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INTRODUCTION ?

AB.\CA is the most sought wfter of all cordnge fibers where high
standlards of performance wust be maintained. There nre many
special uses Tor cordage, and beeanse of the different physical and
ehemicnl properties of fibers sonwe ure important for one use and others
for wnother. The great strength of abacn and ity suppleness, length,
and freedom from tmpurities make it admirably suited for high pro-
duction in manufacturing; and these properties, together with buoy-
aney wnd Tow swelling inwnter, inake it the best of ali fibers formarine
purposes.  Undoubiledly, its use for other purposes, such as for indus-
trind repes and tying and baler twines, wonld be proportionately
greater in relation to other fibers if it were offered in international
frade ol a lower cost,

YRudnolteed Mo pmiblieadion Moy L6, 1)1, i
Fntroduction by B, 13 Jotius=on, Division of Cotlon ] Ofher Fiber Crops
il Disenses.
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To the Western Hemisphere nbaca is of extreme importance. Tt is
one of the strategic commodities in the United Stutes primarily be-
canse of the large supplies needed and the small quantities now avail-
uble, Asa Imtuntiall future crop in the Western Hemisphere, it ranks
high. It is a tropical cvop that can be grown under restricted en-
vironmental and soil conditions in the American tropics. It would
not compete with American producets and would provide a cash crop
with which Latin American countries may stimulate their trade and
further their industrial and agricultural development.

Although abaca was introduced into the Western Hemisphera a
number of years ago, it did not become an important commereial crop
until World WarIL At that time its production expanded into Costa
Rica, Guatemala, Honduras, and Panama as large metutiun develop-
ments rather than as small units by individual farmers. Considerable
doubt has existed in the minds of many experienced fiber technolo-
gists as to whether the crop can be succ‘essfnllly grown in the Western
Hemisphere in competition with that in the Philippine Iskinds.
Much time has been consumed in speculative discussions involving the
economics of production, in conducting surveys to determine growth
perfoinnce, and in seeking opinions in reference to the quality of
the fiber. At the same time considerable factaad information has
been accumulited about the productive vield of the different planta-
tions under their particular managerinl conditions. Ewnluation of
the quality of the fiber produced as compared with Philippive “stan-
dard™ has been much more difticult ; tradition and manufacturers’ pref-
erence have made it extremely diflicnlt to arrive at definite conclusions
on this point.

The primary object of the studies reported in this bulletin wis
to evuluate the quality of Western Hemisphere abaca for eomparison
with that of Philippine abdca. Unfortnnately, as in most studies
where quality is involved, the measuring tools available for recording
quality were limited. Thevefore, as an essential part of the work, a
study wus mnde of means whereby the technigue and ma nipulation of
machines used in handling the various fibers could be improved.

Certain factors generully associnted with quality of fiber were
studied to determine their influence on the Central American product.
Fiber from different varieties of abaca was compared, since variety
is believed to affect the quality as well as the yield of fiber. Fiber
obtained from buse sections of the plant was compared with that from
top sections, and fiber from the inmer or younger leaf sheaths was
compared with that from the outer or alder sheaths, The influence
on the fiber of varions environmental factors, such as location, climate,
and seil, were niso studied.

Of all the factors that niay affect the quality of the fiber, however,
the method used in exteacting it is without donbt the most important,
The introdiuction of abaca into Central Amerien was considered to be
possible only if machine methods were employed to extract it. These
methods included the use of large, mechanical. semiiautomatic ma-
chines for decorticating the fiber and nrtificial methods of drving if,
m contrast to the more primitive methods generally used jo the Philip-
pine Islands, where less than 5 percent of the ‘total production is
cleaned on large decorticating machines.
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Thig bulletin shows the effect of the various factors associated with
Bber quality on fiber produced in a new environment and cleaned
entirely by mauchine,

SUMMARY AND CONCLUSIONS

Two varieties of abaca fiber grown in Panamn, Cesta Rica, Hon-
duras, and Guatemala were sampled to show fiber properties for dif-
ferent heights in the plant, different areas of the cross section, and
different methods of drying. The vesuits indicated the va riety Bungru-
lanon had significuntly greater strength than the variety Maguin-
danao wherever the two varicties werve grown. The fber properties
vavy with height in plant for both varieties. Tall plants grown in
deep shade show little diflerence in fiber propertics up through the
fivst 19 feet, buf near the top the fiber strength, flex life, and resistance
to abrasion decline.  Short, stunted plants grown in inadequute shade
show a marked reduction in physical properties with height in the
plant above the first £ or 5 feet. The fiber strength of ubacn 1s greatest
in the streaky sheaths, somewhat less in the outer brown sheaths and
the ocher ar cream-colored sheaths just beneath the streaky, and
least in the white fiber near the venter of the plant.  Seme differences
in fiber propertics were apparent in loeation of urowth, bul sun-dried
and muachine-dried fiber showed no consistent dilferences.

A comparison was made of two varieties of abaca fiber from
Panama and six varieties from Costa Rica that were given special
sampling consideration and were cleaned by two different methods on
hagotan and vaspader machines. 'The following physieal properties
were determined on the fiber: Fineness. strength, abrusion, flex life,
and knot strength. The fiber structure was determined by X-ray
methods. and machine duniage to the fiber was evaluated. In general
the raspador decorticated fiber was finer and showed greater resist-
ance to abrasion. 88 twist (wlong the fiber), and greater flex life.
The hagetan sivipped fiber was coarser, stronger, showed grenter
resistance to abrasion, 87 twist {across the fiber), and greater knot
strength.  The fiber structure {texture) and fewer injuries account
fur the greater strength of the hagotan stripped fiber, The greanter
yields by the machine method and economy of labor in harvesting
Justify the small reduction in quality in the machine-cleaned fiber,

In stwdying physieal properties of fibers, an instrument and a
method of measuring cross-sectionil area of bundles of fibers were
developed.  Modifications of abrasion and flexure machines for long
fibers are discussed and shown. Data are reported. along with some
interpretation of the vesults, from six sainples of fiber, three semples
of hard fibers und three sumples of soft fiber, obtained on the improved
testingr muechines.

Physical properties of different abaca fiber grades from Central
Amerien and the Philippine Tslands ave given with & discussion of the
arions grading methods used by the twe lacalities.
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THE QUALITY OF CENTRAL AMEIRICAN ABACA FIBER AS
AVFECTED BY VARIETY, LOCATION OF GROWT, POSITION
IN PLANT, AND METHOD OF DRYING

By Bagc E. Bergiey, Lyve H Hessiez, Evna B, Borneston, and
Cresvee F. Caew?

The abuea plant, dfusq featilis, vesembles the banauva plant in
appearance and is closely related to it botunically. Abaea 1s native
to the Philippine Islands, and is the source of the cordage fiber known
(:omn'lereially as Manila hemp and as abaea. It is the principal source
of raw material vsed in the manufacture of marine cordage, and is
used. for many other types of covdage, Until recent years essentially
all of the world’s supply of this fiber was preduced in the Philippine
Tskands. When the American supply of Philippine abaca was cut
off early in 1042, it became necessary to produce this fiber in the West-
ern Hemisphere,

The dungrer of having the production of the entive world supply of
this essentiul raw material confined to a remote group of islands in
the Pacific hud long been recognized. In 1925 the Usnited States
Department of Agriculture () * brought from the Philippines to
Panama planting materinl of six varieties of abuca. These plaits
were grown by the United Fruit Co. on a pluntation located in the
Changninola Valley near Almirvante, in the Republic of Punama,
and by 1911 the original experiimental plantings had been expanded
to ubout 2,000 acres. Late in 1941, plans were formmulated for the
further expansion of this work, and new plantings were started early
in 1942,  All of the plantation operations, including the cleaning
of fiber, were conducted by the United Fruit Co. under contvaet with
the United States Government.  The nereage was ultimately enlarged
to about 28.000 acres in five plantation projects, located in Panama,
Costa Riea, Honduras, and Guatemala.  During the period of hos-
tilities in World War IL and up to January 1, 1946, Central Ameviea
produced and made availuble to the United Stutes more than 39
mitlion pounds of abaea fiber of cordage grades.

Because of a number of factors, the quality of Central American
abaca fiber differs from that grown in the Philippines.  In Central
Americn production has been from two varieties, Bungulanon and
Maguindanao, wheress in the Philippines many different varvieties
are grown. ‘The general methds of culture, harvesting, decortica-
tion, and dryving were all somewhat different from those conunonly
used in the Philippines. The Philippiue fiber is to a large extent
hand-stripped or eleaned with sl hagotun machines, and only 2

*rPhe wuthors wish to ackuowiedge the assisianee of the Reconsieuction Finance
Corporntion and the United Frait Coo aned the tield repeesentatives i Pt
Costa Ries, Homdoeras, amd Guaienmla whae made the work possible by aiding
in he feld stadics and s ehiniiiee Phe sianplies nsed in oaking the fiber muessare-
ments. Fhe Pextile Division, National Borenn of Standards, greatly assisted
by lending apparius nsed in obiaining some of $he deta, The aathors geateinlly
pekpowiodze supervision el assistance given by B 1L Tokingon of the idvi-
sion of Cottoi and Othier Fibor Crops aal Dizeases, erean of Plagd Industey,
Koiks, anel Azgeiculnnn] Bagineceing, and the aid of G F, Vozel asd Hiw Inte O, A
Tope in the statistivnl anadysis, The photogrephy in the manoaseript wiay done
by M. L. Jaeger of e auge Division,

FTtndic mwnhiovs in parentbesos rofer o Literaduee Cited, . 50,
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small percentage is clenned by the raspador method. It is sun or
shed dried. The length of the fiber varies, depending on (he length
of the leaf sheath from which it is stripped.  The Central American
fiter is all decorticated on large semi-nutomatic machines of the
raspador type, artificially or oven dried, and cut in lengths of 4 to
0 feet,

In Muy and Juie 1945, at the request of the Reconstruction Finance
Corporation, specialists from the United States Departtnent of Agri-
culture (3, 8} tspected the nbaca planiations of Central Amerien and
studied the varicties and the methods of cultivation, havvesting, de-
cortication, drying, and baling of the fiber. Samples were collected

cand the studies reported here were made in the United States Depart-
ment of Agricullure laborutories at the Plant Industry Station,
Beltsvitle, Md.
Mareniars anp METnons

Samples were taken fron fruited abaca plants, that is, from stniks
with either flowers or fruits.  An attempt was made to select plants
representutive of the plantation in size and general growth habits,
so that neither the largest nor the smallest plants were chosen. Five
planis weve selected for each sample,  They were stripped of leaves
and topped in the ficld, brought to (he decorticating plant, weighed,
and then cut into sections approximately ¢ feet iy length.  The
shanths were then separated and grouped into three or four sub-
santpiles cach according to place of origin—the outer, intermediate,
anst inner sheaths in the stalk.  The outer dark .sheaths were
designated A the streuky sheaths Just beveaih the surface B; the
middle and inner sheaths . At two loeations, Honduras  and
Guntemala, the C group was again subdivided to give 1), the extra
white fiber near the center of the stalk, making four lots in all.

Each gronp of sheaths were then pussed through the decorticnting
machine separately and the fiber was divided into two approximately
equal portions.  One portion was dried in the sun, the other in the
machine deivr. Thags were attached to the suples before they weee
put into the drier so that they could be veadily identified.  With the
exception of that grown in Costa Rica, the machine-dried fiber was
(li-iul[l in the regidar run, along with commereial lots of fibers.

In Pavama (location 1) the abaca plants were very tall and three
sections were obtained from each plant, whereas at the other loca-
tions the plints were only long enough for two sections.  In all loca-
[ions the sheaths of only the bottom {wo seetions were sepurated into
the three groups, the outer, intormedinie. and inner sheaths, The
top seetion in Panama was decorticated as a whole.  In Costa Rien
only the base section was used,

TEST METHODS

The test methods used in studying these libers were modifications
of Those duserthed by Sebiefer (/0).  Specinens were eut into 15-inch
lenerths, beginning at the base end of the simple. The lower end
of ench sample was marked with adye and each (A-ineh seetion was
nembered progressively, beginning at the base.,

A varn weighing 325 milligrons (20 millizrams per inch} with
one e per el was prepared and placed in a ek with notehed
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leather grips to prevent the loss of twist. Paper grips were then
glied to the fiber at the appropriante points, one set one-half inch
apart and another 3 inches apart, for fiber-strength tests. The glue
was allowed to harden overnight and the specimens were conditioned
at 70° F. and 65 percent relative humidity Lefore testing,

The fiber strengths were obtained on a pendulum-type Scott Tester,
capacity 150 and 300 pounds, The resistance to abrasion and flex life
was obtained on modified Schiefer (10} machines that are diseussed
in detail later in this publication,

The abrasion tests were continued until one of the two strands failed,
The flex tests were also coutinued until the yurn failed. The length
of specimen between testing jaws affects the fiber strengths. It was
not feasible to standardize the methods so that the lengths of ail
test specimens were uniform after they had been abraded or flexed
a given number of times; therefore all tests werve continued to failure
and the number of revolutions recorded. Both the flex machine and
the abrasion muachine were equipped with cut-off switches so that
when a bundle fuiled the machine stopped.

