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& REPORT ON THE PREPARATION AND USES OF
| RHEA TFIBRE.

1. Tus present efforts for the utilizationof the Rhea plant date from 1869.* In
- April of tﬁat year the Government of Tadia addressed a circular to the Agri.
_H%:lticultural Societies in India, with the object of eliciting from them all the
, . information in their possession with regar to the growth and preparation of the
' Rhea fibre in India. The comnfunications received from the societies, as well
" as from some gentlemen who had been Br years engaged in experiments with,
. the plant, led to the publication of the resolution of 22nd September 1869, in
which the Government of India expresses its conviction that the value of the
Rhea fibre is undoubted, that all the condtions necessary for its cultivation on a
Jarge scale are present in India, and that the only obstacle to the development of
an extensive trade in this product was he want of suitable machinery for the
separation of the fibre from the stems andbark of the plant in its green or freshly
" cut state. To encourage the invention ind production of such machinery, it Offer of

- was determined to issue grizes, one of 5,007 and one of 2,000/, for the two best prizes by the

machines, the merits to be determined at trials to be held in India, and the test %"f"‘?“‘;"‘

of success being the production of fibre worth in the English market at least el

500. per ton, at a cost of preparation not exceeding 157. per ton. On the 11th preparefibre

June 1870, the first ‘{mblic advertisement appeared announcing the competition from the

which was to be held in a year's time, aad offering one prize of 5,000, but at &< Bhe.
the same time holding out a hope that the merits of other inventions, even if not
quite successful, would be considered, and certain minor prizes awarded. Owing
to the difficulties encountered in the pmparatory arrangements for the trials,
the period at which they were to be held wis postponed, and on 26th January 1871
a second announcement appeared, fixing tie trials for April 1872 at Saharunpore,
where in the meantime a plantation of Rhea had been established under the
saperintendence of Dr. Jameson, This advertisement, like the previous one,

was extensively circulated both in Englaid and in India, and no fewer than 32

® This is the third time within this century that Riea has become the subject of official action.

In 1803, Dr. Roxburgh obtained from Bencoolen (Sumatra) a few cuttings for propagution in the
Honourable Company’s Botanical Garden at Sesbpore, He gave the plaut the name of Urtiea tenacissima,
as surpassing in strength all the other fibres he had tesed. i

In 1810, Dr. Buchanan, who in the meantime lnd ascertained the plant to be identical with the
Khonkhoora grown in the districts of Rungpore M%«a, forwarded to England three bales of
Rhea fibre grown in the Botanical Garden. wire ¥ | to the Messrs. Sharpe for examination,
and favourably reported on by them, the cord spun from it sustaining a weight of 252 lbs, against the
84 Ibs. required by H.M. Dockyard to be borne by Russian hemp of the same size. - In 1811, the
Society of Arts awarded a gold medal to Capt. Citton, Director of the East India Company, for
bringing the fibre to the notice of English manufacurers. In 1816, the Court of Directors sent out
machinery (py James Lees, for preparing flax and hanp,) to be used in the preparation of Rhen, but
AL e it failed. = The matter then dropped until about 184C when attention was again directed to it by Col
Liger Jenking, who discovered the same plant growing wildin Assam, and trangmitted a few specimens to the
| [y Agri-Horticultural Society in Culeutta. From the aittings thus obtained, plants were grown in the

It Botanical Gardens of the Society. Col. Jenkins, . Dalton, Major Hannay, Dr. Campbell of Dar-
| S  jeeling, Mr. T. F. Henley and others, have since contiibuted to the Agri-Horticultural Society a variety
! ) ¥ ey of information on the growth and preparation of this fibre in Northern India, whilst Dr. McGowan, by

s o “e ofs information and samples sent from China, enabled Dr. Falconer and afterwards Sir Wm. Hooker, to
P | e identify Rhea asthe same plant from which the 0?«; grass cloth is prepared. Several specimens
bf
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were forwarded to the Exhibition of 1851, and there stown in various stages of preparation: they attracted

considerable attention, varions experimenfs having hen made for some years by English ranufacturers

: / with the view of utilizing the fibre. In 1852 the Govemimen® of India forwarded to the Court of Directors

K . E< & consignment of the Assam fibre, which was examised and experimented wpon by Dr. Forbes Royle.
: bl i Its strength, as compured with other fibres, was again confirmed ; its average strength, as compared with -

i 1 ' i Petersburgh hemp, was in the ratio of 280 to 160, whie the wild Rhea from Assam was as high as 343

; T y _ : In 1854, the Court of Directors sent to India a meme gm on the fibre prepared by Dr. Royle, with

I ' ; P instructions to forward to England 10 tons of the raw fibre. Owing to its limited cuitivation, no more

' fod Bar s than two or three tons could be procured, but Sir Frederick Halliday, then Lieut-Gov. of Bengal,

acting on & suggestion made by Capt. Dalton, Collectsr of Luckimpore, and also by Dr. Royle, directed

the purchase during the ensuing three years of a quantity v 'Tbre up to 10 tons in each year, in order to

encoutage its cultivation. These purchases were from time to time transmitted to London and sold.

