogn ao with ‘t




o S v :
: : 10"' 5:12‘"’ YU wr o &
54, . A Sipel leaf contuins roughly 5% of fibre.
* ) 'I’he convontionul mothod ot‘ hnrvauting iz 1o, cut the, 1onf
B L lonving one. third ot‘ ita i‘i‘bro qontent bohind nn elrendy

| i e e s

oxpluined. S Aftex- 0utb1ng, the lenr As, trannported to»n

centrul fac(:ox-_v;r r. docortioatlon, finul prophrntion nnd
. uoing 1,000, tona ;0L fibra nnnually P

”x-ansport:n about 19 000, t:onu -of. wuute matter,

1ncident1y of, value au 18, fertilizor to t.ho land rrom which

mntz;ei- op,jﬁa 1nnd

e

»ﬂﬂy_lwell as dopahii:i.ngi thi.‘l vnluubl&wn

,>»~"§ h i)

Tho .fi

Gy

IO le@f vat:ruof:'uro(has
g' 13 vox'y connidernbly leas ..

thon the‘powexht;akon to over‘oma the,reuiatnnce preaented
.Under ‘this

bth fgll leg 1‘.”08 ?Jonventional decorticator.
th

Froroned avatan.

>




: 64, L A sinul loar contuina x-oughly 5% of fibre. 4
. The convontionnl mothod of hnrvostlng 1: _to cut the leaf
S
3 K lonving one, third of 1ta fibro conbant behipd as already’

T xplninod. M‘tor Cutting, tho lonf iu tranaportad ko a.

central !'actory for docortication, rlnul proparation nnd :

thorel‘oro tranaports aboutV 19,000 topu of vmate matter,

1nc1dont1y of; valuo aa a. rertuizor to the land rrom vhich

‘ bnling. An out;at:e produclng 1, 000 tona of: fibre snnuallyj- :

1t gx-owa, Extruaion oporation{s reduce woight of the S

_,full 1enf :Ln u conventionel,‘decorticutor., : ,Under thia

proposed syutem thgrorox-o,.there As an appreciqble reductionf' :




\mloading lonr, ratl 1ifting. and rolnylng, docorticneicn ) |
" and. ‘brushing. operatives, .. In all .of those ‘seotions | -

o eoonomion nro brouzhc about by ndnpting thin propoud

Bt 1“‘-0(.« g

g As @ much’ lishtox' taok thnn tho cubbing ot mnf:uru lonﬂ

o ayntoml of production. N Plucking lonr from a younger plnnb.» "';J

rnnwny work gan .bo. dinponnod with by tnking portnblo '

Dronﬂm‘o x'olling mnohinory to -the fiold and much hmdling

,or J.onf nvoided, .Lnbour on preuurc x'olung mchinory

"."

}in 1eu and ~lighter, thnn docortiontora. ;
68. . . " - A:short doocription. wnl now. be, givcn of the .
vnrioua riniuw.ng prooauaea wh!.ch hru 1ntondad tn be uax-x-ied .

out An 8 oautral—rnotox-y on- tha Estate. i 'l'ho leat, ntter G R

fpronaura !'olling,neithe;' !’n,,the riold or 1n't;ho fnctomz, ] T &
T - -
oonniats mont}; or "fib;:o uith pnrti’”len oti DOBQ pulp n:ﬁ N §

;. - lonf.jui 'u on 1t. »««In a product wmra prouure-hq; 'been -

Rt dd S e -

mch.(no 1n!:o 'lh

N . oanential tq maintain thia _nond!,,b&on f n.lublequnnt split:ting,
- 6‘th10 Gporution-tnLkos pInoo 1mmo_qinu1y atter~rollihg and

: _boforo tho»nuturnl julcoa-bpooma dry. B -Tho mnchine conaistu

) oi‘ an; uppox'(,and iova-rt‘apron- mde or a upouiul chain to -hioh -
are attnohod bledes in its irst ‘section; followod by 8"
graduntod uyatem of pins. Au the dix-ty ribro ontora the

w:machino it paaaea 'between the bludon 'h!.eh exort a gentle ,:' -

» nction, romoving nll pulp particlon and juicea vhich are-. ©

L wushed away 'by mator, . There are no ﬁ.brea broken, and bhe )

. : _gripper-conveyor is arrangoed ‘to ueourely hold all tho ribres :
near to tho butt.‘ _ The. oloaned fibre dontinuos 111 in the k

samo gr!.ppor-oonvoyox- and ontorn tho pinnad aeotion of' the ‘




L

“

"'nnd brushing. oporativen, - In 01l of -those nectionn

: nystem of production. Pluuking loof rrom a youngor plnnb ST

E

ranway work: pan be disponnod with by tnking portnblo SRR

T thia oporntion teko; \'B.noe Ammodintely aﬁ;pr .rolling. and

) 'machina it passes betveen the bladen vhioh exert a gentlo
N pction, removing a3l pulp part:icloa vand juioen -hich are

' »~--.‘wnshod awny by wnter. 'I'hero nre no ri‘brea bx-okan, and bbe -

;nonr to the butt. ». Tho cloanod ribro oontinuos 6411 in’ tho '

SN

unloading 1ont‘, rnil lifting and: x‘elayins, decortlcnbion

eoonomlon nror‘brought about by ndapbing this proponod

e T

8 o much lightox' task. thun tho - cutbing of mahuro lanr" )

pronuuro 'rolling mﬂuhino:‘y to tho :iold nnd much hnndling
or 1onr uvomod. ) .I.mboux' on proanurolx'olling mchinery
iunlcu nnd 1ightor thnn docortiontorn. : - f R

AL nhort doacription w111 no' be givan ot“ ehe~
Yuriouu tiniuhing prooounea which- nrc intopdad to. be unrried

,obntrol !‘aot;ox‘yv on tho Eatnte. 'x'he‘ 1ea!‘, nttar

bcrore tho natural--juioau beoomo‘dry. Thn maehine consintu:
oi‘ an’, upporc aud lovmnpx'on m.a;le ot a upooiul chuin eo which
armattachad bladan in 1ts firat aection, followed by n

graduated system of pins. Aa the dirty fibre entera the

grippor-convoyor 15 arx-anged to soourely hold all the- ribres -

Sa

same grippor conveyox' nnd onteru the pinnod sootion of tho :



) B doublo npx‘on whoro 1t 10 spilt 1nt:o two, threo or’ moro :

uub-divinionn nccording to the nrrnngomcnt ot the pinu

e ey

s

9.~ . e 'me produut of thln cperntion 1a nortonod nnd s

k split; sisal both lino and tow, tho vuluo o!' the: t:on being
vex'y littlo ir nnyf:hing below tho value ox‘ tho 1ine

. px'oduct and bot:h or a vor'y connidera-blo increnaed valuo S

‘ean_-weakonod"lutﬁcioptly for‘ ;yu'ee mnuhinery.

n unexpectbd deVolopment of thin mnchhm' inan.

:“”Z‘.a"od and uoltvory enaa : The aavelopmonb

hu

s anoidanta whloh nre a feat;uro of Biual ;

AT RS abnul ot moisamiialieg




0 e rolling.'”:' S O,
Y s The product or t:hin operntion ia ao!‘t:onod nnd

aplit sianl both lino and tow, t;ho vuluo ot tho tou ‘baing ;_'.,‘ o ‘

very littlc 11‘ nnything bolow tho value or the 1ine :‘t

e

produot and both of a voz-y conaidornble 1ncronacd vnlue

ovor. thnt or rav hnx‘d sunl ’

'”\ Lo

i only nt the fe

R UToEAL

.'I’ho aovalogment




. ,"

- the I'lrnt npenbiﬂh o.t‘ bnenkzng‘d'ov huf—

: vz-equix'oments in ext fncting ribro t’rom 8 8isa1" lear a rnot

c 'I’he rauult 43 the—oonpx-o:ninxg

5 we" find ‘fhat: by rnx' t:ho honvleut-

decorticntor ia nbout th" mosb

. raquiring leaa powar, and no fibre ia d‘
R vmon the rigid ‘ hick.atruocur

oporntionn ot‘ toxtuo manurucburon g”’orn hho handl g .