The fibers in each standard bundle, or varn, 15 inches long and
weighing 325 milligrams, were counted for each of the varieties at
ench loeation and for each position in the plant. Tt is vecognized that
the adjustment of the decorticating nuchine influences the fineness of
fiber. Al samples for a given location were decorticated, however,
on the same machine witheut a change in setting,

The cross-sectionn] area of the individual bundles was measured
by an instrament, the details of which are discussed in the seetion on
improved testing machines.

Tarinnee analyses were applied to a portion of the fiber-strength
data.  Missing values iy the abeasion and flex data made analysis
difficult snd of questionable value.

Resvers or Tests

The fiber strengths were calealnted both on the basis of length of
yarn requived to break itself and in 1,000 pounds per square inch.
Oniy the latter strengths are reported in the tables, but both were
anulyzed statistically and used in the interpretations.

In general for Panama (loeation 1) the fiber from the variety Bung-
ulanon was slightly stronger than that from the variety Maguindanao
(table 1). The sun-dried fiber was signifieantly stronger than the
wachine-dried fiber. Tu general, the fibers from the intermedinte
sheaths were strongest with respeet to the eross seetion of the stem.
those trom the outer ones next, and the inner shoaths near the fruit-
ingr stock weakest.  Iu all cases the first 6-foot section near the ground
was stronger than the seeond, which was in turn stronger than the
third at Panama.  No attempt was made to sepurate the sheaths in
the top section.

The fiber strengths from the varieties, Bungulanon and Magnin-
danao, grown in Honduras are given in (uble 2. Only two sections
were available from the short plants.  Here the differences in strengths
between the first G-Toof seclion, near the vround. and the second, or
tap section, were more prononnced than these found befween the fiest
two sections at Panama. Nthough the sheaths were divided into four
groups instead of three. 83 in Panama. the intermediate sheaths were
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TaBLE 1 —-vF iber strength* in 1,000 pounds per square inch for different positions in the plant of sun-dried and machine-
(11 ml fiber of 2 wrwtws of abaca grown in the Chan guinola Valley, Panama

Sun dried Machine dried ‘Average

Variety and position of fiber $

in plant Quter Intgr-' Tnner All Quter  Inter- Inner All Outer Inter- Inner All

sheaths 'sl;;e(alllé‘l:s sheathsisheaths!sheaths 'sr]‘fg;ﬁf: sheaths{sheathsisheaths rs’;ﬁg;gf: sheaths| sheaths

Maguindanao:
.Scc( ion 1

Scctmn N i ————

Average

Bungulanon:
Seetion 1
Seetion 2
Scction 3

Average

Both varieties:
Scetion 1
Section 2
Section 3

Jyggrd vovay J0 ALIvad 4HIL 40 Xanis v

Average

Over-all average

t:3-inch span between testing jaws.
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TaBLE 2.—Fiber strength ' in 1,000 pounds per square inch for different positions in the plant of sun-dried and machine-
. dried fiber of 2 varieties of abaca grown in Honduras

Sun dried Machine dried Average

Variety and posifion of
fiber iiv plant

Outer sheaths
Intermediate
sheaths
Inner sheaths
Inside sheaths

{ All sheaths
Outer sheaths
Intermediate

sheaths
Inner sheaths
Inside sheaths
All sheathg
Outer sheaths
Intermediate

sheaths
Inner sheaths
Inside sheaths
All sheaths

Maguindanao:
Section 1
Seetion 2

=23
®
=

Average

Bungulanon:
Secetion 1., ...
Scetion 2

Average

Both varicties:
Seetion 1.
Secfion 2.

Over-all average___.{ . . .

vy
Q090
=&
PR |
TUNLIADIYOV d0 "LdHd °S ‘A ‘666 NIIITIND TVOINHIAL

13-inch span between testing jaws,
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strangest in section 1, the oufer ones next, und the inner ones wenkest,
andd o tendency for the outer sheaths to be stronger in section 2 was
observed. The ocher fiber just beneath the streaky sheaths was strong-
est in seetion L The sun-deied fiber was slightly but not significantly
stronger than the oven-dried. The fiber from the varieiy Bungulanon
was again stronger than that from Maguindanae.

Comparable duta from these two varieties grown in Guatemala nre
given in tuble 8. The fiber of the first 6-foot seetion was aguin much
stronger, 86, Lthan that of the second, which was only 66. 'I'he sun-
dried fiber from the vuter sheaths was on the average slightly stronger
than that from the intermediate und inner sheaths, wheress the ma-
chine-vied fiber from the intermedinte sheaths showed the grentest
strength, In Honduras ad Guatemata the sheaths were divided into
four groups,  Forstatistien] analysis, however, data Tor the fiber from
the outer sheaths and that fur the streaky fiber just underneath were
combined for comparison with the fiber from Panama. I generad, the
streaky fiber was Tound to be the strongest fiber in the plant: there-
fore the uppurent diserepaney in the data from this location mny bo
due to the combinations used.

‘I'he oven-dreied or machine-dried liber from Guniemala was stronger
than the san-dried, The wachine-diied fiber at 1his loendion was ford
(o be quite moist after stamding overnight, Tt was hung o the ¢lub-
house and dried without exposure 1o the sun. Machine-dried fiher
fromi the variety Bangulanon was wenker than that from Maguin-
(o, whereas the sun-dried fiber from Bungnlanon was stronger than
that from Maguindanao. It is indieated that the Bungulanon fber
was injured by the machine drying.

At Costa Rica only one seetion was studied and Lhe dafa are reported
in the summary tables,  (See tables 123, 14, and 1)

ABIASION RESISTANCE

Two Lypes of abrasion tests were made: (1) Designated S8 twist
in which the fiber bundles, or yarng, each having an 8 twist, were
looped aramd each ofher in the 8 or clockwise direction and (2)
designated SZ twist in which the yarns, cach with an 8 twist, were
looped wromul each other in the Z or counterelockwise direction. In
Hie S8 twist the Triction was wlong the individoal fibers, whereas in
tho =700t was across Lhe fibers.

The data from (e 88 (wist, on the saomples from Panama nre ve-
poried in table Lo Briefly, the preatest differences observed were
shown by the samples from different heighis in the plant. The base,
or seetion 1, appenred to be significantly more resistant to abrasion
than the middle seetion, 2, which wis in tarn more resistant than the
Lop section, 3. In other words, vesistanee to abrasion decreases from
the hase upward,

Taking the data on resistance to abrasion as a whole, there were no
sigrnilicant differences in position in eross section, variety, or method
of drving, There was a temdeney for the fiber fram the inner sheaths
to be ove resistant to abrasion than tha from the intermedinte and
onter sheaths, bt the high variability observed made the differences
of doubt ful signiicance.

RIZLG4 T a2




TanLe 3.~Fiber strength* in 1,000 pounds per square inch for different positions in the plant of sun-dried and machine-
dried fiber of 2 varieties of abaca grown i Guatemala

i

Sun dried Machine dried Average

Yariety and position of
fiber in plant

Outer sheaths |
Intcrm(;-—dinte
sheaths
Inner sheaths
Inside sheaths
Outer sheaths
Intermediate
sheaths
Inner sheaths
Inside sheaths ‘
All'sheaths
Outer sheaths
Intermediate
sheaths
Inner sheaths
All sheaths

All sheaths
| Inside sheaths

Maguindanao:
Seetion Y. ._io .lo20.

-3 o0
o8
[r R 5]
S5

v &
4
-3
&

AVOTRER oo

Bungulanon:
Seetion. 1
Seetion 2. . .oonllL

Average

Both varieties:
Section 1
Section 2

~ Average

FYALTNOINDY H0 "LdEd S ‘N ‘666 NILLATINA TVOINHOLL Qf

Over-all average....

!t 3-inch span hetween testing jaws.




TasrLe 4.~-Abrasion resistance in number of revolutions to failure with the SS twist for different positions in the plant
of sun-dried and machine-dried fiber of 2 varieties of abaca grown.in the Changuinola Valley, Panama

A R 8 [

Sun dried - Machine dried ‘ Average

s

Variety and position of fiber b : | ! ; , ,
Tu plant Outer 1€ 1 pinar i Al | Outer LIMO™ ¢ Tnner | ANl | Outer - ITMC™ { funer | ANl

sheaths 'g{;ﬁ:‘t‘}ﬁ sheaths; sheaths! sheaths modmtci; sheaths’ sheaths; sheaths ’:{:g&?ﬁg sheaths; sheaths

¥
3

sheaths

. ! | ,
Maguindanao: : ) : : :
Section 1.2 . 1,633 7 902, 863 ;1,132 592 < 1,585 7 3,293 | 1,823} 1,112 4 1,478
Seetion 2 , 1,378 327 . 678 794 35571 1,170 476 | 667 866 730
Seetion 3. ... FURIUURTESTR: RERUURUIIG SN Y 483 1. S SN JURI 399§ .- L. 441

Average. 1,506 | 614 770 803 963 ] 989 | 996 883

Bungulanon: E i : i
Seetion 1o .. ... 1,432 1 1,394 1 1,442 | 1,423 a5 1 885 11,222 1 1,2% y| 1,154
Seetion 2. .. 3750 F0) ... .. 19: » 193 284 7 . 492
Section 3 L. L . ; 184 210

Average. . ... el 90411048 0L PR 421 | 619

Both varieties: i ; . , ,

Seetion 1. oo oomeens e 1,532 | 1,148 52 | - 1,315 1 1 1, 354 ; 1,316
876 514 1. 640 § . 625
292 ; 326

AVCTBEC. oo | 5 1 762 871 756

YAAIL VOVAY J0 ALITYOD 'C'TH.VT:.M,JO AQNIS V .

Over-all average . i i - 715 ‘%,----,._l-_--___l__---. ,I 753
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The data for the SZ twist at Panama (table 3) werve too variable
to establish clear-cut trends for the vaviety Maguindanao but they
indicate that in the variety Bungulanon the fiber from the base, sec-
tion 1, is move resistunt to abrasion across the fibers than that from
section 2, which in turn is more resistunt than that fromn section 3. The
sun-dried fiber appeaved to be slightly more resistant than that dried
in the machine, and the fiber from the variely Maguindanao tended to
be more resistant than that from Bungulanon. The vaviability was
so grent, however, that no reliance can be pliaced in the differences ob-
served between aveas of cross section,

The data obtained on the samples from Honduras (tables 6 and 7)
showed the smine trend as those from Pannma. There is s marked
difference between the fizst and second sections, the first being maove
resistant to abrasion both along the fiber, 88 twist, and nerogs the
fiber, 8Z twist (except sun-dried Maguindanao). Other comparisons
are considered ot doubtful significance,

The samples collected in Guutemala (tables 8 and 9) responded
to physical testing more or less the same as those from Hondurus.
There appeared to be a signifieant difference between seetion 1 and
gection 2, both in resistance to nbrasion along the fiber, 88 twist, and
across the fiber, 87 twist.  Other comparisons were again doubtfyl,

FLEX LIFE

In general, the flex tife of a fiber niay be expected to inerease us the
fiber becomes softer and finer. It may be Inverse to the strength, that
is, increase ng the fiber strength decreases. The samples from Patama
showed a tendency for the flex life to be greatest in the samples
with the greatest fiber strengths (table 10).” In general, the base,
section L. gave the greatest flex life as well us tensile strength, but the
variety Bungulanon showed the greatest flex life in the middle, sec-
tion 2. The courser fibers from the onter sheaths showed u tendency
for greater flex life than the white, fine fibers from the inner sheaths,
The sun-dried fiber was slightly better than the machine-dried, but
the dilferences may not be signiticant.