In view of the fact that the merits of the fibre were already sufficiently well known in England, and in

expectation that its further development might be sfely left to private enterprise, the experimental

consignments were subsequeatly discontinued, snd no {urther action on the part of the Grovernment was

taken until 1569,

(10705.) A
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Mr. Grei of Bdimburgh, sppeaod on he ol i T,

. Jameporcin the superintendence of Lieut.-Col. Hyds, the result being tha tomidz’
i unable to report in favour of awardn, 'iﬁh@%ﬁw& ; bﬂhs himself
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- The verdiet against the machine in India,

- of costliness of working, would hav arrived at
of the defective quality of the fibre preduced by it.
the trials, forwarded by the Govern ia

= mitted to competent authorities,

Rewons for 3. Thus the objeot aimed at by

. areal competitive trial in India. -
- are in one country and the m&fiaial
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estate near Miramas in the south of Fmnce. This suggested the g;:sibi]ity of
" supplying fresh Rhea in this co niry, md of overcoming the apparently insuper-
¥ : ﬁml 7, pointed out by Lieut.-Cel. Hyde, of bringing the fresh plant to
lie bt g Authority was giwnhliiﬁme‘ ry of State in Council for the
- purchase of the whole of the crop, whieh I had in the meantime ascertained from

the proprietor of the estate at Mmmsgould amount to from 20 to 25 tons,

5. A notification iwas therefore issued om the 4th June 1873, offering to suppl
, any persons wishing to experiment upon the fresh Rhea with » opebiin GRRMLy of
Riva to 200 iTesh stems, and the prospeet was held oxt that a series of trials would take place
icants 10 November of the same year, by whiehtime a second erop of cuttmrga' would be
mm ready. The first crop was ready for Gll@ng ‘at the end of July.
August  werc made for the prompt delivery of the plant in London, and 4 skilled
1875, Sy | "gﬂ £ plant in Lon
. was dispatched to superintend the cutfing and packing, and to press forward
' e delivery. The erop however }mmi, 0th in point of quantity and quality,
far inferior fo what I had been led tﬂ_)expect by the report of my endenﬂ’; P
. imaginative ™ correspondent. The totalquantity amounted to only about 2} tons, -
;)nstead of ‘firomf20hw 55 tons, whilst i stunted and branched character gave -
uta poor idea of the plant when propesy grown for textile purposes. This com- =
paratively small quantity of material wa burdened with the expenditure incurred
for the arrangements made for dealing with the larger quantity, and the upwa '
of 200 applicants who had responded to the advertisement necessarily received but
a small quantity each, and the bulk of this was in o very imperfoct condition
- but some of the plants arded fro

' Miramas were evenly grown and from
o Ao dna i o longlh— be iz showing the character of the

-

Rp——

ey e i a2

P Rhea of ch superior quality could Semmddiﬂ
e Gxpesimenty sade ity
ﬁl;nﬁ,,éhbwm that if FE0
er | mdles of about 30 Ihs., jgra.
nation here in good condition.
in wrappers of paper or cloth,
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: ~POSITION AND PROSPECTS OF RHEA.
L
~ ‘Prospects of 7. The general aspect of the question has changed since 1870, when the Govern-
.~ Rhesfibre ment Resolution was passed, and the conditions under which the Saharunpore
s 18708 trigls were conducted no longer represent the present state of the prospects of
~ thefime  Phea. At that time it was assumed, and quite in accordance with the information
- prize was  and facts then available,— 8. g
f offered. (a.) That Rhea already commands a T}{)ndly increasing market, limited only by
the difficulties of supply, for the technical difficulties of manufacture
and of the discovery of special uses having been overcome, the only thin
needful was to discover machinery by means of which the fibre coul
b be prepared on a large scale fit for the market.
: (6.) That a price of 507 per ton in the English market for the rough fibre
‘ would be sufficiently low to attract a steady demand for it.