An undorutnnding o
2 this prinoiple holpa t:o renliae thnt thoro nre hvo distinot

whioh ‘has “beon’ obacurod by cuatom in acoapting tho eonVon- '

tionnl docorticnton as tha atandnrd—mathod *"."A' decorticator

' is un abcempt t:o combino yo oporuhionn in ono,‘ ta tirat~

bx‘enk duwn tha x'igid utruot:ura of .t:b.e ion.f.‘ followe'a ana

rv-’-

j ombinqd vith aopa nting tho 1oqaenad pulp‘rrom tho_;‘ibre

\lhich- takea'-placn 'bo bneo

3 Ra.turning bo 'the at;andard' mathod-

work 1gm o porfornf.ia'

'--t.‘ -.

unnuitable

Lol




Hﬁ‘vin[‘ erpluinod tho bauic prinoiplon which
undoruo und guido dovelopmen(. of thiu propoued nystem or ;
Sinal produccion, we.. w111 now turn to.a datailed o: uminn- :

ign of the first oporabion of ‘broaking down the ntructura

oI‘ n leur,ns un—alternutivm to ‘that oparahion peri‘ormed

. F‘oz- the production 01‘ hurd i‘ibre bhere is ona )
rolline; .opomt;ion, but when so!‘taned and aplih fibre iu
wuntod, a- seoond ann heaviex' rolling procesn s’ int:roduced.
“ Bach has ita. serarate requlremants, and both operutiona

* .and muchlnes -vill be conuidered An: dotail., ST e

k ‘-f G It is advisable- tc~mn1’:_ 'clem: thaJ; only the fir;t

rollmg is required 'for the md—uctio’n oI‘ hard i‘ibre,.and

'I'hewtop roll of each pair As, hegvily spring 1oaded
and only, Fhe finnl‘pmooth pair Aare_ n. contnct. Leuf is

Crushin5 I‘lat;t;ons npd widena the leaf, no t:o prevenb hut;t;

g anda uplaying out;* nnd ovorlapping, 8 upacial design of




.compnrtmonts four of" them nbout nine” 1nchan viido ench. i

Thie mnchino A douigncd for manual foading which thoro!'ore

lonvon per minutn-rppsunch compnrtment giving 120 per

tho mnchino. i 'I'his npproximnten normnl delivery

PR minute“

to a docorticator. The fibro 1n nn equnl numbor of -
.plucked lenvos, whlch coman rrom a rolling maphine, 19 e

: _roughly double ‘the emuunt ‘of *£ibra from'a decorticacor,

69.~ it “This rolling proceua expraéaos juicoa and romovea .

e muqh pulp. X Reduction 1n ueight 1u conaiderable ‘and- will

¢

At ndrmnl leaf"ﬁlll lunowboub 86%,

era tivon

. nki led supervision, and tha'

: 3 +3b°% “machine
3531@ fmmxldI conrorm to thaae conditions. U gl 's'ﬁnplé

whiuh repreaanta o >

oontrola capacity, but: a raaaonnbla averugo rato 1: t:hirty

o nacetmaxdly vnry accurdi.ng~to ”tho cond'ltion or cha 1°ur,, i.;m

oso essentialu s

rolling procean nlx'audy doncribed doas ao, and in pnrticular,

the’ 'roed delivez;y nnd cBllectiDn of 4 tha'reduced leaf, nx-e i

" etpy m.enuel techniques to HARES
i :f"‘i: tol) [ 2




{ Jo will now 0xnni

<]  72.,' tho rinnl operation or

cioanlng thiu limp loar nrter pulp atructuro nnd cuticule

hnvo bcon bruihed und 1oosened ' Thiu 1u euaentially nk

® light oporution, nbnur y 113ht when compared with thiu ' '7; ¥ ’
. part or tho oporntion a

orrormad on a decorticutor.[»‘An'=y§ ; i

proviounly monhioned tho ribrea ih this roducnd

euf ere

5

noparnte ‘and’ parnllol, pre' nbing an ideu_ condiYion for 1 {»‘ i
! BRI

,Tho mnchine which han beon : 4 K

clunning, tlbro byvfibro.y
L developod for thiu doos in rect clean each fibro aepuratoly,
o using nutor in tho procona.f The volumo of" wntar roquirod
. . 1a amall compured with tho roquiremenha or conventional SO

docortication nhich uson 75% [} ﬂit,“wator supply,

not Eou

' c1oan the fibro buﬁ”to net¢qn

it oroatea, and pulp wnate nhich haa be n so coatly to )

tmmmnu,ﬁoumuWOfmr

wna.bzoqght'
rragmontn(og experienoo gnin d;hora anﬂ tharb,

procaan and produces 911 the fib:e of .an entire J.ea__.'1

clenn state ot

B

T

T

74.:‘;‘

the structuro of the ribre.-’ _;Dcletox:ious Juicas ana

T




‘aeidy hnvo'ho‘aovor been norb complotely 'rémo’ved-‘-fzhhn by

docorticntion oven whcn follonod by hydro-oxtx'notion.
; Tho fibre Lo still thercl‘oro a hnrd :t‘ibx'c whon dry, but:_
. 1tu condibion :md uprearance 1., an improvoment upon the"

unual produch of decorticntion ~ The finnl aoctiop of .

this- cleaning nac‘hino removes :mrplus wator no thot: drying
el .?~1' opex‘nt:ions aro nhortenod a vulunble contribution to’ R
7 oconomic productiun uhon drying mnchinory 1s instnllod. S
'75._: et Tho product: 'or thin maching reprezenta 100% contenh

bf tho loaf ﬂhich xreannnthnt nllrthe ahorter fibreu nre 3

uersrnting out;thono 'E‘nortor fibroa.

- "‘Br biﬁ.ﬁei‘*};mm ch;h€ fy:;hﬁendéh

thu roach of- arnuing-rrumes' to conrnm
Tibx'o nhien"" ' '

N .4 ',‘  : mny fnll ont‘. 'during tlie drsmings, lmf nuch 1oaa ‘18 sl-ight

L and u: ‘18 believed that; any lmering 1n ralue of -this type -

: o“ Sinnl' in loua thzm “that oost of soparnting nnd mnrketing
thion ‘as . tw. Tho rinal nnwer to ﬂmt opinion wil -

oourao x-oat aith: tha mnuracturer

76

L npecinl hlgh gmde of: hnrd ﬂ'bre nmrket he can - saparnto
) out the: shorter fibroa on a uimple«machitge whidh can be

honevex- chac p aman propox-uon of the | shox'tent ﬂbreu~ ‘

v
4




76,

= ‘___‘ovunly dlutx-ibutea throng'ﬁun"t‘ t!m* parc )

W

¥ /acidn have: hownvor been morn complotoly ramcvud t;hnn by ‘
.‘»_‘ decorticnfion -even when followod by hydrn-oxtx‘nution. - o .. “ A ',_
A:Tho*fibro 15 sti1l thoroforo a. hnrd fibre whon dry, buf:‘ 7
1t:n condiu.on nnd nprearance 13 an improvoment upon “tho
:Y.unual product ot decurticntion.‘ The final uoction of v
f.hin clenning nachino romoven nﬁrplus wnter uo thut drying"

- operations droc: shortenad, a vuluublo contribution to o : B

-

'feconomic production uhan drying mnchinex'y ia 1nntnlled. ‘ e

tho 1ongebt nbren but 1t .operate V,Qu!:te sntiufucﬁorily
. uith a. reaaoxfam.e ugmixtura pf mmrtar fibroa ,' px\ovided ‘

I& .in poaaible

L ihowever ’thnt p umnlI propox-tlon of the shox'tent j‘ibres-,- : " . -

my I‘uli ‘out during the drulinga,»but «such“‘lous 1a sl—ight, - S P
ana 18 15, ‘bellevad. thiat ony 16¥oring i.nmlue of thls type T |
of! Binnl ‘s 1o8p -than thu ‘cont of nopurating, and mnrketing RN
4them as. toﬁ. Tha rinal nnnwer ‘to-that” opinian will of

--‘couraa rast nith tho mnurecturex-.

Should ‘however & producor dasira t:o cater for 8
_'apecinl'high grude ‘of “hard . ribre mnrket, he can

aparnte

“lout thq-~ahprtor f:lbron on P simplo»mnchine _wh:l.dl;:'canrbe N




) ‘ ,“'adjuatod to romovo fibren or uny givon longbh. Thiu
0. . ’

mnchinn 16 on nt*uchmenc to the clonning mnchino workn

“on’ the' nnmo principlo, nnd the cporution or nepnrntion iu e

.oroly nn oxtonsion of tho clonning one. - 53

Ihlu thon is brier doocription ot the proposud

'~ayuten whan operntod ror hnrd fibre production.'. Foi VT

e

sottonod nnd aplic uianl, nddltlonal oporntionu nre intro-  fﬂ

ucod. - Trio nill noconunrily aad to tho conb buh buking

R ) 1nto connidoration tho uubntuntiul economien, which 100p

extraoblon und chouper tochniquo bring about, the’ rinnl
o : ccnt wi;l bo economic, pﬁrticularly uhon n mors- vuluable

fibro is prcduccd. :
c t?ﬁ;.'j‘t' .(_ : %fb procona ot oxtruding pulp ronidua and Tlattengng >

fho crn‘cant.?ornnt&cn or ﬂ‘uiﬁﬂl ntrnnd requirou n plunttu‘»
. .ﬂﬁ.—

8 ,,cchditiun cf’tha_pulp roaiduo na 1t comod“lro

"’anccecdins preaaing onwnip contrdlled to giv

[RTRACE

i : R TR DT
.

P*na; the binding. ums are only purtly removed and‘thoV

B m‘aa:jn; ’

“f«;.

e féf"he .ordnba trnde,kand boln plinbio 1t prouuceu a
N

- . Y
rmers oven end denuer rope which in ntronsor than cne

Ghnchatty

“of paw: bard 1an1.

e e

‘('roduced on stnndurd Jute




, .

ndJuncod to ronuvo tibran or nny givon longth. Thin CE
. °.H‘ mnchino 1n an ut*uohmant to tho clenning mnohino wovka k

on” tho samg’ principlo, and tho opnrnfion or nopnrntion 1a K f .

voroly on oxtonnicn or the ulonnlng ono. i 5‘

“ thts then 18 brief doucription of the’ proposo‘

e Aca o A

'nynton whon operntod for hard ribro production. “For>*

3

e . nottcncd nnd nplit uinnl, ndditionnl oporntionn nre lntro-
ducod. Tbin uill nocounurily ndd to tho coub but buking

- into cUhnidorntion the subntantiul oconomien, which 100a"”n

extrnccion und chunper tochniquo bring about, tho finnl

ccnt wiil bo oconomic, particulurly whon o more valuuble

T

ribro ln prcduccd.

ccndltion cr the'pulp roéiduo ‘a8 Jt nomus,from the.lpur'in -

Lho inl 1n1 ro’ling proaunn :buﬁ betore clouning. : Th

".cr aubsoquent splittlng.