In general, the flex life of the fibers from Honduras (table 11) and
from Guatemaln {table 12) followed the same trends. ‘The flex lite
decrveased up the plant hut there were no outstanding ditforences be-
tween loeations in eross seetion, yvarieties, and methods of drying.
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TaBLE 5~ Abrasion resistance in number of revolutions o failure with the S7 twist for different posztwns in the plant
Q/ Sure- ({rwd an(l machine~dried fiber of 2 varicties of abaca grown in tlze Changuinola Valley, Panama

. Sun dried Machine dried Average
Variety ard position of fiber i 1 ! I H
in plant Quter Inter- | Inner ; All 7 Quter nter- Tnner I Al Outer | nter- | Inner : All
shcz‘lths"?lfgi?}t]g sneaths’ sheaths sheaths Igﬁég:ﬁg shcaths; sheaths! sheaths; x;?g;?}gg sheaths; sheaths
Maguindanao: ) :
Section 1. .o iieemnd oo 862 861 741 821 936 946 854 912 899 904 798 867
Secetion 2. .. . L. aiiemaaza] 1,246 378 {5,096 : 2, 240 71 i 489 606 389 1 658 434 | 2, 851 1,314
Seetion 3. L i e e A58 1 e e - 8601 .ol - 658
AVErage., .l vy e 1, 054 620 : 2,918 | 1,172 5041 718 730 720 775 669 ; 1,824 946
Bungulanon: ] i 7 .
Section 1. . o iaiiman 1, 636 423 625 895 706 5 1,230 1,302 1,079 | 1,171 826 964 987
Seetion 2., L. oo ieeaan 710 306 . ... 508 409 { e . 109 560 306 1. ... 433
Seetion 8o L i i e e e e 5151 35 FRRE SUPCRN SN 200 foovmans TN I 379
AVOrage. oo iicniin 1,173 364 1 ... 654 £51:3- 3 AP I 563 866 566 fonnnao | 600
Both vaﬁe!ies: ‘
Seetion oo 1,249 642 683 858 821 11,088 {.1,078 996 | 1,035 8§65 881 927
Seetion 2. L e 978 342 15,006 | 2,139 240 489 606 445 609 | - 37G 1 2, 851 1,277
Seetion 3. el i e s i £14 [V 3 TS SRR I 530 | e afem e e mme 518
Average. ..o....._._.....|1.114| 4922889 1,168] 530| 788] 842| 657| 82| 618 1,866 907
Over-all average ... .. | . 998 | e 647 |l ————— o 818
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TaBLE 6.—Abrasion resistance in number of revolutions to failure with the SS twist for azﬁerent posztmns in the plant of
sun-dried and machine-dried fiber of 2 varieties of abaca grown in Honduras

Sun dried Machine dried ° Average

Variety and position of
fiber in plant

Intermediate

sheaths
Inner sheaths
Tnside sheaths
All sheaths
Quter sheaths |
Inner sheaths
Inside sheaths
All sheaths
Outer sheat.hs
Intermediate

sheaths
Inner sheiths
Inside sheaths-
All sheaths

Outer sheai1s
| Intermediate
sheaths

Maguindanao:
Section 1
Seetion 2

Average

Bungulanon;
Section 1_.
Section 2

Average

Both varicties:
Section 1
Seetion 2_.,

Average

YAVINOINHV F0 "Iadd 'S "N ‘666 NILATING TVOINHOEL ?ﬂ

Overéall average._..
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TABLE 7.—Abrasion resistance in nuinber of revolutions to Sailure with l‘he SZ twist for (szferent posztzons in.the plant o
sun-dried and machine-dried fiber of 2 varieties of abaca grown in. Honduras

1
Sun dried Machine dried - Average
z L z y z 2 ! 2
Varjety and position of S = = é n é’ § =5 = § § .g g "
fiber in plant g8 | T2 3 g ) g | 52 g "8 é 8 |58 g S =
= o = = = S R = T 0w = = &
e8| 2 8| 2| 2 |EEl T | 8| S| E{EE|E 5| £
S |4 4 i < S | & = & = S | & 5 R
Maguindanao: k _
Section 1....._ e 676 5,171( 8. 865} 1,732] 4,111 87018, 693} 6, 545/12, 9451 9, 763 773i11, 988; 6, 458! 7, 338! 6,639
Section 2. ____ S 279| 4, 843{_ ... 2 561|. ... 323| 2 566| 2, 296| 1, 728].__ ... 301| 3, 704] 2,296 2, 100
Average__..____. ... | 2,725 6 854]._..__ 3,336 9, 508| 4, 556| 7, 620| 5, 746|. .. __ 6, 14| 5,081] 4, 817] 4, 369
Bungulanon: . o
Section 1. __ S, 2,978 . ... 12, 235] 4, 782! 6, 665| 4, 942/ 2, 842(30. 27712, 16712, 557, 4, 353| 2, 842,20, 852| 6, 157| 8, 551
Section 2. _.__ PRSP 1,824( 6, 079{12, 791! 6, 898| . ..__ 342 2,222 1,718} 1,427 .. ... 1, 724) 4, 150} 7, 2541 4, 376
Average_._._.___. RO 9,157 8, 786 6, 782 . 1, 592|16, 249| 6, 942| 6,992 _____ 2, 28312, 501| 6, 706 6, 464
Both varieties: I ]
Section ) SO 1,827 '5, 171110, 550 3, 257{ 5, 201{ 2, 906{10, 768|18, 411{12, 556/|11, 160} 2, 563 7,415|13, 655/ 6, 748! 7, 595
Seetion 2. ___________|..L__. 1,052 4, 961(12, 791| 6, 268|. ... .. 332| 2. 304| 2,007| 1, 578 _____ 1,012] 3,927| 4,775 3, 238
Average__.__...__|......| 3,112| 7,756 8, 024] 5,734|.__.__ 5, 550|10, 402| 7, 285 6,369|____._ 4,214 8,791| 5,762 5,416
Over-all average_ - |_.___.| -2 . ___[..__.. 5,284) oo | ' _} ____________ 6,369 - | |eoeo|emes 5, 416
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TaBLE

sun-dried and mackme-drze(l Siber of 2 varieties of abaca grown in Guatemala

8.—Abrasion resistance in number of revolutions to failure with the SS twist for different positions in the plant of

Sun dried Machine dried Average
w 4] 24 w w 5] L 2} w0 T Q . w o
. = =1 = = = 2 = = = o = =
Variety and position of b 2. - - o = 2. < = @ e 2a - e @
fiber in plant ° TZE| 9 3] = 3] S= S S 3 3 = 5] 3] S
w P23 w7 g | % || B | @ g | % {23 | @ | @ g
= == PO = e e & @ = £ gt = o =
g 3@ o = G ] i 3 T G 8 3@ o = "
= = 2 24 = = = = @ = = - Z @ =
o = — i bt o — i — <. o) — - = <
Magunindanao: - !
Scetion Yoo ... 717 1, 331 812 1,736 1, 149 1, 130] 1, 268] 1,049} 1, 206} 1, 163 924} 1, 300 930} 1,471 1, 156
Section 2. ... .. dene 658 597 344 833 410 425 999 611 534 511, 672 572
Averago. | 994] 704 1,040 sa1]._ | 839 7371102 887 ... 917 720 1,072 804
Bungiolanon: ‘ ‘
Section 1. _......]. 2,903 683( 2,208 1,044| 1, 709 999 916 818 1,028 940! 1, 860 800} 1, 694] 1216/ 1, 392
Section 2. ...l . ... R 384 331 205 307} 592 327 514 464]. .. ... 534 360 360 418
Average..-._____. PR 534 l, 269 624 1,008]... ... 734 572 771 7020, .... 667) 1,027 788 905
Both varieties;: 7 ; ~
Seetion 1o, oicveenon. 1,810 1,007| 1,510 1,390| 1,429] 1,064| 1,002 934| 1,117| 1,051| 1,392 1,050 1,312 1,344 1,274
SBeetion 2.l oa Lo et 521 464 274 420]. .. .. 481 376 757 538 ... 534 436‘ 516 495
Average. ..o oL 764 987 832 924, . ... 786 655 937 794 _.___ 792 874 930 884
Over-all average. | .. oo e a e e e [ .5 | SRR NN PRI SN O 794 oo IR I RS 884
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TasLe 9. Abrasion resistance in aumber of revolutions to failure with the SZ twist for different. positions in the plant of

sun=dried and machine-dried fiber of 2 varieties of abaca grown in Guatemala
Sun dried Machine dried Average
w g s L o# E AR g % 2 |8 & g |-
Vauriety and position of = = =z s = = = = = =2 k= 2
fiber in plant, g TE g 5 2 § =2 g 8 £ g 152 8 8 £
= 2% R = 2 o 2215 = 2 G 2a | & @ g
23 ; o ] ey =9 o ] Py £e o =
s 6551 & = 7 S 1551 & T @ S | 8% | © =t @
=S |27 2412 | = | 2 |27 £ Z | = |z (2" & 2 | =
S & = = < S | A& = = < S | A 5 = <
Maguindanao: . '
SO(‘( f«m | R 6, 746] 1, 087! 1, 48812, 454} 5, 443} 6, 232 054! 2, 840| 3,010} 3, 259| 5, 104] 1,020{ 2, 164| 7, 732 4, 005
Seetion 2 L. . oaa... P 670: 2, 262 1,026 1,319 . 607 397) 1,792 932!, ... 638 1,330; 1,409 1, 126
Avernge. oo, e 878 1, 8751 6, 740] 3, 381).. . 780; 1, 6181 2, 401) 2, 095]., v n 8249} 1,747 4, 570| 2, 566
'lhln;.;ulm_mn: . EEE E :M T IE b » . 4
Seetion 1. ... 5, 7520 1,431, 1,986 8, 121] 4, 322] 2,230 694] 1, 884112, 088| 4, 226/ 2, 026| 1,062 1, 70011, 256/ 4, 011
Seetion 2. cuimmmmeaen Coef 4T3 424) 3,810 1,569 .| 1,012 571}10, 873[ 4,152|.. ... 466]  498] 7, 342 2, 769
Avernge.._._.._..| .| 952 1,205 5 966 2,046/ .| 853] 1,228]1,480| 4,189 e 764 1,009] 9, 209| 3, 390
Both vurjvi ies: R i i ' |
Seetion 1. ooinoo. 6, 249] 1,250 1, 737110, 288| 4, 883] 4, 236 824] 2, 362] 7. 549] 3, 743l 3, 565[ 1,041 1,932| 9, 494 4, 008
Section 2. ..l.. Ve 5720 1,343 2,418 1, 444} .. 809 484 6,332) 2,542 .. .. 552 914} 4, 376} 1,947
Averngeos i el 918 1, 540! 6,353 3, 164]- ... 816] 1,423] 6,940 3,142 ___ 796! 1,423] 6, 935| 2, 978
Over-allaverage.... N PR l ______ i ______ N.';,‘] (171 A I __-_-; ______ b 300 . S ARSI (RSO Upio NI 2, 978
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TasLe 10~ Flex life fin. number of revolutions to failure for different positions in. the plant of sun-dried and machine-dried

Jiber of 2 varieties of abaca grown

in the Chang

winola Valley, Panama

Sun dried Machine dried Average i
Variety and position of fiber H ] i I |
in plant : Oufer Inter- Inner | All Quter Inter- Inner All Outer Inter-. Inner All
sheaths ’2{;&:?‘(‘2 shcul,hs’ sheaths! sheaths Tﬁfl;?l‘lg sheaths] sheaths sheafihs ':ﬁg;mg sheaths) sheaths
Magnindanao: ) 1
Seetiond .. . 843 640 9751 1,351 | 1,069 686 1 1,035 | 1,396 956 663 1,005 .
Seetion 2. ... e 753 782 851 317 661 914 |- 631 ~B08 707 848 741
Seclion 3. i . U PR SRR [SURES U P PRI 847 | fece e iaman 847
AVEIREC oo 1,220 7981 711 913 | 834 865| so00| 838 1,082 832| 756 864
Thingulanon? v . : ' ‘
Seetion 1o .0 Lo iiciionns - 991 {1,210 872 | 1,024 | 2,107 798 582 1 1,162 | 1,549 | 1, 004 727 1,093
Seetion 2. o i e i G 3,071 477 1oow. - 1,774 6068 ... ... e 608 |:1, 870 477 | e am 1,174
Seclion 3_ o iva e RAUT I S, 1151 T N IR IR 542 ... ... LRGN S 738
AVErBEC ool 2,031 S44 {1,244 | 1,388 | ... 791 1,710 740 727 | 1,002
Rath varieties: ' ' k : ‘
Seetion 1ot niaan 1,216 | 1,026 756 999 11,729 934 634 | 1,099 | 1,472 980 695 1, 049
Section 2o L. i i 2, 044 615 782 1 1,147 492 661 914 689 | 1, 269 292 848 903
Seetion 8. o virom it [PEERUN N F 935 {r v ] e van] i 6094 [oocvmi|oimnmafimmm——— 792
AVOrAEC. - oo 1,630 | 820 | 769 (1,027 1,116 798| 774| 827|1,370| 786 | 772 915
Over-all average. .o oo oni]oceaciom e i L0601 fociiifom e i EST N N Aol 927
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TanLe 11.~Fler life in number of revolutions to failure for different positions in the sun-dried and machine-
dried fiber of 2 varieties of abaca grown in. Honduras ~

Sun dried ' Machine dried Average

Variety and position of
fiber in plant,

Outer shieaths
Intermediate -
sheaths
Ihnerkslmaths
Inside sheaths
) Outer sheaths
| Intermediate
sheaths
Inner sheaths
Inside sheaths
All sheaths
1 Outer sheaths
Intermediate
sheaths
Inner sheaths
Iuside sheaths

! All sheaths
All sheaths

1

Maguindanao: . ! )
Seetion 1. oioooian 98 1,455 R 2, 571
Section 2 RO : Cimew] 1,024 i 505

)
&
3
—
—
=
=}

AVOrAEC m o omin o ; 1,240/ .. i8] 1, 538

Bungulanon:
Seetion 1 R RO 521 1,455 ] 5, 894
Seetion 2 - : eeme] 1,078 . 520

Average : : el 1,2660 . 3,210

Both varie{ies: :
Section 1 335 328 1, 500 2, 1§ 4,232
Section 2 N - -1 1,053 516

Y3414 VOvdvy 40 ALIrIvad IHI JO 41(1.(11«9 v

Average : | 1,276

Over-all average.. ...
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TasLi 12 Fler life tn number of revolutions to failure for different positions in the plant of sun-dried and machine-
dried fiber of 2 varieties of abuca grown in Guatemala '

Sun dried Machine dried Average

!

¢

Quter sheaths
Intermediaie
sheaths

Varjety and position of
fiber jn plant

sheaths

Inside sheaths
All sheaths
Outer sheaths
Intermediate
Inner sheaths
Inside sheaths
Outer sheaths
Intermediate
sheaths
Iiiner sheaths
All sheaths

. All sheaths
| Inside sheaths

Maguindanao:
Seetion 1 .. ... ...
Seetion 2. .. ...