(c.) That the only possibility of preparing good fibre was by operating on the
fresh stems, and simply separsting the fibre from them by machinery.
Retting and steeping was consdered to injure the fibre, and the fibre
obtained from dry stems was sapposed to be inferior as regards strength
and gloss. ' 3

8. Fach of these conclusions will hava to be considerably modified in order to

correspond with the present facts.
With regard to the first point, it is trus that a few years ago it seemed as if the

= application of Rhea in manufactures had passed the stage of experiment, and that

e the fibre had acquired an acknowledged position as the basis of a new textile -

) B industry. .

s Thgfr({emand for China grass went on ab a fairly steady rate till 1872, when the
Ee raw fibre supplied through London alone amounted to between 200 and 300 tons;
e but since then there has been a sudden falling off, from causes which will be
- hercafter explained. With the exception of one firm, the manufacture of textile
-0 fabrics from Rhea seems to have almost stopped ; and in London at the present

s time there is no regular demand for China grass, except in small quantities, for

superior {wine purposes, and at not more than from 307, to 40/ per ton for China
A and from 19 to 30Z per ton for Indian Rhea ; and it is a curious fact that
- even Rhea waste as knoils now command a readier sale than the combed fibre.

w With regard to the second point, it must be remarked that the price of 50L. per
s ton seemed a reasonable enough limit, when China grass was selling in this
g“l;.r'— country as high as 80l and even mors per fon. A variety of considerations
2 seem however to point to the conclusion that the average price of the bulk of
“’_}f.:'g Rhea must be permanently lower than 507 per ton in order to tempt manu-

TR facturers to introduce it on a large scale.
| %’_ ) With regard to the last point, referring fo the best mode of preparing the fibre,
SR there is evidence that the process of separating the fibre need not be restricted to
: the green stems, and that even retting, if carried out under conditions not unlike
those in the usual flax or hemp retling, may possibly be employed with

advantage. 3

" Comparison 9. It remains to be considered how these changed conditions influence the whole

S o the question of the prospeets of Rhea, of its future application, and of its growth and
0 P““"lo‘}”' preparation in India. For this purpese it is necessary to compare it with other

e Bb fibres with which it may compete, both as regards the inherent and natural
qualities of its fibre and its market value, and to consider what influence would

preparing the fibre.

10, As regards its inherent qualities, it is admitted on all hands that the physical
Rhea fibre.  properties of the Rhea fibre give it a high place, and that it is pre-eminent amongst
LRt ghmfm its strength and qustre. Dr. onbmup lied to it the term **tena-
- cissima” from its strength in with oth fibres.
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Subs wore espocially those of Dr. Royle, confirmed this
T - R 41 T?‘F‘:‘-'Lb' . __{hiwu
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be excreised on its future prospects by the discovery of a suitable method of
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exact extent to which the strength of Rhiea fibre is superior to hat 2t kb Ghven
None of those experiments were carried 0ut with a sufficient varicty of samples,

' “nor under sufficiently uniform conditions. But there can be no doubt that Rhea

fibre is considerably stronger than either flyx or hemp.

11. Rhea has also a high resisting power of another order. The resisting power Resistaacs

of . |
be to some extent tested by the a'ction of ‘hi'gh‘ regsure steam on them. With the
exception of “ Himalayan hemp,” there is 5o fibre which suffers so little from the

- action of high-pressure steam as Rhea. Ty the subjoined experiments the fibres

were first exposed for two hours to steam &f ahout two atmospheres pressure, and

~ then boiled in water for three hours, and jhe Joss in weight ascertained. Subse-

uently they were again exposed to the action of steam at the same pressure for
hours, and the loss in weight again 3geortained. The per-centage loss of a

£

specimen of Chinese Rhea amounted only to 0-89, and of Assam Rhea to 1'51,

- whilst flax lost 8:50 cent., Ttalian henyy 618, Russian h o A ks
. 7 e 3180 pek ot i B ip 618, Russian hemp 844, snd ju

erequly rakar o Y’mhi “;‘m in the subjoined table.
Tamwe showing the Comparative Mﬁméﬁmm e _
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® Tn this case the samples were partislly immersed in the water, snd tt
E the stean was not required, experiment No, L the Gbres were pi

alihowsh, nfter careful sxaminadion, this is boliaved to bo frue s
Tamin and KMy, I 18 quite possible that on
covaplon the Orst sk N