'Leaired the pransure 15 1ncreano"A”'

T A T

Yarns ror woaving 1nto cnnvau cpn fff

bo prcducod ‘on Stnndnrd Juto mnchin“ry by onrry & thG




(‘“ e

W
ST

7@? o 5ronnuvu on- tno rolllnz proooca atill rurthnr. °Lch rihro<w

gooq through cho vnrious broukor and’ flninhor curdn or a Jute o

planb ‘and” upinu 1nbo a ynrn or tho hoavior oountn

7@9 : i“ whichﬁin Btronger thnn a: Juto ynrn. . It 10 alno chonper.
ST RS Tho dogroe 58P proanuro roquirod for the: 1eaﬁt of

T tne sortoninc

. anultn 18 considerable, so machinory La.

utrong und haavy"and power requiromenta nre grenter thun “_-

.Qror 1n1t1n1‘rolling. Thoue factorn exceed tha practicel

s LS SNV SIS

11mita ror fiold work, 80 this plant 1s designed for

1

l

|

S g e 1
. 'ractory oparntlon. ; ‘;“:." "‘i” i ,’;' ; AR o 1
B0, el TR g w1l be* obvioin thnt 10 the pvoduction of a” b

un{form typo of ribrc rrom snch a procasu. d necessnry-A

) roquisito is L un'rarm und,unvdrying condition_or the.
T *nmtorinls pres:n &a 6o :

ﬂho ncﬁ offqplttt’hg‘UOnuIB 8- 0f n pin point

: ) o
f{'-A_'. anhorinn ‘botwoen - fho accentuatadAolenvnge linus, drawing.
.A - the.pln aicng nnd novoring tho bridging ultiﬁﬁtos ! ﬁitt:§:>{

wa; nnbicipated thut toﬂ‘producbion would be high, but .
JJEf; thiu product iu oqually split ahd - 1tu value not .much-less

thun .that..of 1ine fiLre. ?-In uotual prnctiao»howover 1t




¢ b Sr}\ 7 - : ' , ‘

@ : 83, . “Tha onpaaity ‘of one Splitting H.nchina in the .
| L ao.me au ona Softening mmhine ‘which il’ turndp-‘th‘o
o 7 nmnu ‘an’ ona Fiold Rolllng Maohine. - o
R : T :1 A catalogue of all thé fibvres’ in commoredal uge: - ST
‘g,, k in the world woild make a long and 1ntereeting 1ist ‘ ’

o TR imd nynthetic ‘fibraa 5t recent development._ .

: » 86~ - GrOUping a‘ll fibres undar . the' one heﬂding of ‘a
"Prima.ry Product" ,

7'find that’ thore” ig’ probably more

- competition betwaen one fihre and another nithin t.he g

et fi%re ma.rketa ror world favour thih' :ln any other L ‘ S

- me.rkct_of" relativa importance. ~There has alway’a been -

.~4,(

‘I“wo modern conditiona which have arisen within .

i ”x“‘ g

recenlt yen.rs tand to intenaify competition hatween
L ~'certain £itifas. " g geharal atate of uxdigeation of
e , 'moat oona\lnung Jimeu'kef.n has lbee’n L

-of ‘ribx‘a. yoln i aome‘fibreo, ’tha :i'ull i.n consumption

A

anduvaluea:;has sbaan Aasgravated by, the *neaasaity foriii e
producnre to,incroase production. :I.n order to earn EE

5 The other condition a‘tfecting soma S
TN

.an‘ough to liv
S R i 29 ‘




8%,

w an:there 1a'a price udvantage

jcertain Yzbres

“The capuoity of ono- Splitttng Machine is: the:,

;ﬁuumo as ona Sottening Hachine, which in turn in tha

:nnmo LY one Ptcld Rolling anhine.

i

A catalogue of all the fibrea in commarcial uoe

; in thegworld uuuld make a 1ong and’ 1ntnreuting liat

TN

ranging from tha’ cheapout 16 The - most valuable from

uthcluding uuimal and vegetable fibres,.

l nnd.aynthetic fibras of recent devalapment-

Grouping a1l fihrea under thé" ‘one’ hoading of a “"

@rimary Product", We find that there ia probably more’

competition botwean ona fibre and another w}thin the

ti h F;axytrade and he ﬁore'reca i

Y

‘nuitnb11i¥y for;atandard maohinery—and p'ice ?

: 4 3
7 égrs Qgﬁd to intansify competition between :

THe' seneral atate of indigeation of

S Yo
rocent

most c0nadminé&marketa ‘Hdg baen wery pronounce

ot Tibfe“ﬂlnxeoms,fibreu. 1he faIl ‘in conaumptian

andcvaluesehaa hean aggravated hy thexneoesaity far

S

29

onough to live- The othor cnnditlon afreoting goms SO

ey

TﬁL modern conditiona hieh have ar;aen within

18

T g g

e




R important fibrau huu boon the: rinn offnutlonnliam. lhio "
o

lu not a pauaing phano. It 19~ permanont, and is rapidly

gathering 1ncreaning forco-v Trudo bnrrioru arc being

ergoted, bohind*&he protoct;on of which nntional ‘ - v
produuta and mnnufnoturas ary” buing foatered at tho :
expenae of’ the importod nrticlo.\u

8s. Jute s, 8 typical cxnmplo 111ustrat1ng the offoct

i on an’ 1mportant induatry of. thin modern trend,
not long ngo,

Jute,
‘8upplied tho world with contninora for

all itg bagged commoditlon. It ‘enjoyod n munopoly. yut

doeu 80 no. longer.' Countriea .capable of growing an f

L : altornntiva fibre hnvo erectod tiacul barrioru againut
: Jute goodn.

and nra fostorinq tbe manuiacture of bags
rrom their 1nd13qnous producx.

If hnn beon'opfimatod
. _than there ard Tiow . ovar twanty million bng&’bclng maﬂo .

o annunlly‘in diffnrant parta of the nprl& from-f
‘;} . : aIierna:Lve‘fihrou’ﬁé;:d

hith regard to 819&1 nnd ita pounible
ST dovelopment.

Thq extont to ﬁh10h~tbia induutry‘ta*-’h-
L capable of oxpanniun w111 ba governod hy cost of ]

. produution nnd the dbvelopment of uonvorainn mothoda-_

exiéti;g'meihodn.hnva ‘heen -
o dencribod which wauteu half. or the fibre grown; ‘mithc "

In. the mu-tor of costa,

.~an alraady 1ow cost of around a5 C I

.F. Thia
figure: will ‘be matarially roduced an 100%. uxtraction is
approaohed. Convorted Sisal will-enter new marketa.
Davelopmant

along these two lines ‘ig cortain to coma.
Vith- low basic ooata and suitubzlity,
}‘ und a aoftar fibra, .

Both aa a hard B

Siaal ig dentlned to encroach upou :

,oumpotitive fibreu. and when 1t doon a0’ to the extent

whioh the~ ovidenoo indicatas that it w111 there will

T

-~

oc yot annthor chango to racord 1n the fibre world-
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e . BISAL. ,
b TR L7407 “Bissl history of recent yoars beafs analogy
" to that of Rubber. ‘Like the Rubber Industry which has
" developed in"the ‘Eont from seod teken from its original

;_homo in. South Amorics, and finding more cohgenial’ climntic

nd oconmnio oonditionu in ite ne- surroundinga, 80 S1sal
. -ppoln to bo ronwing a similar trend.} . L -.','= :

o

fvé".:- ,‘ o uexlco, t.ho home or t'ho Slsal induntx‘y, supplied

) ‘n11 Iorld requircmontu \mtn threo docadan or no ago.
- sineo thon tho plnnt hns boen intx'oduced i.nto Bnntorn Africa :

- nnd tho Rant Indion, 'hare 1ta expnnaion hnu bcon rapid ) -,
- - pax-tioulnx-ly in Eaut Atrien, u the fono-mg tables or J" e .

:fmo tigux-eu ara tonﬁ" B

) 1933 ."1934'«'.”‘;!,‘2:85:_: -
vmo ooﬁ‘ ;88 ooo ~9a ooo.%. 92,000 0
: 0 "‘k' 91, ooo 1oe,uud = 121; oob 144,000
44,oooﬂ ea,oot;' 95,90_6 8; qoo.. e, d’OG»
214 Obo-»—ESB‘QOD 000~ 318,001

: othor hvo ﬁrodnoing eonn!:rf“n._f s :
4, ', ’I'ho 1nduutry wan ostnblinhod in Eaut Africn during'

o,

a period 'hen valuoa ntood around 528. N 'mon came war nnd .

at 599, c I.F. g During tho pont-var poriod valuen x-emnined




Q ‘ SISAL. - :
1. " ‘83gal hiutory or recont yearn bonra nnalogy : .

co that of Rubbor. Liko tha Rubber Induatry which hnn :
devoloped in t.ho Enat from seod takon trom itu originu/
home in 8South Amrion, and tlndi.ng more congonial climntlc :
and economic conditions in ite new aurroundingu, 80 sienl

upponra to bo following 'a uimnar trond

2. : uexico, tho homo o!: the Sisal 1nduntry, auppliod
n11 Iorld requiromontn until thx'oo docndoa or 80 ago.