Averngen. .l on .

Bungulanon:
Seetion 1 ..

Averdge

Both varicties:
Seefion 1. ., ..
Section 2

Average. oo .e.

TUATTINOIMDY 40 “1d43d “S "0 ‘666 NILATING TVIINHIAL

Over-all average. ... .




A STUDY OF THE QUALITY OF ABACA FIBER 21

When compaving samples from the different heights in the plant
from all varieties, locations of growth, areas in cross section, and
methods of drying, the fiber properties studied—fiber strength (3-
inch and Y-inch spun bebween testing juws), resistunce to abrasion
with the 88 and the SZ twists, and flex life—all decrsased from the
base to the top of the plant (table 13). Data are shown for three
sections of sheaths from Panama and for two sections of those from
Honduras and Guatemala. The more detailed data reported in other
tables indicated that the nmaximum strength oceurved nenr the top of
the first 6-Foot section in the fiber from Panama where there were three
sections. The top section at Panama, however, was much wenker
than the other two and showed lower resistance to abrasion and »
shorter flex life. In the short plants from Honduras and Guatemla,
the maximum strength was reached within 2 or 3 feet of the base.
Only one section of the plant was studied at Costa Rica.

These results indicate that the fiber from the midregion and upper
end of the lower section of tall plants with 16 to 20 feet of usable
stalk is better tlan that from the butt and particulurly that from the
top section, wherens the best fiber in shovt plants is near the base. Fwo
out of three sections produce high-grade fiber in tull plants, whereas
orllly one or even legs may proeduce high-grade fiber in shout, stunted

ants,

P Statistical nnalysis of these data showed a difference in fiber strength
with location of growth; the samples from Honduras, however, were
tested promptly after huevesting, whereas those from Danama wore
tested nbout a vear later. The fiber is known to lose some strength with
age in storage: therefore comparison of lovation may not be valid in
thesce tests,

The data in summary table 14 indicate that the variety Bungulanon
is superior in fiber strength to that of Muguindanao, but that the fwo
varieties are very similar in resistance to abrasion and flex life. The
data in smamary fable 13 indieate that there were no consistent diffee-
ences (hat conld be attributed to method of deying.  The defailed data,
however, showed somewhat greater vurinbility in the fiber dried in the
machine drier,

Discussion

Statistieal analysis of the datn on Bber strengths indicales that
of the two varietios of abaca grown commercially in Central Amer-
iea, the fiber from Bungulanon is strenger than that from Magain-
danao (table 16). The tatrer variety usuably produces a finer fiber,
but there was little if any difference in fiber from the two varictics
in resistance to abrasion and flex life,




TanLe 13.—~Physical propertiest of fiber for different positions in abaca plasits grown in Guatemala, Honduras, Costa

e SR—

Location

R

ca, and Pandaima

Scetion 1

Section 2

Fiber strength
(1,000 pounds
per sqguard ineh)

Abrasion resist-
ance (revolutions
to failure)

Scott 41
inch 2

Seott 3
ineh

S8 twist { SZ twist

Flex life
{révolu-
tions to

failure) |

Fiber strength
(1,000 pounds
per square inch)

Abrasion resist-
ance (revolutions
to failure)

Svott ¥4
inch 2

Scoit 3

inch ?

88 twist | 8Z fwist

Flex life
{revolu-
tions to
failure)

Guatemala .
Honduras )
Costa Rien. ..
Panama. .

88. 8
04.7
67,6
74.8

1,274 |
1, 895

777
1,316

4, 008
7, 595
3, 006

927

746 |

1,937
1,051
1, 049

64. 6

495 | 1,947
3,2:8

1,277

Location

Scciion 3

rage

Fiber strength
(1,000 pounds
per square inch)

Abrasion resist-
ance (revolutions
to failure)

Scott 14

inch?

Scott 3
ineh *

S8 twist | SZ twist

Flex life
(revolu-
tions to
failure)

Fiber strength
(1,000 pounds
per square inch)

Abrasion resist-
ance (revolutions
to failure)

Scott !4
inch ?

Scott 3
inch 2

S8 twist | SZ twist

Flex life
(revolu~
tions to
failure)

Gundemala . ‘ T R
Honduras ... . .o.o0 0.0
Costa Riea_,........, ..

Panama. . ... .

P
sk e e e e e

R R A I R

73.5
81.8
59. 1
61. 4

884
1,388
717
756

2,978
5,416
3, 006

907

1 Values used are uurugcb for all sheaths dried by the different methods.

2 Scott 3 inch.and Scott 14 inch refer to the length of the breaking span.

@

FUALTAOIIOY J0 ‘ILdEd 'S "0 ‘666 NIT4TIAd TIVOINHOAL 'TF




TasLe 14.—Physical properties 1 for varieties of abaca grown in Guatemala, Honduras, Costa Rica, and Panama

Bungulanon Maguindanao Average for both varieties

Fiber ‘ . Fiber " Fiber .
Eronir Abrasion e Abrasion . Abrasion
‘5("‘1('3‘6})]' resistance Fine- st(rl(,ga(l)h resistance | Flex | Fine- st(rlcg&t)h resistance | Flex | Fing-
. (revolu- ness ' (revolu- (lifc (ncss poimds grevolu- (life (ness
tions to num- . .1 tions fo  i(rev-i(num-| 7 ions to | (rev-|(num-
failure) (ber per Mll"lll‘b failure) olu-| ber | PCR sq}u)arc failure) olu- | ber
fibers inch) tions | fibers Inch tions {fibers

in to in - to in
fail- | bun-

potnds pounds
per square

inch)

Location

3 4
inch'-'. inch?

. 3 bun- . fail- | bun-
Seott) Seatt] g | sz die) | S0t S0t 55 1 87 | ure) | diey |55 85 | 57 | ure) | dle)

ineh? | inehz | twist { twist inehz|inchz | LWist twist Lwist. | Ewist

Guatemala 9 2. 4§ 905:3,390! 615 311 76.0} 76. 2] 864 73.5 2, 978
Honduras. .o oooioclnie 0193, 411, 689.6,464.1, 357 36} 79,0 79. 21,087 & 81. 8 5,416
Costa Riea X L6163, 5] 8221, G46,1,:019;- 22 63. 6; 54, 8 731 59. 1 3, 006
Panama 69. 41 66. 619] 600j1,002{ 27} 59. 3} 58. 2| 883 ' 61. 4 907]

' Values used are averages for all sheaths dried by the different methods.
2 Seott 3 inch and Scott, s inch refer 10 the length of the breaking span.
3 Base section ounly. .
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Tamsre 15 Physical properties® for different methods of drying abaca grown in Guatemala, Honduras, Costa Rica,

Tocation

Guafemala

..............

Honduras. oo oL
Costa Rica
Panama

and Panama

Sun dried

i g b 1

B S —

Fiber strength| Abrasion re-
(1,000 pounds| sistance (rev- Flox
per square olutions to lifo
inch) failure) (revo-
R e Hutions
PN P to fail-
SL:(;“ SLI?,“ SS S?‘ ure)
ineh® Lineh 21 Lvist t\\'xsp 1
76. 61 . 74.6] 9241 3,164} . 589
82.9) 84.8| 1,398] 5, 7341 1,276
67.21 61,21  GI41 3,975} 1,148
63.0p 60.0} 775 1,168 1,027

g g, o i sk

Fiber strength:

(1,000 pounds |

POE square
ineh)

Scott.
3

inch? |

Scott,
24
inch2

78.7
83. 9
68. 0
62,2

6
80. 8
57.1
61. 3

Machine dried Average
Abrasion re- Fiber strength} Abrasion re-
sistance {rev- Flox (1,000 pounds | sistance (rev- Flex
olutions to life per square | olutjons to ife
failure) (revo- inch) failure) (revo-
e et | NTE T e ]ut}onls
to fail- ) to fail-
S8 SZ | ure) ch 16 Sﬁg"t‘ S8 SZ. | ure)
twist; | twist ineh 2| inch 2 [ twist | twist
794) 3, 142| * 656; 77.7 73.5{ 884} 2,078 - 618
1, 828 6, 369] 1,378 83.4] 8I. 8| 1,388 5 416 1, 352
0939]2,037] 858/ 67.6] - 59.1 777 3, 006]:1,051
762 657 827} 63.2] 61.4] 756 007 915

! Values used are averages for all sheaths dried by the different. methods.

#Seott 3 ineh and Scoll !¢ inch refer 1o the length of the breaking spau,
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A STUDY OF THE QUALITY OF ABACA FIBER

25

TaBLE 16.—Summary of analysis of variance of the fiber strength and

yarn strength of abace fiber from Central Americe

L} asiorisk indicates significant difference at 5-percent level and 2 asterisks indicate
significant. difference at l-pereent level
in licu ot experimental error, as test of significance]

The error of measurement was used,

Variable

loeations. - _._. _ _.
Soetions (Sy_.. .-._ _.

Vuriety [

Dyt (552707
1'}'!]]&' _———— =

DX S .- -

NV ..
1%

ShxDh . ...

vx§ Tl

ShX¥nys "7

Shx D» Vv _.
S XD x V<8

P T T R R A

[ T S T T H B T RS B |

) % {47 O -

loeations. . oo
Seetions (8Y.o ... :

Varety (Vyocmooenwo-
VX ¥

T)r}'ing [0 PR .
D XS -

DY V. e,

Sheaths (Sh)__..

% -
DX VX8 ..

B X S o e o -

Sho X Vo __ ...

Bh X VX S8._._._._

Sh W D....
S X DX S__.

Sho X T X Vo_..
Sh X DX VXS

Error.___. -
Total_._._. -

84047

il

(I R B I

Deégree of Degree of significance -«
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‘The analysis of variance using fiber strengths {1,000 pounds per
square ineh) waave somewhat different comparisons than the analysis
bused on the ﬁ"ng{'h of yarn required to break itself (table 16), The
significnnce found for location of growth, sections (height in the
plant}, and variety is the sume for fber strength and yarn strength for
all loeations combined. Differences between the two methods of ex-
pressing the data ave apparent, however, in the significance fouad be-
tween the length of fiber 1o break itseH and pounds per square inch at
individual loeations for variety, and sheaths. Variety wus significant
to the 3-percent level when the data were expressed in pounds per
squave inch at Panmuna, whereas it wus not signifieant on the basis of
length requived to break itself, Differences between sheaths showed
significance at the 1-peveent level in length of the fber to break itseH
at each lacation ; wherens they were significantly different at the 1-poe-
cent level af Panama and al the 5-percent lovel at Guatemala and
showed no sigmificance at Honduras when tensile strengths were
comparved,

The greatest differences observed in ail three properties ineasured,
fiber strength, flex life, and resistance to abrasion, were at different
heights in the plant. This was particularly true in the shovter plants
at Cuatemalu and Honduras. but differences in height in plant were
significant ut all locations (table 16}, In the fiber from Punama theve
wus little difference in propertics between the first and second sections,
but the third or top section was appreciably weaker and guve lower
resistance to both abrasion amd flex. At the other two locations, the
top or second section was much weaker thun the base section, Ag
Prnama there was a 13-pereent decrease in Aber strength between the
first and second sections of the Maguindanao plants, 42 percent be-
tween the fiest and thivd sections, and 33 percent between the second
and third sections. For the Panama Bungulanon variety, the decrease
in fiber strength up the plant was 0.5 percont between the first and
second sections, 20 percent between the first and third sections, and
about 29 percent between the second and thivd sections: In the other
locations, Guatemaln and Honduras, the decrease up the plant for
Maguindano fiber was 23 pereent and for Bungulanon fiber 26 per-
cent. ‘The nbrasion and flex data also showed inferior fiber in the top
region of the plants,

In the cross sections the streaky fiber was in general the strongest,
the inner white fiber weakest, with the outer brown fiber and the ocher
or bufl fiber just beneath the streaky sheaths intermedinte, These data
tend to confirm those of Tspine (6}, Bspino and Bsguerea (7}, and
Tivona {1/, 1.2).  Missing values made it diffieult to establish signifi-
cance between the different positions in the cross section in both the
fex and abrasion vestsinnce,

No consistent differences were appavent in the fiber properties be-
tween the sun-dried nud mawchine-dried samples. At cortain locutions
the sun-dried fiber was stronger, whereas at olhers the machine-dried
fiber was supevior.  In handling the fiber in the laboratory, the ma-
chine-dricd fiber appeared more variable, although the two conld
ravely be distinguished. Tt was observed that the surface of the hanks
of fiber dried in the muchine wus overdried, and the cores underdeied,
The overdriod purt wis possibly injured bt the rest of the hank was
probably in belter vondition than that dried in the sun so that the
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strength of the avernge muchine-dried fiber was not significantly lower
than that of the sun-dried fiber at all locations.  Hundight is known to
injure cellulose fibers to some extent.

Observations made in the drying sheds of the decorticnting plants
where the commercinl fiber was being baled indicated that the over-
dried outer regions of the hanks were absorbing the excess moisture
from the core of the hanks, thus equalizing both of them. The idenl
condition would be to have this leveling oif prior to biling, ot at least
have no miore moisture than is needed o bring all the fibers to about
10 percent moisiure when equalized. This is normaily secomplished
in Central America by seasoning or tempering the fiber by nllowing it
to stand for 24 hours before bnding, It fiber containing exvess moisture
is pressed into u bale, biological decay may set in and the fiber will heat,
enusing nppreciable losses in fiber strength and other properties. Such
damage may be detected if present in the opened commereial bales by
a tendency of the fiber to mat ov stick together. A white mycelixl
growtl or a discoloration due fo funga! spores may also be visible
ane damaged bales may have a musty odor,

Unfortunately it was impussible to run ali the fiber tests promptly
on ali the samples. Some samples were shipped by boat and were not
received for several months wfter the samples brought back by air
were tested.  Cave was taken, however, to complete ench set promptly
after i was begun so that all comparisons except that of locution of
growth should be valid, The deluy in festing the fiber from Panama
and Costa Rica inakes comprrisons with the data from Honduras and
Guatemala inadvisable,

I cotleeting the sumples only one of a kind at cach location was
taken; therefore interpretations of the data from statistical analysis
are limited.  The ervor of measurement was uged as a test of signif-
icance. A factorial analysis of the totals of the measurements of 10
breaks on each of two bundles was used to defermine the validity of
using this error term. It is indieated that an index of differences
may be obtained in this way, provided due allowances nre made,

Summany

Ramples of fiber from {wo varieties of abaca, Maguindanae and
Bungulonon, grown in Panama, Costa Rien, Honduras, and Guate-
nuatle were studied. The samples were selected fo show fber prop-
erties for (1) different heights in the plant. (2) different aveas of the
cross section, and (3) sun-dried and machive-deied fiber,

These datu indicate that the fiber strengths of Bungnlanon ave sig-
nificantly greater than those of Muguindanao wherever the two
virieties are grown,

The fiber properties vary with height in plant for both varieties,
"Tall, thrifty plants grown o deep shade show little difference in fiber
properties with height in plant up through the fivst 10 feet, but near
the top the fiber strengths. flex life, and resistance to abrasiou all de-
cline.  Short, stunted plants grown in inndequate shade show a
marked reduction in physical properties with height in plant above
the first 4 or 5 feet. In short plants the first 6-foot section, going up
frons the base, may be as much as 20 to 30 percent higher in fiber
strength, flex life, and resistance (o abrasion than the second section
or fop.
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The fiber strength is greatest in the streaky sheaths, somewhat less
in the outer brown sheaths and the ocher or cremm-colored sheaths just
beneath the streaky, and least in the white fiber near the center of the

lant.
b there were no consistent diffevences in fber properties that could
be associated with methods of drying the fiber,

Although the data showed significant diffevences in fiber properties
in location of growth, certain of the samples were tested at least &
year later than others; therefore comparison may be invalid.

A STUDY OF METHODS OF CLEANING CENTRAL AMERICAN
ABACA FIBER

By Ba, B, Berkeky, Boxa B, Brusestox, and Lyis B Hessten
GENERAL Backcrouxp

Abaca fiber is obtained from the overtapping sheaths that constitute
the false stem of the plant Muse teatilis, Since che fiber must be
stripped from the leaf tissue in which it grows, a study was made of
the fiber resniting from two methods used commercially to clean the
fiber. Most of the abaca fiber from the Philippine Islands is stiipped
by hand or by the hagotan method. The methods used in this study
are {1} the hagotan method, which produces the same type of filer
as the hand method, and (2) the raspador. or machine method used
in Central America.  The manner of cleaning the fiber, us well as
the amount of fiber extracted from the pluit, differs in the two
methods. . :

‘The leaf sheaths of abaca start about 10 to 15 inches shove the
ground and the inner sheaths extend the full length of the false trunk,
which culminates in a vosette of leaves at thetop, The dorsa) or outer
region of the semicirculav leat sheath is very rich in fiber, whereas the
rest of the sheath tends to be fleshy or porous (4). The Filipines
learned to remove the outer skinlike surface by inserting » sharp-
pointed instrmment at a langeut to the curved sheath and stripping
off the loosened portion.  The ribbonlike strip is known as a Fuxy.

I the hand method the tuxy was drawn between n knife and a
block of wood to remove the nonfibrous tissue. The tuxy was pressed
against the knife edge by the strip of wood held by a lever or weight.
Frequently a bent sapling was nsed in conjunction with u weight. The
strips, or tuxies. range from 4 to 15 or more feet in length. They
are difficult to pull across the knife. particularly a smooth-edged
knite, which is move satisfactory for the finer grades of fiber, Ser-
rated knives arve commouly used.  The conrseness of the fiber increases
with fewer sevrations per inch, since more strands ave left united into
strips or ribbons,

MATERIALS AND METHODS

The hagotun method (fig. 1) of cleaning may be considered a
modification of the hand methed. A motor-driven spindle was de-
veloped to do the mujor portion of the work in pulling the tuxies across
the knite. Tt consists of 1 cone-shaped pulley avound which the fibers
are wrapped and held taut so that they ure wound on the pulley. The
pulley is motor-driven and the speed at which it draws the fiber over




ACRTUDY oF THE QUALITY 0F AMACY FIBER 20

Pt i 100 Thrsotar: coethod ol eleaiile b 1§

P b Tedepends ot e po=ition adong the cones The Targe end will
11 te (e 1iher faster tan the <mall end, Tu preparing the plants for
he havotan waethionf thie Tead ‘-]1L"tlh‘- are trxivd s by e hand mechod.
7 the bevgocan machine i< properly awljosted anl aperated, theve
~hosde b it of tl:mmu‘v tatlwe diber. Unfortiraety the plant
delieis banle np aeain=t the unsripped portion of the tuxy ad iy
sreak saieoDihe fiherss Furthernore only o portion of the Teaf ‘-|IL"II1I
1~ tisedh s et of the iber b= Joft with the discarded muerial,
Machine decortivation ligs 2y dillfers inomany respeets fron the
Baworan tethod, For tie minehine nmethod of deeortieation, the leaf
~talk~ when looevested are vat into section= from 1o G feet 1 et h,
Thoe ek oarer <heath= ey he renoved ol disearsded i the field ar
decert eated ‘-k'!r:ll‘;ltt'l_\'. The =eetinn= are then erished belween vaflers,
anad the Hiher o~ ~evaped. voe eid o thoe, by two large revolving
whoeks of the ra-padnraehine. These wheels are similar o iy wheels
rhan fove paabilelike Tenfves anotheir onter =eefaees perpendicnlos to
Phe dineetion of the movensent of the wheell The erushed stalks are
-l't‘:llll'll aonin=t o b plate cieved 1o 1t the wheelo Tu contrast to the
. Pamotan teethend the Bibers soee held more or less =tationaey woud the
Ahe i o vers Fast




A0 TRECEINICAL BULLETIN 9490, U, <. DEPT, OF AGRICULTUNRE

Frovke 2 b Inastain of ~isaldevnet oot pican sbos i sl proelivae with
brcstiem thitel 2o gl rozht aral fiber lesving ot beft s A easpepdot s OISO
e b 2 epeeraCan woth abaon sbeatthes enrering g thee Jel amd elegned il
coaneprs unt o thae vl

The ern=hed <tadle i= held by nosy=tenn ol vope orips while one ond
1= bt cenetisuoed, The hadE-cleaned Bhor soed ern=lsd <tell thien
Nt on 1o Tew =el of o :_fl‘i||- e hold lee elennmed Hher while
thee orher ot = Deiter deeortivatsd, Same liber i~ il oot of the
vope g e adete with the other plane deind= and Jost as waste, The ©




A STUDY OF THE QUALITY OF ABACA FIBER 31

fiber is extructed from the entire cross section of the sheuth in the
machine method but only from the outer surface, or tuxy. in the hago-

® tan wethod. A yield of about 2 percent fiber on the basis of the green
weight of the stock is common for the hagotun method. whereas n vield
of 3.5 percent ok more is expected for the machine method.

Resvers or Tesrs

b view of the wide differences in yield of fiber between the hagotan
and raspador machine method of decortication, a study was made of
{1) the physical properties of the fiber from eanch method, (2} the
type of ﬁLcr produced, and (3) any injuries that might eanse wenkness,
Two varicties were compared in Panama and six in Costa Ricea.

The tensile strengths generally were slightly aveater for the Haugo-
tun-stripped fiber at both locations (tables 17 and 18).  The maelhine-
decorticated fiber from the varieties Libuton and Patian grown at
Giood Ttope. Costa Rica, was stronger than that cleaned by the hago-
tan method {Lable 18).

In varieties grown in Panama the fiber from Bungnlunew was
slightly stronger than that from Magnindanao.  No siguificant differ-
ences were found tu the strength of the fibers from the ditferent varie-
ties grown in Costa Rica exeept perhaps that of Putinn. which was
slightly stronger when ¢leaned by the numchine method thaa the other
five varteties tested. Since this variety is known to produee a rela-
tively weak fiber when grown in the Phalippine Islands, further study
should be minde before Hinal conclusions are drawn,

] Panun 17.—Physical properties of machine-decorticated and hagolun~
stripped fiber from 2 verieties of abace grown in the Changuinola Val-
fey, Panama

Fiber Resistance to ! Fineness
strength?! abrasion {revolu-  Flox lifo {nunmber
{1,800 . tions to fnilure} ‘ (revoly. Of fibers

“nricty g i
Varivty and mcthed of | pounds

cleaning ~-——j tions to | _ ™
o per . iogland-

: square ' 88 - sz | edluee) T

inch} © twist i twist [ bundte*}
Magrubndanme: |

Machine_ .. e 883 046 861 - 33
fiagotan., .. _ 395 1, 220 ‘ 676 29
AVORNge ... ._.._._..  GB.0 78 1,088 . 767 26
Hunpulanon: R S ’ —
Machineo . ... L. 6. - 619 600 1,002 - 27
Hagotan. ... .. .. _ . 78. 5 536 HuU2 713 17
Avernge L0 L. 72,4 578 GG 858 22

P 3-inch <pan botween {esting Jaws,
* 15 tnches long and welghing 825 milligrums,
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Tasie 18.—Physical properties of muchine-decorticated and hagotan-
stripped fiber from 6 varieties of abaca grown at Good Hope, Costa
Rica

T
1

© Fiber | Knot . Resistance fo !
:strength*strengthi; at;rasion {r{e\'olw Flex life
Variety and method (;imds (;;gﬂ?s; tions to failure) {revolu-| (Bbers
of cleaning P per B per Tt o tions to per
o failure) |standard
square | sguafe ’SS twist | §Z twisk bundle ?)

Fiber
fineness

inch} inch}

Maguindanao:
Machine 71. 7 531 ald
Hagotan 77.3 : 3,216 596

Avorage. _ _-_..-l 7 b 1, 884 256
Bungulanon: | '
Machine 38, L i ; } 425
Hagotan ; ). . L aid

Average . ____. _; . . b H10

Tangongon: ) ;
Machine A 2 40 362
Hapotan . 14. 2 ; 957 4 585

Average

Libuton:
Machine
Hagoian

Average

Putian:
Machine
Hagotan

Average

Sinaba:
Machine
Hagotan

Avorage . o 1, 636

Summary average:
Machine . _._____ 72 6.4 7 HS
Hagotan 5. 3 7.1 1, 758 :

16.8 I 1,164 | 1,353

! 3 inch span between testing jaws.
113 inches long and weighing 325 milligrams.

Differences between the knot strengths of fibers cleaned by the two
methods were not consisient, although on the average the hagotan-
stripped fiber was slightly but not significantly stronger than that
from the machine method of cleaning.  Among varietics no marked
differences in knot strengths were apparent except for the variety
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Tangongon, which was on the average slightly weaker than the others
tested.

The methods used to stady resistance to abrasion and flex life
showed variations in fiber properties within a given sample. These
variations ave due in part to techniques that are not refined enough
to permit the weasurement of small differences,

In general the machine-decorticated fiber was more resistant to
abrasion when looped with the S8 twist than was the hagotun-
stripped fiber (tables 17 and 18). 'The hagotan-stripped fiber on the
other hal was more resistant to abrasion when looped with the 8Z
twist (tables 17 and 18). When grown at Panama and Costa Rica,
the fiber from rhe variely Maguindanao was move resistant to abrasion
than that from Bungulanon, Of the six variefies wrown in Costa Rica,
Maguindanno showed the preatest, and Bungulanon the lowest resist-
ance to abrasion for the 8Z twist,

The machine-decerticnted fiber had a greater flex life than the hage-
tan-stripped fiber at Panuwma {table 17), wheveas the re) erse was true
in Costa Rica (tnble 18). The differences were not cousistent in Costa
Rica, since in the variety Putian the machine-decorticated fiber had
a greater flex [1fe than the hagotun-stripped.