: Si.noe then tho plﬂnt has been mtroducoa i.nto Eantam Atricn O

nnd tha Kaat Indies, 'hora its oxpanaion hazs beon rapid,

pnrtioulnrly J{x Eaah Atnicn 2 ns tho ollo-ina tnblou 9L

>

gnnunL_pnoduotioa -111 jhOI. .» B

. ".Tuvn b,.Suxmtrn «44,900

: ‘Buitgbfe t.hnn eit:har lloxico or'"the Fait Ihdien. ]

and -

quirnm ta' co tinno to expand na they nre dning, chére 1,«; T

- L o R “,_

i ‘4.;' S Tho induatry was oatubn.shed 1n Etat Arricn during
oA period whun vnluos atood around £28.;y Then cnm wnr and
.witnennod nn mntion 1n vnluen of un primry produota »

T B

o




: T\" ‘

@ ot very high levels; .orrqr'ing. attractive 1.ny:ou‘€xgo'nt,} )zhéilf".
" “the depronsion 2ot in. o i o L

“B. : 'rhia 1on;. pcriod of pronpex-ity i9. unqdast:lonnbly

the main csuss of tho.intensity of tho miarortuneu which e
.ovor'holmod tho 1ndustry during tho yoax'n or doprounion. k
""ho utbrnctivo profitn ol’ that puriod induood n plmno of« |
. 'rnpid, and haphezard devolopmont. ’I'ho increnuod productlon R ;
vreuultins from those now pont war aroasn coincldod 'lth the - : |
heavy rnll in conaumpcion at the boginning ot the nlump- ) |
‘The clash of those t'o conditionn 1ntonaified tho- rnll 1n

- 'Sianl vnluon whioh not mdurins 1930, .and continuod until: ;

»‘ v-gny motlmd whereby th!.a mdmrtry. cnn plnn and roguln.t"

prod’uctio&twmeot,-urm mquirnmnth o The neoqu.ity‘ or
.ef"f -2 somg eoncorted internﬁtionsr arrungomnt to ndjuae bnfmcea-i
L . S '-4.-- R

betweon trupply and dnmnd’in thrtield» o!’—prinnx;y produaxs -
will no doubt Ve ovolved 1f. -the courae ’dr umo, but—ud '

pontority producos o, "}kﬂble rormula, SiuaI can only :
dix‘ent M:n otfortn to chunpenin; its prauc,tion conta and "’ -
e extending 1tu mnrkotu..}, ~The . objocb of: che vri,ter to. 5
1ndiceto a way, whioh phould asu-t tho 1nduntry toamrdn

'thenedouirodonds...,‘;, b el e T

) < in, the case. or Sisel price rluctuationn hnve boen :

ove vnido mnx'gins, as, must be the caao '1th a prodtxct . g
i cnterlns rox- roatrictad markets as Siaal doea. The_ bulk
;2. of the worlals. production of this fibre. is made fnto binder

8.




twine ufod in l{urvcuting. ) Wanthor conditionn 1n tho grnin
A gx‘owlng nronn of the world chox‘oforo oxorcina a vex-y

; pronouncod ‘dontrol on siual valuea, and an 1ong ng tho : / 7

i . -mduotx'y continuoo to dopond upon ‘this one amrkot nnd that
) mnrko!; depunding upon weathur conditionn, ﬁo w111 Slanl

" Gontinus to be a apeoulativs 1nvcatmnt. N

. B. - TR 'X‘ho‘bxpor!unco ‘of the paut al\mp years 15 si ;
graphlc 11lustration or thu bnno ‘weakness of the, sunl ’
-'induntx‘y, mtonuifiad no doubt by the uhnorml conditions
which- hnva provailed “but clearly 1ndicnting that: without -

‘& “broader’ baaia 1n thc eauumingmtkes, pricon 1111;' -

snnl vnluu x-ind abov’b i:ha prines bt—~c¢mpat1§1vg ribron, s

'Equrlenw?{nn ahovrn Ch.ut pgtontial ,usorn or—-tﬁfrﬂbro

.

3 prioer.inatabﬂrtz., ,pert:i i larly whon its use entula the—

= _Metallati*on-ot npooial mnchinary. .Thora 13 no déubt that
g more utable ricas moving wifhin narrovor .limit;s and at.

Ewes e

competitive end

'bnom.ic._vnlnaa to* othar :1broa ¥ nm.:ld o

B enuouraga connumption ‘of” Sinnl 1n Enou 'trpdau whicheare . . 2

R 'beglnning "to. take ‘a an- 1ntereat tOany. - R

-

}0." 'I'he trades raferrod to 'hich nre abaopbing the i
bulk of * produotion 1n excoss of bindox' twine raqulx-ements “-,T
s and have' thereby’ ansiated an groat measire ‘in the Tedent
. g ndvmoo 1n valuos,‘ nro parcal tvino and cordage mnnuracturers, ,‘ -
£ ‘tha bedding'and upholatary trades, particularly 1n U. B.A. Ve
: and o n vox‘y 11|n1!:ed extent febrics for snokn.‘ e St
S11y k Thoao new mnrkats ‘oreé of inestimabls valie to tha

\ e ' SRR : - ER e




~\|

_1nduntry, but es thuy opernto on low prieo lovoln thoy cnn ;

.only bo oxpactcd to conbinuo thoir putronngo undor modorato,;

) ‘ nnd more particulsrly, stable vtluos. ) ‘ ;

12, sl A factor which must ulwuyu be kopb in viev 1s. tho
COmpotibXOn of lanila Homp. This, liko 81aa1, iu a hnrd :
‘ribro, and 18 used as an cltornntivo .to 8isal 1n many ,:f
1mportnnt mnrketu, 80 hes an intluonco upon Sllul valuoa;

" Por cortnin,productn_such as maripo cordq;o, uqni;n enjoys ;-:
not only an ontibﬁthdhpﬁaitlon;ibuélin cortain qualities
it hes an.undohbtoq sdvantege in being & moro flexible

“&nd @ less brittle fibre. It 1a bolioVod poaliblo howover':‘
o thnt tha dinability which sisnl nprrorn frqm‘in this ; '3~;‘;'

"‘hnrkoc can _be ovornom by 1 uinlple mthod o;v ngp;erting 1!:

: .__ exphined iltor. - ._ 3 < -
PR PRI R S
. Tanme_

-

Tho oxpoﬂonca of-thono pnst !curn mdicatua that

- /\oamrkot; vhicn c’bnuumq J’xard ribro und which havn,.recantly -.—.::‘

R e .

. uthnu m;o .lmrpx'icus. 'mc valuea vf:&iul"hich*nnve e ‘-:'

=, PR RO s e - -

' Fuled dux'i.ng ths ul\mp poriod, nn&-ﬂuch hnva beon— t.h n}au'ae

- -ot hhls tibro rinding Lta vay mto nei mrkets, tKone vnluea-~
R h&vv Qmon .belw .théf'
.coatn ‘arq. brougm: down t5 4 ﬂgure lhich '111 yiord s pront T

P o

xhtmg oot o.f__nroductiun, nmf unleun -

. «to tho px'oducor and «otfered at a ‘.I.ovoI uhich thona ne' .
'.-';'cuutoxnex'n cen . ntford to pny, thon thoao mnx'kots calﬁmt T
: boconaiderod pormnnent:.r.,; R R ST ' ST .
-4 oy DIne compvohonaivo nurvoy of. the 1nduatry which

it 15 now. propoaod to make, wo vill bogln 'it.h fundnmantals, E

the ri.rnt .and, most inportant boing oont or production. Thio

Vannlynia ahould nocoannrny start- vith agrioult;uro, but as -
T that aubjoect: 19 *t_nat doalt '1th_na a gubject desorving-.

LY gl




5roator ncopo thnn thiu pupor can ncoomodnto, 80 WO -m ‘
: ibagln with the plnnt rondy for hnrvonting. : : ; '
' 16. . ;.'. R Tho wru;ar finda du‘rXcuIty in preuenting a’ picturo

ot oontinutty in mia ntory of slaul, t.he mny lnuuou being U

fno unovonly into"oven, but: hrusts, that’ vitb pntienoo, L

the x‘ondnr -m retain a comtructivo nnrrntlva, yhon nll

i as 'rxtton. Lo

16, ERTE Doproued timas roroed thn ind\utry to make, " .
edononies, nndlt ths samo time CO 1tmulnto x‘enonrch into - *

many. of Ats theses, 1ncluding 1mpx'ovamonba in agriculture, =

'hbour, plnnt zoloction, tramport, axtnotion, grading, -"-'-‘_“r

i baling, and tho utu!ly of oonverting Sisnl igto a aottor

fibro nu tablo“ror noi uuoa. ’rho amount or 2’tiv1ty, ;

. Ltnu or rbionroh —bns bdsn very oonaidornb}o end hna had

s

P -
thqbco—opornbiori n::b%lt:ed 1ndustry opoxaﬂng through T e

W.._,

‘Ct:nm%‘blofhondwny i, to bo racondgd .ﬁx noa’f - B

um! ‘4t 10 to. bo.,hopea thnt; Ta L

{ :motxve ol‘ this ynper 1: tOJtimuhto J:hought;’“- =

mcnnsing mrkotn nnd -thn writor otter yonra -or reaonrvb R

R .into both .of. thano bnsic subjecta,u px'oaont:a tho ropulta of - )
R hia vork not -u;h any ntti.tudo .of. dogmatium, but with the hope

that 1t will,. through uontroverdy nnd nrgumonta, induce
_efforta to break new ground 4n. both of. thene indicat:od
sphoren, nnd Bo: S.n time, aauist to plnoo Sianl fibro in a
more. prominont and atnble ponition thnn it occupioa to-day.




1@ e Whon tho bnsic t‘nutor or pfoduuticn oont 1n R

oxumined howevor und nlthough far renohing oconomios and- T

S 1mprovomonca in production and px-oparation lmvo boon intro-
duood thux-o ntill romninn much room for 1mprovemont, .
partioularly 1n tho estnblinhed mothoda of hnrventiug ,
nnd oxbruction. The genernl ayatcm, in 80 far na u; npplion e

to Eunt Afx-icn, the 1ergost producing oontro of 'bha \lorld,

rohulta 1n a loss or npproximntoly ona half ot‘ the: fi‘bre

contont of the 1enf. Thia quostion of uaste munt necennarily

have a diroct bearing upon ooats of production, and until

o : A 1t 15 aolvod and redueed to vithin moro raunonablo limitn

e the mduntry cannot bo oonsiderod a5 opernb&ng nt 1t L ?;‘_Tj |

‘I'l;kis welT theraforo'to nxamine ol

grontax k'nowledgo ‘of *actuel nnd putenti&;l’_ .

A-na 9&.;‘.-“

controverny oxiutn. Thero .1.:: no doubt -~

ns 5,!: 18 1n dry weather, the sotﬂing nnd condit;lon or
deeorticutors um:l so on, but nnder tha best conditions this
B '. wneta iu coneidernble, u.nd for purposes of thia survey it haa

aod

;'._been taken ns,25% of tho i'i'bro content of the leaf ns N




#
i

Hnnta in deoortiontlon e o problom tor tho‘.
onginoor. chy lnrgo aumu nnd 1ong poriodn or roaouroh
have boon dovotod t;o thls pr6blen.' The convontlonnl ‘

i method of docortiontion is to pang, tho 1eaf, uhicl} hun "

tim thick atructuvo, botween rnp1d17 rcvolving drumn
furninhed with: b]:ados, ‘and a rigid ooncnve which. holds tho
lent 1n clono oontnet with tho blndoa.. In: ltn thickont; .

aovtion the 1ou1‘ moanuron nbout an inch, aud co onnble

the blade.: to completely remove * tho pulp, the cloarunco [
betwoen thu blndos -and oononven must be very: nnrro', nometimos

:, to na amnll as: ﬂfty—-thuusgpdbhs ‘of’ uu 1nch. . Thia firm oo

loat nbruoture pronont;ad to ihe blow of. tho bladu 1n..n*
v ol

[
A-__,., e o !
£The - trona of modonn dcpign of dooortien.torn is to .. J

!

: 10! of t'EE blndo, and .bo.. 31'4;1 more ot the xgru;u-'t;g,x-_».T
ﬁ.hren in: the laa!‘. ‘I'heno ondn are nttu.ned by, snbject!.ng

|
A
‘the 1un£" to a pre-orunhing proooas rcducing 1ta rigid tirm "7: B
z :structurp to*n 11mp~atut:o. s In thie oondition 11: offern 1esa K z

resiatnnco to tho blndo notion nnd 0o fower £itres are O

'brokon. 2 Inutend also of: attempting to clean the lea!' or-
' pulp: through its.: ontiro thicknesas: in eno operation -hich

Anoceanitetes Buoh o cloue aetting of.‘ ooncavo olonrnncu, l:his .
gclouning notion 15 ﬂpplied progronnivoly, rirat on . one sldo L
."or -the 1onf and; t;hen on: the other. -In-this. m.ﬁchine the




3 ‘ U o s : . N L

-eny ©oL Wnste in dooorbiontion 48 o problem: for’ tho
i L
onsinoor. Vory 1argo aumn,und long: poriods-of. resoaroh

‘have. boon devoted: to this problem. = The o’ohventionﬁl s

mothod “of decortication- 13 to pags the lonf, which hus a 4
tix'm thiclk:- ntruoturo, bot'oen rapidly rovolving druna -

B furniehod with blndes, nnd 8 rigid concave which holds’the

.. leas 1n clome contact with the ‘blados. ~In its thickest

', pootiog,thp 1en1‘-maaaux'os, about en inch, and- ta enabla»
tho*bléd“ésv to: comploteiy romﬁve*tho pulp,- tlm»olearnh'oef
i'betneen the blados: and oonoavea nust be. .yery: narrow, nometimen

~ - to-aa emall as: ﬂft:y—thouaandbha of ax-inch.  Thls, nm £ s

.

"leat :8 ruoture%pronontegl to thu blba of t}u bladan in a _»:'

eing brokon and

rontrictcd :Bartux:o, resu‘.l.tn-in manyknbx'ee

i yloat,- Anothar <

> ‘the: ‘lenﬁhahioﬁ"torminn.te ot various p:mifs nlong ita 1angtp
‘I'hu mochnnin:n oﬁ~¢p}docom1cnm vhl'% cunve"’ the 1esf,

throug_h‘@‘ ho mohfno, gzu.gs umrlonr 1n nuoh 8 pos!.tipn

~Thut mnny ‘of: jhnao- shorter ﬁbr

s

.aro notr uncnroa nnd 8

.._.

r tho bl,adg, .88 "Ea grip moro or— theg.ahorter

"‘;’f "’.;’v aorten' tho?b

~'.l'heno ends ero nttained_ by nubjoc-ting

e, £ipros: 1n thenleaf;,
‘the lenf to a pro-cx-ushing pronoas, reduoing 1ta x-igid gum i

-atructuro \totmlimp atate\ ~In this: oondition it orfors less

: rosiatunoa to tho “blade: m:t;iloxxx and--go- femsr tibruﬂ are’ L
brokon., \Instuna alao of: attempting to. ¢lean the - leaf of V
. "v.pnlp through ite: ontire~ thiolmosa in onn operntlon -hich R
'neoeuaitatéa nuch a cloaa aetting of cononvo cloarancos, Vthia
k cleaning not;ion is: nppliod progx-oanively, firat: on onc side

. ofwtha lunftand thon on tlm other.- In-thin. mchiue the
; 't\u R . g "‘




dorign of tho grlppox'-oonvoyox' is nunh thaf: moro o!' tho nhortv k

ribren are !'irmly hold. Thiu mchine regiatern considorable:—
nidornbla extont, and 'by ortoring lonn ronintanoe to tho
clsnniug drunu!, roquxren lonu po'ox' to drivo and mnintonanco

It

: vcout 10 roducod.

o4, - _ The bnlnnce ot 'naf.o, previoualy rcrorrnd to as :
- ~.255, 1111 now bo onmi.nod, nnd s mthod '111 bo oxplnincd
N T _lnter Micnting how 1c h pouible to pravnnt n11 or most

“of it. N In ordor to *\mderntand thin proposed method, and

'ror thon vho do not lmo' tho Biunl plnnt we can beat )

BRI tiluntrntu by 11kon1ng it to an enlergod nrtlchoke, ilth

Aa’ ln urnrtichok}_; tho,sual loar u
: PR .
N ,.,1 ﬁhiok-aoenh'al stem or bo].o, '11:h t;he hutt é ds -oveqlapped

B R

mtarlocked 1n a aimilnr mnnor

L1 e

: o Hurvonting 'tn duno«by..cnﬂing tho..laar -by hnnd_ _
- ns nonr to tho bugj’e?d an"pons?ble, lenung the butt

Tn e~ Jo g
—~

' ndhoring t ) the-bole"‘—

'_.-‘7: - 'nouglﬂy 100 partn,"and 50 parts 1n the butt pvrb'lon, 'bIch

|

|

1

|

1

|

X

.;‘ - ) ' N '," ..l‘
’ aro loat. 'nu:r neomingly exoonsivc rntlo 1n the short o el
1

J

1

|

|

|

!

|

Jutt 'hioh moanuros frmn ’7" t;o 9" long, 18 expleinod by e

'tho racb that all fi‘brea 1n tho lear hnve their

' 'be‘innings in the nnd thnt they are thioker snd honvier

'thera.' An'tho leaf mnturan' ‘the fibres which aupport it

4

.'_grov thickox' along theix' ontire longth nnd 1n the ‘butt thay'

) ‘bacono 'oody and 'eak. In a mnture lenf about hnlf or
‘ thone butb ribrea are or 11ttla value, but t:he remining hnlf

R T

) nr'o acooptnblo -tor use 1n the bindar tvine trnde.,

T T
ok, P Y g T
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B donign or the yippcr-oonvoyor 1s nuoh that more of: t.ho shox‘b
ﬂ.bros are firmly bold. ' Thie mnohine reginterl connidornhlo
ndvnnce ‘over exintins nodolaa -roduooo waote toa ‘very con- :
sidornblo extont, nnd by ortoring lonu rouiutenoa to tho

 ~"—- = clnnlng druma, requiros 1euu .potar “to drivc and mnintonanoe

oost 18 roducod. TR S g ",‘ Sty

'24.“ . '1'he bnlnnco ot -nate, provionuly rororrod to an

25‘, w111 no' bo oxnminod and ‘s mthod w111 bo explninod
lnber ind!.caung hov it in pouiblo to provent n11 or mout

; or .lt. B In ordor to -undorntnnd this proposod method, nnd

x'or thoae 'ho do not lmow tho 81::1 plant, n ean bont

ni

ulustrato by nkening n:vto an onlargod nx‘uchoke, vit;h N %
P N

:

al‘tlehoke, thr Siul leax'. ’f aﬂ:ﬂched t:o -~ o

-

_. - thick cen’t:gl sten on holm witn"tho 'bntt enda 'ovaﬂvaer!~ ;”
é- T o :

Hnrvosting 'fa dono by “cutting thaAen!}-By _hnnd

-v* e -tle

n poanible, lonvms.t&e but;t :
P . -

there. An ‘the 1ear mturou, tha fi'broa whioh aupport 1t

grow t.hioker ulong thoix- entire lensth nnd 1n the butt they

‘Besodo woody nnd Ionk. In a maturo leur, about hnlf‘or

to Jutul

thona butt fibrea are of litcle

et

alue, but the remining hnlr
1ndor tvine trnde. .