The machine-decorticated fiber from both vavieties grown in Panmma
was finer {gave more fibers per bundle) than that stripped by the
hagotan wethod (iable 17). 1o Costa Nica certuin vavieties guve a
courser fiber {fewer fibers per bundle} for the machine method than
tor the hagotan method {tuble 18}, Reasons for this behavior nnder
the two methods of processing are not clear. however, Sinee reversals
were found m ofher properties of these sume samples, i 15 suggested
that additional data be obtained on these varicties and methods of
cleaning,

The machine method of cleaning extracts fiber from all pavts of the
leat sheath, whereas the hagotan method takes only the onter or dorsal
side, A study of the fine structure of the fiber, using an NXo-ray diffrue-
tion method, was made on the fiber from three loeations in the lenf
sheath—the dorsul, or outer side. the central pithy region, and the
inner, ot venteal side of the leat., The X-ray diffraction patterns
showed u higher degree of order of structure i the cellulose in the
fiber from the outer regions of the leaf sheath (fig. 3, 4) uged inthe tuxy
thai in the central and inner vegions (Ag. 3. & and ). which are also
meluded in the machine-cleaned fiber. The crystallites were arranged
move neatly parallel with the long axis of the {iber in the outer region
used in the tuxy, as indicated by the shovt equatoral ares in the X-ray
diffeaction pattern. with a progressively poorer orientation in the
central und inner regions of the sheath=. as indiented by the greater
lengrihy of the more prominent ares in the putierns (lig. 4}, The
shorter thie ares, the move nearly the cellulose is urranged parailel with
the fiber axisund viee versa.  If the cetlulose erystallites were arranged
parailel with the fiber uxis, the ares would be sharp spots more or less
equal in all directions.

Tt is recognized that fiber damage sustained in the decorticafion
process may affect the phiysical properties of the fiber. ‘The abaca fiber
as known in commerce is a strand of many individoaal fber cells. The
Individual fiber cells are sbout 7 millinwters long and 15 to 20 microns
indioueter. whereas the strand may be Lo 15 Teet long and 0.5 milh-
meter or more in width, ‘The properties of (he conunercial fiber are
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Fraony o3 seetivn of the overlipping sheath of she falge stem of the abaca
plang: ¢, Dursal, or outer region ol sheach b, centiad veglon [ ¢, inney or ventral
région.

FitURE 4. —X-ray diffraction patterng of 0 4. Fibees from the dovsitly or outer
vegion of <Boalh txoe fgure 35 oo boad e B, the eeateal reglon; and €, the
funer o ventridl reglon,  The generad claviiy g slepness of Tines or arees
filieseee the degree of order, wmed she length of the mwre prominent sres in-
dbeates the orivntation of the cellulose B regaed o the Gher axis,
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failures such as wre eommonly found in wood after failure under
compression {£). For the mnost |!):| rt, the individual cells were not rup-
tured, but in many instances the strand was so mutilated that the
imdividual fiber ce]?s were to n large extent separated (fig. 6). Usunlly
these injuries were confined to a region within 1 foot of the ends of
the fibers, but occusionally they could be found throughout its length.
Test specimens taken near the ends of the G-foot sections in the regions
where the injuries were pronounced were about half as strong as
bundles taken in the midsection, where few, if any, injuries could
be found.

In addition to a loss in strength, these injuries may also cause
difficulty in spinning. ‘The fiber tends to bend or buckle more readily
at the point of injury, which results in tangling and matting. Where
the injuries ave confined to the ends of the fiber, they cau be trimmed
off, Lut where they occur some distunce from the ends, the quality of
the fiber may be permanently reduced. Furthermore, any trimming
causes both a loss in fiber and an increased cost of production,

Fiotvie 6—Iiber injuries more highly magnitied, showing sepaeation of individunl
Hoer eells,

Discuessioy

The methods used in obtaining the fiber data veported herve, partieu-
lacly the resistance to abrasion and the flex life, are still in the process
of development.  They arve, however, the best available. These
methods were fiest described by Schiefer (£0) and modified by
Berkley.® The Iatter showed that the fiber strength, resistance to
abrasion, and flex life decrensed with height in abaca plant and varied
from sheath to sheuth in the cross section.  Variety and location of
crowth produced fber of ditferent physical properties.

The hagotan method was developed o o high degree of perfection
in the Philippines and later introduced ou un éxperimental basis in
Ceateal America, prior to the use of the raspidor-type machine,  The
hngotan-stripped fiber reported on here niay not be of the same high
quality as that from the Philippines because of a lack of experienced
workers in Central America.  The machine-decorticnted fiber was
Hiner, rave greater resistunce Lo abrasion with 58 twist (along the

F¥ee secetion in thig bulletin on The Quality of Central Amierican Abaen Fibier
as Aflectml by Yarlety, Location of Growth, Posifion in Plant, nmd Mieclid ot
Lrexing, g 4 and al=o section on Improved Testing Machines for Stwlying
Uorthrge nnd Gther Long Vegetable Fibovs, p. 38,
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fiber), and greater flex life; whereas the hagotan tiber was conrser
and stronger, pave greater resistunce to abrasion with SZ twist (across
the fiber). and hud greater knot strength.  The greater flex life of the
machine-decorticated fiber muy be due to (he finer texture,

Since the abrasion method used is not entirely free of flex the greater
life of the machine-cleaned fiber with the 88 twist may nlso be asso-
cinted with fineness. These fibers also pack more closely aid give a
smoother surface tess subject to abrusion. The greater strength of
the hagotan-stripped fiber can be atiributed to its superior structure
and freedom from injuries. The sume propertics may account for its
greater resistance to abrusion (8Z twist). but coarseness may be a
factor.

Natural cellulose fibers have a spiral structure in the cellulose
strands, or fibrils, and Tie in w spiral avound the liber as shown by the
Ny diffraction patiern. "The steeper the piteh of the spivai, the
stronger the fiber.  Abaca fibers ave in general stronger and have a
move parallel structiure than most hard tibers used for cordage. Sim-
itinrly the fibers from the region of the sheath used in the tuxy and
in the hugotan wethod have n better structitre and are stronger (han
those from the other regions of the leaf sheath. The machiuc-cleaned
liber comes from all purts of the sheath, and would be expected to be
somewhat lower in strength than the morve selective hagotan-stripped
tiber,

The raspador-type decorticating machines used in Cenfral Amerien
dinmage the fiber to some extent,  Some of these machines injured
the fiber more than others. Injuries consist of crushed fiber strunds
where the individual cells are separated. Where the damage wus
provounced. the fiber strength was reduced.  Tndications ave that in
general few injuries should ocenr in properly adjusted machines.
The injuries ave usually confined to the ends of the fibers and prob-
ably catse more dilliculty in processing than they do in the veduction
an strength of the nished product.

These duta indicate that although the Jdifferences in fiber structure
in the varipus regions of the leat sheath and the damage sustained
i cwrefully adjusted decorticaring machines may reduce the quality
of the muchine-decortiented fiber to some extent, the fiber is stiil
ol a high grade. They also imdieate that the greater vields and ceon-
omy of man hours in harvesting and eleaning the fiber by the machine .
method cun be jusiified.

SvmMany

‘Two varieties of abaca fiber from Panama and six varieties from
Costa Rien were given speeial sampling consideration and elenned
by two different methods on hagotan and raspader uachines,

Fineness, strengrh, ubrasion by 83 (along the fiber) and 832 (across
the iber), flex life, and knot strengths were determined.

Fiber strneture was determined by Noray method,

Machine damage to fiber was evaluated.

In general the easpador-decorticated fiber was finer and showed
greater resistanee to abrasion (88 Lwist) and greater fex life. _

The hagaran-stripped Bher was conrser and stronger and =howed
a greater resistance o abrasion (82 twist) and o grester kot
strength,
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The fiber-structure texture and lack of injuries can account for the
greater strength of the hagotan-stripped fiber. _

The greater yields by the machine method and economy of laber
in harvesting justify the small reduction in quality of the machine-
cleaned fiber.

IMPROVED TESTING MACHINES FOR STUDYING CORDAGE
AND OTHER LONG VEGETABLE FIBERS

By Eau E. Berxley and Lvee E. Besster®
InTHODUCTION '

The cordage industry until recently had little cause for concern over
the quality of the fiber used. Before the last war the Philippine
Islands furnished the United States enough good quality abacn fiber
for our needs for marine cordage and to u {arge extent for rope, twine,
and other domestie produvts us well. During the war and even more
in the cordage-hungry postwar period the quality of the abaca fiber
received from the Philippine Islands declined and the supply became
inadequate. As u substitute the cordage industry used sisul for ubaca
in certain types of cordage. The possibility of even lower supplies
makes it necessury that we knew more about the quality of the fiber
used so that one fiber may be better substituted for another.

Studies of the properties of cordage fibers huve been, until recently,
confined largely to physical strength of fiber. These data were not too
well defined ot correlated with use value. The National Bureau of
Stundards developed methods and instruments for abrasion and flex-
ure tests for both soft and hard fibers that were considered of value
in the war emergency. The general principle of the machines built
by Schiefer (10) has been maintained in machines used in obtaining
the data reported here, Improvements have been made, however, in
the working parts, and automatic switches were installed to cut the
muchines off when a yarn failed.

The meodified muchines have been used in routine testing in a study
of varieties and of effects on fiber properties of environmental condi-
tions during growth.” More specifically the machines have been used
to obtain plesi(-ul dakn on how various hard and soft fibers react to
long periods of storage and how they vary with processing methods,
such as retting, degumming, and cleaning. They also have been used
to study the time of harvest or optimum age for the best fiber quality
and methods of sampling.

Prepuration of the samples for testing in this study was very similar
to that described by Schiefer {(70). After caveful sampling. the fibers
were ent into Li-inch lengths and weighed into bundles of 325 willi-
grams each, A twist of one turn per inch fo form a yarn was given
each bund)e prior to mounting in an especially designed rack where the

frrhe puthors wish pratefuily te acknewledge the mechanlenl assistance and
sultdance in making the changes amxl Liproveitents in achine desizm by the
instrmuent shop, under the divection of 3. . Mnllins, in the Division of Soil
Manngement atid brrimtion amd (the Division of Feetilizer and Agelcultarnl Lime,

* Qpe soptton Ut this hubletin on The ity of Cenired Mmeriean Ahaca Fiber
ns Afferted by Variety, lLoeation of Growth, Position i Plant, aal Method of
{irving, po 4.
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bundles were held in position to be glued te puper strips. For mount-
ing on the abrasion machine, a distunce of 6 inches between the paper
grips was necessary to give the correct length of yarn; whereas for
flex life 8 inches was vequired. The crnde yarns are spaced ubout
1 inch apart on the strips of paper. Adfter gluing the fiber bundles to
the paper strips, the puper is cut between each bundle, leaving & small
tab glued to each end of the test specimens, and the tab is punched
{(fig. ) for mounting on the testing machines, A wiore delniled dis-
cussion of the mothods of preparation and mounting of samples is
given by Schiefer (/6).

In order that the fiber-strength data might be reported in terms of
tensile strength un instrument was developed to measure the cross-
sectional arens of the yarns or fiber bundles. The cross-sectional avens
were mensured by the instrument shown in figure 8. A slot () 0.04
of an inch in widlh wns fitted with & plunger (5) with which {he tibers
were packed Lo a given density. The density was determined by a
spring {¢), which forced the plunger into the slot, The plunger could
be lifted out of the slot for londing by a foot pedul (), thus permit-
ting the use of both hauds in handling the fiber. The height of the
fiber bundle in the slot was reeorded by meaus of an Ames dial ® {¢),
which was placed on a lever (£}, The distanee from the fulerum (g)
to the dind {e} was twice that Lo the plunger (&).

The area of the eross seetion of the bundle. in squrre inches, was
obtained by muliiplying the width, 0.04 of an inch, by the height
as readd on the Ames dind,  For convenience of operation, the instru-
ment was designed so that the cross-sectional area could be quickly
obtained by ndding the heights of the bundle us read from the dial at
each end of the test speeimen, just outside the paper grips. This was
madie possible by maing the width of the groove a factor of 4 and the
levers from fulerum to dial and Yulerum to sample a ratio of 2 to 1,
respectively,  The beight of the bundle at each end as read from the
dinl was mu'ltiﬁjlied by 2 in the lever system. When added together
they were equa! to the height times the breadih of the yarn, sinee the
other dimension was 0.04 of wninch. In this way the culeunlntions were
greatly stinplified.

A momeatary lag in reading this instrument is due to the slow com-
pression of the fiber; care is theve fore nevessary in making the dimneter
mieasurements. The best vesults are obtained by letting one individual
wike wll the diameter measurements so that the personal element is
climinated.

ABRASION

Abrasion may be defined as 2 repeated stress action on the surface
of the test specimen,  Hamburger (8) listed the following as the more
desirable properties of materind subject to repeated stress:

1. Low moduius of elasticity.

2, Large immediate elastic deflection,

3. High ratio of primary {o secondary creep.
4, High mwgnitude of primary ereep.

5. ligh rate of primary creep,

i 0L Amwes Company, Waoltham, Miss,  Menifon of brand names should not
he ronsteae! a8 a0 endorsement by the Degartient of Ageienlture of the prodact,
Nu diseriminntion is {ntemded and no preference enn be exiressed o iplied,
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Frovns S~—Tostroment Per mensuring the eposs-sectiond aren of parng nsed in
ehinkuing fiber data,
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To vesist destruction, the specimen must be capable of absorbing
energy impuarted to it upon stress application and of veleasing this
energy upon removal of the stress without the oceurrvence of failure,
Fiber on fiber abrasion subject to two different degrees of stress as
macde use of by the 88 twist (along the fiber) and the SZ twist (across
the fiber} appears to have ndvantages for testing cordage fibers.