. are nccoptnblo ‘for uao in tho




.j;"?f;,' Inatond of hnrvauting by cutting thn 142: ? g6
maeuroa,.uprond ovor tho” lifo of '8 to 10 yuurn of ‘thy plunt,
' “tha nlternntivo nothod 18 to ntrip tha plunt completolj{at nn.
‘onrlier age, plucklng tho whols lour. Bororo ponnidoring
“the oponomoh of thie uyatém we' -111 éxnmino ‘the’ f£1bros ot

- the buttn or thin youngor lout. In hhia cnno thoso ribreu

"Tuvo not bocouo 80° thlck, nro not woady und aro 3? a
-trength ana’ aplnning eizo to bo nccoptablo to tha blndur

~twine trnde. . This typa of fibra 1a boing mnrkoted to-day :
sna °bf'°inins nurront vnluna“' v s

[

ba found thn£ tha 1noroased yiold wiehin & munh ahorter
poriod t111 More-: S thehloff ! seb tho eddltional coata whloh more'

rroquent pllneinga will” cnbaili i
.Under- exinting methoda thareforo tha plant nccupies -
afa;‘ one’ third “oft ita fibro content

thé"lnnd ror uboht nihe

Ag31eres bohind and orio- quartérof-the- ﬁnrvosted part 1n lnst
in extrnotion and final propnrntion.' “The loat hn$in5

& 3. : S - )1 ‘."_ o Z
. 9. . L R




Inatond of hnrvonting by outting tho 163: 7 4t

nntnrok, nprohd ovor tho 11fo of B 'to’10 yeard “of thp plant, : T

. S/

. tho alternative mothod 18 to ntrip the plnnt completely at
oarlier nga, pluaking tho wholo leut. Botoro uonuidering
thn u?onomloh or thia nyntom we '111 éxnmlno the " fibron or

the butts of thin youngar lour., In thia enne thooe tibras
.’1 s

"hlvo not bbcomo 80 thick, nro not -oody nnd uro or uv'”

’ atrcngth nnd aplnning nizo ‘to be aucoptnblo to tha binder

. twine’ trnda. . This typo of tibro is being mnrketod to-day

""‘nnd obtnining ourrant valuon.

’.nyutem oomea to be clouely'exnm!ned by tpn Ihduahry it nil

© " ber found chnt tho 1ncreaaed yiold within- B muoh uhorterv»a

A

f

perlod"ill #0P6% thnn off pot the” ndditional oonts -hich more

) Sy froqnent plnntings will entails” e
29, "'*P”"t Usaer: oxinting methoda therofore the plunt oucupiea - -
' 'tho “Jand’ “fort uboht nine: Yaabu) one thira ot ita: ribro content
‘48 lorb“bohind and? one qunr%or of - the hnrventod part iu 1oat
in extraction und rnml propnratinn. ' zm:a laaf hnving R

RN % : . . a2 T

e . S 9. . R




@ //

“ a t!.bro coyﬁ'ont; or 5% manna trnnaporb of on cnormoun tonnngo

‘

’~_ox' wanto nmbtox- ‘to. tho fnotory “in tigux‘oa roughly 19 000 ' 5

-
E tona of’ wnsto trnnnport for onoh 1;000 tons of !‘;bro produoqd. ~

It hag'- bqon necessary. to explnin at lengtb tho "

et i R e

‘xinbing ooonomiou o!‘ t'.ho indunt:ry und to emphaniac t:he '

two outstanding tonknennea under which it nufferu, raatrieted

: mnrkota and wnaterul produotion .methoda, ln order to fully ,i‘,:

o ’uppx'ecinto aolutionn which 1t iu the objoct of t;hin pnpor

to nuesout-v L :~..; R IR ey
; A

E ~.'I‘o donl Iith tha quention ot mnrkotu firnt, fbe

- of olbunlinena, wuato tibx-es from decortication, oven - '

< for the bodding and- upholotery trndos. Ic iu obvlounly & -
_ . mora: conutructivo policy. to provont the croution of wnate. s
33. Trongte “How then' to’ oxpand atill fnrthar 1nto new

’ mnrkota? . The: -answor to t;hnt 1u th.nt sual 1n oapabla or
boins softoned: and- convorted :by n prooou which is: erroobivo ;
and. oconom;lo to apply. - Thin pronens 15.11 bo oxplnined in :



it S i e

R

€,
‘o

b

: :&rof_‘ntimulnting tﬁa j.ntnreat"‘r}r npinner_n who hm:l btﬂ: &,,,

: ulight:ly haaxier n’etux-e than'flnx and sofb hempn could bev-j

’ 2 uaed, wore thay comerciully nvnilnhle. s

Ib can be

" the propox' noquonco of .this ntory ot Sipal.
'oporatod undor plantntion conditions ‘and ‘so adjuated und
conbrollod to glvo a x‘nngo of fibres of varying degreon ’
31‘ aoftnoaa and atrongth to auit the vnrylng requirementn

'of hia cuqtomars. X s : -
R planterts. knovlodgo of hin' industry in incomplete -

Juithout a cloaer underatanding of: eho cdnauming max-ketu. -
Thin bacume 80 apparent after- ‘yoars of rosearch into cho

: production end of Siaul, that a prolongad atudy of textile

bradea was undertaken. Many months mere devoted to this,

: and 1t is’ grntifylng to; ;ecord t;he wining nnd halprul

Aatbltude or mnufnoturera_ ihioh rns oxtended during that -

e contuctn,,,mndo aui'ing t:hin period na*a~ tﬁa GNLOCE o

‘axtent ot‘ nﬁnkobo uning uﬁ.bros.ar qaugner pnlce 1eval, rqr
. =y R S

g goodn vhich might ba tarmed he ~haev_y ond or 'ﬁne— so’l't

" S L T 5 =

ﬂBra trsdaa& m tho production or

L

e g -

- The world'ﬁ production of"siaal, in relutive CA
impartance to’ that of - Jutc ‘Flax,’ COtbon, etc., is
insignificant and wul remain ao su 1ong a8 1t 1s pro-i :

: duced a8 a hard fibre.

Bowevox' when 1t enters the aoft
fibre tradua ond it baoomas realised t:hat it 15 cheaper ~
t'.o produoe, and 'for many purposea 1a at: 1eent ua auitnble

- 66 'Bome or the uoft fibres for cartain 1mportant usaa,




: Sisnl td a softor ﬁbre‘

! lahorntory work nnd f;ndinga vhich ware nrrived nt. i

thon 81nn1 will grnduully omargo from its compax;at:ivo
: obucurity nnd becnmou a m'oduet of primnry meortnnco.

’I'o nrx-ive nt a complote undernt:nndiﬁg or tho
.. ;
oconomics of: the induatry, an- ondouvoux' haa buon mndo to

© N e e e

; indicat;o how nacesmry 1t: 1s for tho producer to huvo n

" ino! e lntimut:o knowledga of hia cuatomaru requiromenta bobh

'nctuel and potenbial than he haa t:o-dey. Ho cluim in

mad& to have exhnusted “the varioun fieldn of thiu rononroh,

but suf!‘icient evidence hna been ncquirod l:o 1nd1cnte

olesrly thut mora economia mothoda or px- uction, couplod

»:with a pruct:icel gnd applicﬁble mathod ot convernion of

B"y’"

‘ analynin ’, tha nnbure and compoaition or the biuding guma

t’h_ _a wore found to or 2 oompound natnre, ,somo pnrts

or which readily roacted to nild solvonts., It wna round B
howevex-q thnt vhenf‘those enaily diuaolved_pﬁrta or the

nna hn intimate knavledge of the - T

and peot:inn uaa _underntood. . In non-tochnlcal 1angunge, o :



e

'~u1t1mn’tqu menanno fx‘m li th m:m. Ibng,.

thu.a

" pulp"la lert ndharing 'towp'e’ fihno ,«not anly cn ,Itn ontar

“was’ than dix'ectod to .tho. possibilitiou ot axprasaing fhe

cempound woi-d removed, a more obdurate rosiduc wnhgbboaitet

in tho rorm of a u‘tin hardor lncquor-uko £1lm, roquiring S

solvente nf [ more vigorous nacuro to hronk 1t down. A

‘nolvent of aun‘ 01 ht ntronsth to.aoct on tbia reaidue nluo

s

ktho fibro olcmonta. Bvidenca was acaumulnf.od

to provo “that a aolnti.on A1d not e in chemicnl formulae.
Ln‘borntox‘y rouonreh howevor was - of vnluu in thnt

ib nap tho mermu of ncquu'ing an intimnto lmowledge of whnt

eonatltutodn gtrand or 81351. In simple lnngunge, this

cnn be likaned to [ atrip ot -ood of rnthor crons grui.n.

Lika wood, 1t ia built \xp out ot tiny elomnbs ox- ultimatea, ks

' inte'rlockod nnd,held togethar by. m.nung guma.. ‘Thove...._. s

e i'

cnonu_ ae,cbion _‘k R

anx.'raoa but 1.n tha“creviqe or-the: ’uruacnn't rormtrcn/aﬁf‘”’lu

mbodded, uontributu to 11:& hnrdnons or: ntirrneuﬂ.

g When 1nboratory work indiontod thnt: Do * eeonomlo -_-f.~, k

chamlcal rormula wan likoly tn suueeed, evidenee 'hioh Is

: -aupported hy the fact thnt; earlier raaearoh of othors along 2

those 11nea ‘has not produood a. commoroinl result, attention

pulp £ilm: meohnnienny.. “The rirnt requisite ror this: i

) .nporation was to randex- tho gum plntlc nnd to roprodnoe L ‘

‘the condieion they uero in or!.ginally na they camo rrom

“ the lesf.. A ma_ghod .of doing 8o waa evolvad_, apd. by




. T R \ i
Qk applying proanuro of vnrying dogroo and uning a rnngo of
: oxperimontal mnchinen, it waos diacovored thnt tha n{:rand
4
“ could be reduced to. 1ts ultimates, a dovny nurr of cotton

11ke nubntnnco-whon nll gu.ms “WOre oxtruﬂod.\ Hore thon waa

0 ;‘thnt 8isal was a ‘nort, fibro. “" A ‘number of mnchinnn .
wora conutructed -and a long series of oxporlmonts cnrrlnd
out the rsaulta of uhieh were subm:l.tted t:o toxtilo: mnnu-f: ‘.
fnoturars. In this vny a clearer inaight wasg gruduully

obtninod i.nto the " lwore. 1mportunt roqui.remenba, nnd nlao un'

) ".I.t at nny pro—dotermino po

BRI

b:whioh w111 mnka Biaal al;itablo for’ n rnngo or ‘us
the: requieito qualitiah of utrength and aoftneaa, “to. eompare
fnvourably with: 1tn variuua competit:ora, and when: prnduced
; -under somo. syutom whieh elimi.nntes oxisting Hnuteful mathodn,
’w,at a prioe whioh 11111 uithntnnd competitoro from mout ribres

. Adnc 1ts- -range; of uaefnlnana.\ S R
45, v L e encx'oaoh ‘st111 further: upon: the: markets onjoyed
‘ by nort fibrea"‘and to enahle Sinnl to be: npun“ to counts or'




N ' \ ' : I
éi »,yurna of atill 1ighter voight ronourch .was, cqnducbod int !

vnri uu mobhodn of splicting nlong che nnturnl linou or

.

; cloavngo. Thess linoa of olonvege nre diacornublo &n 8

o strand or raw siaal, and by bronking down the creucenb

B N

tormntion wich preauurc and pnrtiully rluttening if bhaA\i,x

olonvugo lines booome accentunted and furthor minor ononj

fibre of considerubly enhanccd vnlue 15 produced having tha

requiaite sortnesa, fineuoaa and strength auituble of -
'_upplication to & wide rango of uses.
l Quito a dirrorent prpduot is produced howaver by
1ncrouaing preueure to extrude more gum and “to furbher"
"rlatten .the’ fibre. » In this cesé no splitting is done._\ :
Thia ribro necenaurlly is slightly weekenod buc not beyond

' '-,15. i

L
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a useful point:. ’I’ho produot is uo!‘t end: pliablo and: apinn
. \f.ka a donler ynrn, nnd the x-enultnnt twine or cordngo 15 Sl

produobion with convex'aion, ’ods

aoftor, mox-o plinblo, and “bocausé- of the movre even _hature’

uord “ob’ whio h

ox‘ thin ribro diutributing work;ng load’ nn ‘aach ribra in the ]
1

Agnin !:ho oitruuio -prooenn can “be curried 31;111 v
further nnd 8 aoftor pro&uct obtnined. “In thia case the

U

uortonin& iiro?:eun _j.n

N T i)

; u]l"exploita [V

s

n ‘néu product .

dEﬁEﬁrin":ﬁﬁSﬁ "tﬁiaflaﬁ:‘ﬁhe Whols £161d o.t‘ p'roduotion had to be‘

)\”

tafmn unﬁor ravlow, nnd ‘a oyaf:em atudied whiéh would not
only Iink up with & convdraioni‘procenﬁ 'but by combi.ning

et h

cb’uld be "brougm; s -ithi.n

o : :u,(

ooonomi‘ Hmte, nn esuent al baaia ‘on which to develop.

'n,c

Au tms ‘boen explninad, reaééréh hnd provided




'Lnto a dnnaor ynrn, nnd tho runultnnb twino or cordnga is

.,\
i

a unorul polnt;. The produot ia noft nnd plinble and upim

uortor, more plinblo, nnd beonuuo or tno more even naturs

of “thin ribm diutributing work;ng load on. cnch fibre in the"

e ep rpd e s o

"ord "of which 1t 1a nmdo into tho dogroa or 1n1t101 ntrongth :

loh ﬁ. givon up lx‘tiuortening ia mono than counterbalancod

i

i na'rlneeenoa nnd pun.i

2! 'fnéf éh?' 'nuructuro-‘cﬁbngs “tior"“looa 1

B




ey

ovldonco bhnt Q- nolutiun or tho problem or sortening Siaul
did not-iio 1n chamicnl formulne, but” clenrly 1nd1cnted

thnt mochnnicnl proceas would de ao.‘ To nnsiut 1n the

: and-finuncinl nupporb was given for thin work aftar the

"mnttur hqd boen fully invoatigutad by reaponsiblo oxpenta. Jfﬂ

. Ilth retentionlof etrength. The two results are obtained

apecial consbrucbion nnd under preasure. at Unlike previoue
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; oxpronaod rx'om tha atrand.

ot -hua mnintaining contact with ]
tlbrea 1n orﬁar to extrude mtowening pulp -nnd tha pulp -
x,t vin thororore be nppreciated

]

T
that by,controlling t-he degrao and number of pronuiuga, 80~
3 pr —dotarmined poftn

procou can be arrangod to 1onve a film of pulp udhering
This,ﬂith nubaoquent

: apd_ not, to ﬂntten the ntrandu.

Mposing roll 'betwoen




’losnoning 1n suma of hhe heuvy 1abour oparahions which

oxiating conditiona demnnd, auoh a8, cutting, loading and




- prosuuro x'olling mchinery to the field and much hnndling i

_out in a oontrul—fntor; othho-Butate. The leat nﬂ:er e i

. graduatad aystem of pinu. » An the dirty ﬁ.bre entora the

: grippor-conveyor 1: urrangod to aecurely hold n11 the ribrea .

'10 8 muoh lighter task, than, tha cutting of. mntux-o lont,

- of; lon!‘ avoidod. :‘ Lnbour oh preuux'e x-oning machiuox‘y

is. lou and: 1ightar than. deoox-t;ieat:ora. :

., of an uppor and~lowa-apron made or a apecinl c)min
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unloading: leaf, rail 1ifting and rélnying, docortication

i
and bruahlns operatives. .. In all of. thoue uccionﬂ‘ o f :
ooonomioa nx'o bx'ought:'nbout: by ndapting thia propouod i’ -
ayatom of production. Plucking loof from o.youngor plant SR

rnihny 'ork can. "be: dinpenaed uth by: taking portablo =

A ahort deucrip‘ion will now be givon ox' tho x;z.
vnrioun finiabing proceauu which are: intondod to~ be carriod

‘borore thu nutux-al juicu booommarr The mcbim—;cvnaiuts

nro attachsd bladea in 1(‘.3 fix'ﬂ: uoction, follouodby |’

mnchinn it paasea bet:wae;x. éh; blndaa 'hich exert a gentlo
nction, ramoving ail pulp partiolea nnd Juicon which aro
washed nwny by wntor. . There ux'e no ribx-ea broken, nnd the
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‘near to the butb. " The ulenned fibre onntinuaa atill 1n the

soms 3ripper~oonveyox- and entorn t.ho pinnad aoution off the o




]
o
g8

double uprOn -horn it 18 split into t-o, thrco or mora,‘ib

E\,' uub~d£viniona necordlng cO hho nrrnngomonb of the plnn ; 13[

S d i tho dogroo of rlattening it hau racoived 1n pronauro ‘E

L rolling. A ' ’ . L
':69. i Tho ‘product e’ thiu operntion 15 aortaned nnd (

nplih 81sal’ both' 11ne and tow, “the' vaite of the .tow boing
N very 1ittis i nnything belon tha ‘valus” of the 1ine

;l“~ ; pvoduct‘ aqd both or n’ very considerablo 1ncranued vnlue
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. ovcr thnt ot rnw hnrd 31501.
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*The stme’ mﬁchlna 11»5130‘*?Bd«tor cloening,fihﬁb! o
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J doub].o npron whcre lt is’ nplit 1nto two, bhroe or moro
nub-&ivinions nccox-ding to the arrnngement of tho pins

nnd I:ho dogroo of rlattaning it haa x'oceived in pronnuro
rolling' : & :

e

’ tho value or the tou being
(ery litble 1r unything bclow tho value or the lino )

product, and both of g very conaidomble lncreuaad value ‘
C ovor thut or raw hnrd Sisnl. R v' i o

ia used ; bu in‘

!

|

o produoe tho unual hnrd ribro, t:ho nnme machine ‘; )
: e !

aeo t.ha pinnga aec’tion 1n diapenned
The -ads ntagen. of thig uyutc” h

clennh:ﬁ”ribre

pras’sm-o rolung hua beenh arned rurthor ta' produg&n

13 purpﬁa ib 1a<denigned to hru”ﬁ nnd atra;lgm:en
harc{i’l.‘ry‘Sisu FoaE

convuwfannl

'~anc‘!»bb1ng automxtic, requiree hboi;xr T

B .5; : -

; aed‘ ond aelivery onda, i Tl:e dovelopmnt e

na e bruuhox' wd.u x‘emova the cause or moat N
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oporationn of textilo mnnuraofuron govorn the hnndling ’ g ;
nnd prcparntion of fibronrthroughout all prouoaaoa up to )

the riniahod product. .