Abrasion tests were obtained on 4 modified Schiefer machine, figures
9 and 10, The specimens of hand-made yarns were mounted on mov-
able bars (¢ and 8) by means of two pins {¢). As one bar {a) moved
down the other (&) moved up, and vice versa. A five pound weight
{c} was suspended from the other end of ench yarn by u similar paiv
of pins en u flat metal strap (e}, which wus connected to the weight by
a wire cable (/). The metal strap was held in position by a guide (¢)

Froune 10.~—Upper Lalf of abrasion machine showing eceentric mechanism and
fiber moeputing,

activated by the moevement of the strap aond supported by ball bear-
ings (4} teavoid changes of load due to friction. The friction bear-
ings that guided these straps in the Schiefer machine were veplaced in
this model by ball bearings. The cables attached to the weights were
nlso guided by pulleys (£} mounted on ball bearings (7). The pitch
to the mounting plates (e) was made by incrensing the diameter of
the bottom roller guide (7), which gives a piteh inclined 414° to the
vertical. A metul steip (%) was placed on each side of the top rod to
eateh the mounting plate after the fiber bundle or yarn breaks. Below
the weights a hinged platferm {7) is conneeted to a microswiteh {m),
which is in turn connected to a mereury relay in the hox (») of figure
10, When a fiber bundle breaks the weight hits the platforin. closing
the civeuit and shutting off the machine. "T'his refinement makes it
possible to have the machine running when not attended. I'he number
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of revolutions is recorded by the counter? (o) attuched to the movable
har that activates the specimen, The machine is run until one of the
two hundles of each pair fails. When one puir is eliminated the
number of revelutions is recorded and the machine started again,
This is repeated until al} sumples fail. New ones may be added as the
others fuil, thus keeping the machine loaded at all times,

FLEXURE

Flexibility may be considered the ability of a fiber to withstand ve-
peated bending or bowing without rupture. Tf the fiber is pliable the
flex Tife will be high, and, conversely, if the fiber is stiff it will be low.
Shape and texture as well us the internal streneture of the fiber appear
to be important characteristies in flexibility.

The flexing machine was modified by adding a nunsber of improve-
ments. The principles and general form of the Schiefer machine {/0)
were retained and the modification consisted principatly in refine-
ments of action. A front view is shown in figure 11 and a side view
in figure 12. The thickness of the stationary bar («) was increased
from one-quarter inch to 1 ineh.  The pulleys (3) on which the yarns
arve flexed (see figure 13 for detail) were each mounted on a shaft
extending through the bar, The shaft was mounted on two sealed
ball bearings, one on each side of the bay.,  This construction reduced
the angular torfion and gave less friction in the snmples.  The lower
bir was also enlarged to give stability and to support microswitches
(fig. 18) for each specimen. The specimen, or yarn, was mounted
on two sets of hooks {e) as in the Schiefer machine. When the yarn
breaks, the weight ({) falls and trips the microswitch, stopping the
machine. The weight (f)} travels up and down along guides (g),
which mnst be kept nlined and lubricated with graphite. Friction on
the guides will increase the load on the yarn wnd eause a differential
result between positions on the machine.

The ndded weight of the parts made it necessary to connterbalence
the machine to protect the motor and cut down vibrafion. A counter-
balunce weight (A}, connected to o bar (¢) by means of a chain (7),
equalizes the load on the motor. The chain is run on two pulleys
mounted on ball bearings and covered by the housing {j).

As in the abrasion machine the number of revolutions is recorded
hy a counter?® (£).  The microswitches activate a relay in the box (#)
maounted on the table.

Both the nbrasion and flex mnachines ave mounted on casters and
powered by a 110-volt electric circuit. They ave simple to operate
and can be turned on and allewed to run overnight or when the opera-
tors ave busy at other work.

The flex machine as designed gives the best results on hard fibers
such as abacu, sisal, and henequen and mnay not be entively satistactory
for soft Abers such as flax zm(\ hemyp.

In preparing the samples for mounting on the abrasion and flex
machines it s necessury to punch two holes in the paper tabs glued
to the ends. This may be done rapidly and easily, without changing

" Urotmetimeter,  Durant Mantufacluring Co., Milwaukee, Wis,  See tootnats 8,
i 34
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Fraees tl—EFronr view of liexing minchine,
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Fioree 12—Side vigw of Hexing nmohine,
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Faa ik 18 —Sectiva of #exing meelsiai=a, showine palievs, weights, and micro-
- Lr] by [- L

awiteh,
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the twist in the varn, with the special punch developed for this pur-
pose (fig. 7). ‘The tabs ean be punched and cut to the appropriate
length simultaneously or can be punched after being glued to the
specimen.  The puuch is mounted on either the abrasion- or the flex-
machine stand so that it is always available. It the precut tabs nre
used, it is necessary to use an espeemll_\' designed rack with pins fo
hold the tabs in pluce while glueing them to the speeimen.

Test Data

Examples of the resistunce to abrasion and of flex life of a number
of cordage fibers arve given in table 19, These data wore obtained on
modified] Bureau of Standurds abrasion and flex machines as described
in this paper. The three hard fbers, abaca. sisal, and sansevieria,
and the so-ealled soft liber, kenaf, were miachine decorticnted from
egreen plants; the fiax was waler retted; and the ramie decorticated
reen. dried, d!l{i then chemically dolrummed

‘Fhe hard hbm‘-, show variations in abrsion from 720 te 63,892 and
flex life from 1,271 to 5.997 revelutions before failure.  The sott fibers
show about the same variation in flex life, but the nuuber of revoln-
tions, 116 fo 24634, required for failure were moeh less in the case of
abrasion.  The flax and ramie samples were finer than the sansevieria,
which in turn was fner than the abaea and sisal.  Abrasion and
fiexure data on these fibers of varyiug texture give added information
for & better understanding of their use value,

Tavie 19 —LResistanee to abrasion and flex life of various cordage fibers
tested on modified machines

Abrasion resistanee

i {revaiutions to Flex life

Classifiention and variely Samples ! failurc) i {t'i'::::;ﬂ;‘(;
L] Ll

fuilire)

S8 twist 8% {wist

Number \
Haurd (lenf):
Aben oo 8 723 728 1, 271
T 10~ 1,31 i, 472 1, 78%
MINEOVIOFI & e e mmm . LIV 2, 782 i3, /42 a5, u?
Soft {haast):
Kennl o o o aa. 8 251 2, 254 1367
Flax. . .... . ...« o - . .o 20 -1 2, 34 a4, 624
Rawie ... . - .- o . . ..o [ (RIH e £, 322

1t was found in these studies that each methad and instroment ninst
be refined fo the point where differences in fibers of the sume general
propertios can be detected. Tt was alse necessary to make the methods
flexible enough so that usable data frem widely different types ot
fiber could be obtained. The hard leaf fibers cannot be bent sharply
without injury. wheveas the soft bast fibers such as flax fiil nore
from abrasion of Aber on filer than from flexing in the apparatus
used here. .\ soft, silky fiber that witl bend sharply does not receive




A STUDY OF THE QUALITY OF ABACA FIBER 49

an adequate test in flex life but may be accurately evaluated in
abrasion, whereas o stiff abaca fber can be measured on the flex ma-
chine but is not adequately tested in abinsion. The abrasion tests are
not free of flex, since the bundles of yarns bend a little where they
contact each other. The low abrasion-test values for stiif fibers are
therefore a poor index of the true abrasion resistance of the fiber.

The improvements made in these machines obviously inerease {heiv
usefulness, but the limitation for measuring abeasion and flex life
on w1l natural fbers is appavent. .\ better method of measuring
flexibility of soft fibers and improved methods of measuring abeasion
resistance of hard fibers are needed.

Discussion axp Coxcuusions

Research to improve existing methods and a search for new and
better methods are constant aims of the fiber technologists. A study
of fiber properties is necessary in order to determine the use value of
the fiber. A progeunm is in progress to evaluate differences in fbrous
raw material, In order to insire the best possible eharncterization of
the fiber. the wethods must be flexible enough to meet the needs for
studying n lurge variety of natural fibers.

For better understanding und interpretation of tests on the abrasion
and flexure machines, some vesults on different fypes of fibers are
shown in Tuble 19. The abrasion rvesistance and ilex life of o fiber
are usually not a function of filer strength but depend Largely on
the type of fiber. on its shape, and on its texture (fineness), which
is In curn partly influenced by the kind of processing. For example. the
hard fiber sansevieria has wreater flex life thun coarser abaca and
sisal fibers, Likewise, among the soft bast libers fineness is greatest
in ramie and least in kenaf. ‘T'he flex Tite follows in the same general
order.  Abrasion with the 8Z twist {nevoss (he fiber) for the hard
fibers is correlated with fineness. For the soft fibers. the fiber having
the largesi nmount of encrusting materials gave the longest 87
abrusion,  Chemieal degumming, with its tenddeney to degrade the
fber and free the finer fibers, makes the ramie much less resistant to
87 abrasion. Abrasion with 88 twist (along the liber) gives a greater
abvading surface and, consequently. considerably more tension on
the fiber bundle,

For the soft fibers, thevefore, the pretreatment of the fiber plays
an important part in the extent to which they withstand physteal treat-
meat,  Ramie, although it is one of the strongest iibers of the group.
cloes not stand up too well under the 88 twist. because when fhe ex-
cecdingly fine fiber begins to break, sreater friction is developed,
which soon ruptures the fiber strands. Kenaf, a green-processed fiber.
high in encrustments and brittle and weak. does not stand up well
when abraded with an S8 twist.  Of the soft fibers, flax withstood
the abrasion tests best, lurgely because it was water-retted. a Process
which leaves it flexible and soft with very little damage to the fiber.
TFor the hard fibers, there was betier abrasion resistance in the finer
iber. Coarse fiber such as abaca and sisal are not subject to stress
differences. as obtained by changing from SZ to the XS twist, to the
same extent ax the fner fibers. which break up more readily when
greater stress is applicd. No apparent corvelation was found bet ween
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strength and vesistance {o ubrasion und flex life. In muachine decorti-
cation, as used on hard fiber, considernble damage may rvesult from
improper adjustment of the machines. These are factors that are
hard to evaluate in a study of this kind.

SUMMARY

A method and an instrument for measuring the cross-sectional area
of bundles of fibers were developed.

The abragion machine described by Schiefer was modified and a
switch was added to cut the machine off when a bundle failed.

The Hexure machine described by Schietier was also wodified and
microswitches were installed to cut the machine off when a bundle
fuiled.

A punch was developed to prepare the test specimens for mounting
on the testing machines.

Data from six samples of fiber, three of hurd Aber and three of soft
fiber, obtained on the improved instruments, ave veported.

ABACA FIBER VROM CENTRAL AMERICA AND THE
PHILLIPPINE ISLANDS

By BEan. B Brrweey aod LyvLe B, Hessoer

CexeralL Bacxenouvso

Prior to the lust war essentianlly all of the abaca fiber of commerce
(Manila hemip) was produced in the Philippine lslands. The wav
made conmercial nlantings necessary in four Central American coun-
tries—Panamn, Costa Ricx, Honduras, and Guatemala (3). The
seaveity and high price of abaea fiber and the question of ownership
of land immediately after the war resulted in over harvesting of
some Philippine plantings (7). Diversification of agriculture in the
Philippine Lslands may reduce the acreage of fiber plants still further,
particularly in the Davao area where high-quality fiber was produced
th Liorge guantities before the war,  Since lubor costs were greater in
Central America than in the Philippines, new methods of culture,
hatrvesting, decorfication, and drying the fiber were developed (2, 9).1
For example. in Central Amerien the so-called false nbacu stems were
ent into -k to G-foot sections, and the decorticating machines extracted
fiber from all portions of the leaf sheaths rather than from the dorsal
side only (the porfion removed in luxying) ns is the practice in the
Philippine Tslands, The raspador-type decortienting machines used
in Central Ameriea extracted a higher percentaye of fiber from the
plant than is customary by the hand methad used in the Philippines,

Cenlral American fiber production is a new industry and presents
some difficult problems, particularly when cowmparison of the fiber
with that from the Philippines is desirable,

M G also the Beliowing sections of this bulletin:

The Quality of Centeal Moeriean Abaea Fiber as Affecfed hy Yariety, Toca-
tinn of Girovth, Posivion in Do, amd Method of Drexiog, p, -

Astudy of Methods of Cleaning Ceateal American Abaea Fiber, p, 28
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Suleeby {3} suggested a method of gruding Central American fiber
that takes info consideration color and degree of eleanliness. His
grudes were as follows;

L. Excellent white to cremm-coloved or ochre fiber, brushed. Excel-
lent white to cream-colored or ocher fiber, unbrushed.

2, Streaky fiber, brushed. Steeaky fiber, unbrushed.

3. Brown or highly colored fiber, brushed. Brown or highly eolored
fiber, unbrushed.

The unbrushed fiber was that decorticated and dried without further
treatment, whereas the brushed fiber received n burnishing treatnient
after passing through the dryer. Later, the machine-decortiented fiber
in Central America was separated into four grades. This grading
hus proved to be move practical than that used in marketing the hand:
stripped Philippine fiber,

More recently the Oftice of Production of the Reconstruction Finance
Corporation hag established new standards for grading Central Amer-
i abaen, .