Thln 15 an acoepted -law ovolvnd g

hhrough ng yanra of experienco. Bndaavoura to nhort 'f,

circhit nny ono phauo or this ovolution by nttompta to

combino two oparﬁtiona 1n one have no doubt beon tried hut
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“It m equi o8 1o’ greut

ningypulp und cuticule

3t iy et
a out
wm. ',;t

8 henvy work.

ticator 1u

Tho obvious and 1oéicg1 way 1a to crush

i' i, Ao RAty y e
!, the leaf batween rgllera. Thia 1a aimple mnchin y,
Aol sat) - S s

requirlng lesa p

. roquiraa Y vory'light operntion to cloan 1t, mudh lightor -
nnd sentler thnn 1t roceivou “In thia rq

i txencment 1n n-




65‘ L ) aning e pluined the basic princip
’  undorlin nnd guido dovulopment of

hw@degp,the lear, 50 to prevent butt -
: aﬁna”dpiuy ing. out end ovorldpping,:n npoolal deaign or :

- oonduocor 1s. ombodiad dividing tho mnchine 1nto laceral
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‘oompartmonta, foiir - ¢’ them ‘about 'nine inchoo wide edch.

‘*'rhu mnchino lo designed Foi numunl rooding wnién: theraroro

- oontrola ca

) :'to o docortzlontor.f i

) pluckdd leavon, which' ‘comes fro;n a’ roiling machina, iu 1’
roughly double the amount of ri‘b

skillad“ nupa}vi'sion,‘"nnd the" e

1 ‘f Bal 1h3uatrializod‘coun‘bry “"l’hose oBsantlals
tike® 1uc}-1n"g in’ ianda wiere Si.sni ‘tg° prcduced 5ao“mach1ne -

x-olling procoaxs niroa&f&aaoribaa doen ;807 and An* pnrtioular,‘
tho'toad %elivury ‘nha %% il’o’e%i’biﬁ"ﬁt 'ti:e reduced loaf, are '

) eapy. mnm.ml toci’miquca to ’H‘,‘er. &

rorentans of pulpo siin

f'minuto x'or tho mﬁoﬂine; B This approximnteainormal delivery—f,x




74,

_olean atate, the ribre contont amarging -88 - @ complobe T
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tho utructurc of tha ribro.

i . Vo will non oxnmino tho rlnul oporntion or -
clonning thin limp 1onr arter pulp ntructuro und cuticnle
havo booﬁ brulnod nnd looaoneﬁ. ;

o 'ith nn iﬁtimste khonl‘ ge. ot fhe sinnl lear nnd ‘the

: ronlduu or pulp cllngins to the lnteral orovico,
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tliy rlarse.
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' noidn hove hovmvox' been mox'o oompletoly ramovod thnn by Zr,ﬁ
"wh 110wodq'vb‘ hydro-oxtrncbion. . -

; 'voment upon th

‘ on nnd aﬁarenrance 15 an
unual ‘product ‘of’ decox-f:ication. : 'rho rinnl aéction

0

: L thiu clusnlng-nachma rcmovoa aurplua water ‘fo° thnt drying“

operabiona ero ahox-tenod ‘a vnluable contribution bo "
on dz‘ying mnchinox'y/ia mutnlleda

soonomic 151' : uction 3

te ot

{thx-ohghout tha pnrcal.
1'propore1on or ‘the nhori:eat ,
.t dhr‘ing tile’ drnwihgu, but ‘Sudh loua 4w si¥ght, '

nnd e g bdliow:d ‘that’ nny 1mver1ng m VLl 6F thite type L
k of siuul is losu than ‘the’ .

g

rzb}-es Ee

tﬂam ns"tow.‘ C g

Should hdwaver '”bx-oddcer denire o catax? ré'x""u" o

- apecini high grnde of hnrd fibre merket, he cun aoparnte
ortes tibras on' n uimplo mchino nhich oun bo




© haehing” ia an nt*ac"

: ribro in‘prcduced. -

" be }:rnduéod on Standurd Jute mnchin
‘eo!‘terint prcceua rurthcr atill. -
k 11:5'6

ndJuatud to -romovs ribron ot nny givon longth. Thiu 3

oh tho siimo px‘inolple;""'

iyt

mgraly en extonai

1 for hm-d ﬂbx'o px-oducbion. ) Fox{

1 “.4..

d 'apI-it; 1§a1 udditionnl opernticnn are intx'u-

Tbin \'lill neceasarily udd to the cost but: tuking

'1nto conniderntion tho uubntuntinl oeonom.leu, whidh 100%

: e"‘traction tnd chouper techniquo briﬁg—uboqt the,,,finnl __;,_

ccut: wi.g be economic, purticulgrly flhun L) mox'e,valuablo

Thia fibro 13 nol: spnt ’buf:* ih 1ntended
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o Ak hard. & ;\ 81 Yarns f‘or weniringl 1nto cnnkna c‘;zn ‘.
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© @ prossure ‘on tne rolling procoas ntlll furthor.' Zuch fitre
k gocn through the' vn‘ious bronkox' and' rininhemcnrdn of a:Jute:.
. plunt:, nnd spins 1nto (i yarn’ ot..thu honviox‘ counts
thich 13 ncronger t:hnn a .Iuto ynrn. It 1n also cheaper

A R f*

'I’ho degroe ol’ presnuro required for ‘tho least of

) [ the nox‘tening renul!:s Ls consideruble, uo mnchinax‘y :le s

L atrong and heavy nnd pomer - roquirementn Aare greatex‘.”
’ " fop initiai rolling.‘

Tbono rnctorn excéad the pracx;icnl
'Lignea\ foi;

wna nnticipsted thut tow producticn would . be high, 'but: A,
) ._;,.7'; this prcg!uct: 13 oqually split nnd its . vnlue nnt much less. o

thun chnt ‘cz‘ 11170 filre. gt In uctual practioe howover 11:
.- haat bnan fourd:ths: vory~1‘cw fibrea aro puned auay.
'I’hia sdtinrautory résult is of couruo uccounted for- by

tha fact- thnt fha ribros ure pronantod, o7 thia mnchina

_an th"? \'16!‘0 1n the 1edf, 5 ench fibra supqx'nt" und
Parnllol. AR sl vy
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) runging Irom tho choupont to the mout valunble, frbm

nnma “ag ono Softening Huohine whioh in turn ia tho

nnmo as ona Piold Halling Muohin

A catulogue of nll tho fibran in commarcial use

in thu world wo 'mnko a long nnd interesting 1iat
- Jutg to Silk, 1ncluding unimnl aud vegatable fihree,

and uynthatic fibres ‘of’ rocent development. e
) )

Grouping a1l ﬁ.hrea uilldar the ‘one heading of a
'Primary Ptoduct", we find that t"re 1a probahly more

“*.‘»' ~—

~8er10uu1y'upon the. preuerves of cutton

Two modern conditionn which have 18 n within

;rocent yaara tend to intenaify competition between

,;nortain fxbrea.” The' geheral ‘athts. of indigastion o

jof fibro. In aoma fibren. tho

. enough to lxve,

mdnt consumihg marketn'haa becn~vgry bronounoed»in that

‘und valueso hag baon aggravatoﬁnby thernncasaity for.

produoarp to 1ncruana produoyion 1n ordor to earn

The othat condition afroctx'g d

Ty “n” uonaumption uﬁ_“;
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L BOT .t = S With regard ta—stéal "and 11u~“

importnni tlbreq hua baon tho riue of nutionnlinm. Ihiu

viu not a puaning phaae.
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aaLi¢ v=[ Jutevfb A, typicnl exam;le 111uatrating the eftect

on. unsimportant 1nduutry of thia modern trend.'k

not 1ong ago, aupplied the world wltﬁ oontainyra tor ;'
a1l itn baggod commoditios. It enjoyed a EﬂnOpoly,'but'

» doen 83" no-lﬁngor. Countriou capuble of growing Bn

e -

nltarnativa fibre huve grectad I&ncal agxie:a

acture of bags
- pevcs 'r':,"i—:“;“*

c- from their dndigouqye prodUdt‘ } been egtlmateﬂ_ il
- . : - N 4" Eat
that thana pre now over tWBnty milITEn hnga beiag

R

a””annunlly in dirfpxent purts of Lhe worrd 1

T

. ult’;nntive fihteﬂewhicﬂ uuod
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Valnpment-' Tna extent to which thin 1nﬁuatr¥ 15 C T

; g
"capable~of oxpanuion will bo govegnod by coat o£ *f’

44,,.—

: pf0duntiop nnd tha devnlapmunt o; con?braion methoda.
- - In- the.mnttor of conxs,.exiating mathoda hnve baen ,-.1 R
dencriﬁed whioh wantau half of the fibra gronn with

’ . an ulready 1ow aoet or around‘£15 0 I.I Thia
- figura will be mntarially reducod -as 100% extruction is

npproached.r Convertad aiaul will entor new marketa.
Davolopment along theae twn 11nea is oaztain to caue .
~With low. banic contq and * nuitubility, both ae a hurd

nnd a suiter fibre Hiuul is dentined to enoroach upon S

competltiva fibroa -and when ! g0 to” the ‘extent

: whiah this svidenoco. 1ndioateu thut it will thoru will

he yet another chungo to ra’ﬂrd 1n thn Iibre warld.