The five principal grades {Revision No. 2, Dec. 17, 1948) are as
follows:

1. Superior: Color, very light ivery to dall white; lengtl, usanily novmal;
vitnning, gond,

2 lenr: Color, dull white to ivery nod lHghi ocher, semelimes with a vory
light zreen or yellow Hnge: Jengih, usunlly norsaal ;) edeaniog, good,

2, Gowsd: Colog, Neht ocber Lo ivery, semetimes with o very light gréen ov
yelow riture: lesgih, usaally novmal ; edeaning, wmoud,

o Strenky : Color, mixed Jizht soher andfor Hyght preen, dudl purple, or red;
tesserth, shoet to normald; elenning, gomd.

. Brown: Celor, mrixed dingy to light and davk brown ov red ; lengih, short;
rleaning, fair,

The color of the decortivaled sbaca depends largely on the loca-
tion of the sheath from which the fiber is extracted and ranges from
dark brown in the ouier sheaths to white in the innermost sheaths.

The streaky and ocher fibers were found ® on the average to be
strongest. the hrown and creani-colored fibers intermediate, wnd the
white fiber near the center of the plant the weakest. The fber
strength increased upward from the base of the plant for a short
distance und then decrensed towards the fop.  In short, stunted plants
there was very little of the strong fiber. but in the tall, well-developed
plants there wus a prepondermnice of strong fiber.  Little or no differ-
ence wis foiund between the fiber dried by thie machine method and
that dried in the sun.

In a ostwdy of methods of cleaning ™ the hagotan-stripped fiber
wis stranger Lhan the mschine-decortieated fiber, The differetives were
atfributed (u) to differences in fine siructure of the fiber as shown
by X-rays and (L) to injuries to the fiber by the raspador-type ma-
chine, Tn general the strengih of the machine-produced fiber was
somewhat tower than that produced from similar plants by the hago-
tan methad.  The yield of Aber from the machine method was from

¥ Qoo xeetion in this bnilesin on The Quulity of Condral American Abnea Fiber
as Affeetedd by Variety, Livation of Growith, Poestlion in Plant, nnd Method of
Tayving, po 4,

F Bee section In this hallelin on A Study of Metheols of Cleaning Central Ameri-
ean Ahaean Bibey, po 328,
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ode-third more te approximaiely twice us much as that obtained from
the hagotan method.

The studies reported here were conducted in order to compare the
physical properties of the Central Ameriean abaea with those ob-
tained fromi the Philippine fiber. Samples were fuken from Philip-

ine fiber received before and since the war and from Central Amer-
tean fiber during and immediately after the war.  The samples from
war-time production were tuken before the grading system was in-
angurated. The Central American abaca fiber was graded as to color
and cleanliness according to Saleeby’s method (9.

MaTeEniaLs Anp METHODS

Abaea is one of the strongest fibers known in commerce, Like all
natural fibers, it varies in strength and other properties with origin,
processing trentment. and age after harvest. Tt was not feasible fo
obtain samples from Central Amerien and the Philippines that were
grown and cleaned in the same way nor was if possible to know the
dute of harvest of all the sumples. The Philippine fiber samples were
furnished by the Boston Naval Shipyard, Boston, Mass,, along with
sample 11F from Central Ameriea,  They are listed by girade and
some of them may be identified by loeation of growth. The Central
American samples were obtained by the senior author at the plantations
{2) with the cooperation of the Reconstruction Finance Corporntion
and the Tnited Froit Company,

The methods used in obtaining the data have been described else-
where {/0)."* The vesults given here represent averages of 10 or
more observations for each test. Approximately 40 individual tests
were made on most of the somples,

Knot strengths and fineness were not determined for the samples
obtained from prewar stocks,

ResviTs

On the average. prewar Philippine abaca fiber was found to be about
16 percent stronger than the Central American fiber produced during
Warld War 1T (fuble 20), Individual samples of the Central Admer-
ieun fiber from Panuma amd Costa Rien were stronger, however,
{hnn the sample of grade 1 Philippine fiber from the prewar produe-
tion. ‘The different samples within the sume grade varied appre-
cinbly in physical properties: consequently the vilues given in this
paper should be considered for the particular sample tested rather
than as representative of the grade or type of fiber.

The resistance to abrasion was greater for the SZ twist (accoss
the fiber). than for the 88 twist (nlong the fiber). for both types of
fiber. The values obtained in the abrasion tesis varied widely from
sumple to sample in each lot. The same was true for the flex life.
but there was a tread for the samples with fine fiber to have a greater
flex life than those with course fiber

Samples collected from postwar production both in the Philippines
and Central Amerien vavied widely in strength and other properties.

* Rpp alze seetion in this hulletin on Gaproved Testing Machines for Study-
Tsg Cordnge aod Other Long Vegetnbile Fibers, p. 38,
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but in general the Philippine fiber was superior to the Centrul Amer-
icax, %mnples from the various grades of brushed and unbrushed
fiber produced in Panama since the war (tables 21 and 22} show
stvonger fiber than the postwar Philippine sumples (tuble 23). Some
of the Central American samples were lower in sirength, however,
than the better snmples of postwar Philippine fiber.

TanLe 20.—Fiber strength, resistance to abrasion and flex life of 5
samples of Central American and 3 grades of Philippine abaca

Jiber !

t
r + N
b e Abrasion resist-
s:rl(:i:gt.h anee {revolu- Flex
Spmple : (pounds | tions to failure)| life
ninnher Pluce of growth . Grade por o {revolu-
f square ' oo , |tona to
i Foneh) 88 52 | tuilure)
| i olwist | twist
e ; H
A eewn Panamao oL e am——— 100, 663 | 4, 010 12, 631 852
gk, . 0 Guatemala. o ___ . o ____ 86,732 L 1,380 | 2,156 | 1,041
abk. .. ... : C(‘,l}s[tu. j[{icn {(Good _.. ... 00,388 7 722 ) 1,798 535
Hope). , i
13 CHenduraso oo oL .20 72,803 5 1,374 | 4, 412 312
Vik . _ L.l Central Amerien____ P Avernge B0, 40t 465 | ___ 745
10K, mn D Philippines..ooowa0 FuoLo 103,455 T 16 © 2, 576 597
Sk, o.o.. : Philippines. oo SleoooL. 02,500 ) 2,421 2,670 623
OF_ o Philippines . oo o2 Jaoo o0 LHL 541 1 1,007 L, 890 864

U Central American samples produced during World War 11, those from the
Philippines before the war,

Tasue 21.—Fiber strength, resistance to abrasion, and flex life of 3
grades of machine-decorticeted abace fiber from the Chenguinola
Valley, Paname, {940 crop

Resistance to Fine-
Fiber Tnot [ sheasion (rev- S Hess

strengthl strongth!  olutions te };il;”‘ (num-

(1,000 | (1,000 ¢  failure) . vo. | berof

Fibor grades puunds | pounds 11 tc fibera
pur per { R lléms per

S(UATC | S(uare o . : stand-
ineh} ingh} ! 51 8% failure) ard

bundle )

i {wist i twist

First closs brushed, exeel- i

lent grade_._________._. 109. 3 19.0 . 536 ; 1, 806 719 20
Iirst elass unbrushed, ex- .
~vellenb grade_ . _._ 01, 6 170 . 1,270, 1,104+ 707 20
Brushed, streaky grade. . 7L 6 21,7 3 1,446 - 478 51,297 26
Unbrushed, streaky gride. 39. 6 15. 8§ ‘ 545 , I, 263 763 23
Briushed, brown grade . G7. 8 16.317 300 357 469 23
U'nbrushed, brown gende. .. G4, 5 20,0 1, 504 i 225 ‘ 1, 052 26

115 inches long and weighing 325 millizrams,
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TaBLe 22—Fiber sirength, resistance to abrasion, and flex life of 8
prades of hagotan-siripped abuca fiber from the Changuinola Valley,
Panama, 1946 crop ®

Resis‘mncc to Fines
Fiber | Knot | nbrasion (rev- Fle ness

strength |strength | olutions to ”‘."‘ (hum-

(1,000 | (1,000 failure) (r‘ vo | ber of
Fiber grades pounds | pounds ™ Ei ons | fibers
. per per to per

quare | suare 38 % |faiture) stand-

inch} ineh) twist | bwist bu f;éit 1

Brown 75.3 . 672 G46 983 19
Streaky 77.8 415 778 706 16
White 60. 1 6.9 884 | 1, 2 456 20

15 inehes long and weighing 325 milligrams.

Tanne 23.—Fiber strength, resistance to abrasion, and flex bfe of 9
grades of abace fiber from the Philippine Islands, postwar production

Resistance to Fine-
Yiber Knot ﬂbms_ion (rev- . 1ess
strength| strength] olutions to Tlex (num-
(1,000 | (1,000 failure) ('“? her of
Fiber grades pounds | pounds |_ — r{_\‘-‘ O- | fibers

pere per u t:((;ns per
;. square | square o] §%  |failure) stand-
ineh) inch) o " anlre ard
twist twist bundle )

Da/CRCYCG Davao 52
I T/FEA/T Tabaco N.

Albay 77
H Dn/KC/H Davao 77.
K Da/CRC/K Davao 75.
1 Duf/KC/T Davao_ .___.__| 77
82 Da/KC/S: Davao 6.
F TO/FEA/F  Tiagnon

8, Cum 81.
Ji DafrtRCHT, Davao 74.
J: MD MAG/); Davac_ __ 77.

—

332 | 1,132

765 | 1, 466
1,180 [ 784
330 | 636
120 | 493
297 | 1,071

305 | 4, 064
16, 768 | 1,118
187 876 1,076 |

[y -aeis -3 LR
1R 2] o Oy

o e -

! This fiber was presumably hand cleaned.
? 15 inches long and weighing 325 milligrams,

The Tight fiber designated “excellent grade” was strongest HINOE
the machine-cleaned samples, whereas the streaky fiber wus strongest
among the samples from Panama cleaned by the hagotan method
{tubles 21 and 22). In general the hagotan-stripped fiber from
Central America was about equal in strength to the fiber from the
Philippine Istands. The macline-cleaned sample from Panama was
above aversge strength for fiber produced in either avea and would
appear to vepresent more nearly the type of fiber harvested in the
Philippines before the wur,




A STUDY OF I'HE QUALI''Y OF ABACA FiBER 55

Generally the knot strengihs were closely related to the fiber
strengths, gut the brushed streaky grade mentioned in tuble 21 and
grades H oand 8, from Davao (tuble 23) showed greater knot strength
than expected from their fiber strengths.

The data in table 21 indiente that the finer the fiber from Panuma
{number of strands per bundle) the greater the vesistance to abrasion
with the 88 twist and the greater the flex life. Conversely, the
eourser the fiber the greater the resistince to abrasion with the 8%
twist, The Pananm fiber is much conrser in texture und shows less
rarintion in physieal properties than the Philippine fiber (tuble 23).

The Philippine fiber had a tendency to give greater resistance
to abrusion with the 88 twist in the coarser fibers, The finer fiber
guve greater resistance to nbeasion with the 8Z twist. In general,
Twwcver, the finer the Philippine fiber the greater the flex life.

Dhscussion anp CONCLUSIONS

The Aber strengths of the prewar Philippine fiber tested were on
the average greater than these of the Central American abaen fiber.
The strengths of the postwar samples from the two locations are
nearly the swme. Other studies ™  indicated that the lhagotan-
steipped fiber from similar plants was usually strouger than the
nutchine-decorticated fiber. The Philippine fber used in these tosts
was uo doubt hand-stripped fiber, particularly that from the postwar
production and should be equal to or better than the hagotan-stripped
fiber from the same type of plant.

A earlier study ™ showed that tall plants grown nnder full shade
produced stronger fiber than stunted plants from overharvested Aelds,
‘The samples of Philippine fiber harvested before the war seem to
represent the better types of growth, whereas the fiber harvested after
the war may lave been adversely affected by the overharvesting
practiced then in most areas of the Philippines, If the low values
obfained from current samples of the Philippine fiber is due to over-
harvesting, the Central Ameriewst fiber, although clenned by the
ragpador wmachine, may, even under preseat harvesting conditions be
essenlindly equal or perhaps superior to that being received from the
Philippines.

I a supply of wiusually strong fiber is needed for speeifie purposes
1t may be obtained from Central America by segrogating the lower
sections of the plant from the top secrions.  If the best quality of
fiber is desired care must be exercised in growing the plants and
cleaning the fiber in both areas,

The brushed fiber from each grade was stronger than the anbrushed,
but no consistent relationships existed between the ether properties
and the brushing treatment.  Tn weneral. the Buer the fiber is the
greater is the flex life. and viee versa. Additional data will be
requived before relationships cun be established between the other
fiber properties.

" See seetion in this bulletin on A Study of Methods of Cleaning Centrnl
Ameovienn Abaca Fibew, p, 98,

Y Kee gection in this bulletin on The Quality of Centrnl Amerienn Abacy Fiber
as Affected by Varicty, Locative of Groweh, Posilion in Pluat, and Mothed of
Drying, p. 4.
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