10 3 PRt vely
srial-roots whicl shoot downwards from its stem. ¥

'12. Although 'strong and resisting, the fi

than those of flax. Aswill be seen from the subjoined table {p. 6) giving the average
diameters of the Indian and some other fibres, determined from a large number of
micrometric observations, the mean diametdr of the ultimate fibres of flax is about
s of an inch, of Rhea (from Assam) abojug , ', and of China grass ;4% of an
iueh.  Occasionally, however, samples of prepared Rhea are met with in a state of
even greater division, either from a more eOhmplete disintegration, or perhaps even
from the greater original tenuity of the ultirpate fibre. Thus the fibre in s]'.ccimeu
No. 56 of the (lCUUl’Illenyng collection of Sheeimens ranges as low as 'Gir‘t)’tf of an
inch in diameter, and compares, as regards fineness, with the most finely divided
fibre recorded in the table, viz,, that of the Jyine apple.
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ﬂm‘ under the influence of moisture and various atmospheric conditions may -

koo s Tk o v ot B




e
vl -
e e W
¥ I
~

£ 6
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Whilst, fore, as regards stre resistance, and fineness, Rhea is either
gl or su;t)cgl::c tgrihe best known|fibres, it has the additional advantage of
;gmessing in a considerable degree a. silky lustre. Jute, the only other fibre
which can compete with it in this ﬁpwt, is far inferior to it in strength and
durability, as well as in its capability for bleaching and dycing.
5

: isti i @ respects unfavourable quality of the
B.}:;l; i‘i;k t‘;le:y cm&:: t;i’i&.:gs;ins brittleness of the fibre, and most of the
difficulties whieh in spinning and mangfacture it has to overcome are due fo this
circumstance. The hairv nature of the Rhea is well exemplified in sa;ngle
No. 51, although all the samples exhibgt to somo extent the same characteristic.
1t is this stiffness which prevents Rl]: 1» although so strong in its usual condition,

taining i ther fi

e b it a1 bl of fbres, the Rhea will break very readilys
much more so than flax, for instance, allthough all fibres will break more refe e
under such conditions. Another consequence of this stiffness is that the

does not. twist readily, and that the yarn spun from Rhea is often very rough
i nding the ness and

ilkiness of the individual flaments. This
A 1 S s of the flaments turned outside by the
ist which the yarn reccives in spinping. On the other hand, the stiffncss or
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the effect of a sharp bend or kink. Thus.
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Afibre,—its length, strength, smoothness,
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15. Thus Rhbea, in virtue of its Quﬂlfy,lﬁa wide range of affinity with other

fibres, though it 18 not perfectly similar o any of them. This explains why its
imental applications cover such a widz ﬁ Eg

a substitute for cotton, hemp, flax, wool, and silk.

16. With regard to cotton, attention vas directed to it among other fibres Rheasn

during the years of the cotton famine produced by the American war. In 1862, cotton.

Dickson prepared in this country cottonised Rhea, and sometime afterwards, in

France, Messrs, Mallard and Bonneaud, by cutting the fibre into lengths of two

inches and treating’ it with alkalies and oil, produced from China grass a material

_ suitable for admixture with cotton. This coltonised Rhea was the subject of various
-+ experiments carried out during the year 1864 by the Rouen Chamber of Commerce.
~ In the present state of the cotton trade it i not very likely that Rhea will ever be

used for such a purpose, as, apart from eonsiderations of price, cottonised Rhea
hardly permits advantage to be taken of the peculi .

=

A 3 throwing somo light on its mannfacturing qualities.
Under Messrs. Bertel and Cordier, of Rouen, the cotfonised Rhea was spun, and
ment it was mixed with an equal wej =~ et first experi-

sy -2 ‘cotton, and in the second
and larger one (on 220 Ibs. of cottonised Rhea) with an equal proportion of Indian
cotton. The fabrics, as com with thoss ,

it thoss of pure cotton, are reported to have
gained in strength, and to have acquired 3 certain amount of ¢ 0ss, rendering
them more similar to linen fabrics. &%iﬁhﬁ' the spinning nor the dyeing gave
rise to any difficulties. The mixed fabries are reported to have dyed as well as
those of Egy or American cotton, and hetter than fabrics of Indian cotton.
Only with a few colours was it necessary td modify the mordant or the strength
of f.th;c dyeing bath, in order to obfain the same shade of colour as with unmixed
cotton. 2k

17. Rhea will, however, always remain too valuable a material to be used
merely as an admixture with or even as a eomplete substitute for cotton. With
Indian cotton at 64. per 1b. and American tton at 9d. per 1b. the competition is
very diffieult. Caleulated per ton, the market value of the above kinds of cotton
amounts at the present time to 56/ and 344 respectively. In comparing this

rice with the prices of Rhea or Chma%ass. two points must be kept in view.
gﬂmt. ly, that Rhea heing a considerably heavier material than cotton, yarn of the
same apparent size will roquire a lﬂrﬁ it of raw material. Sccondly, that
China grass or Rhea as brought into the market has first to undergo a mechanieal
and oheml’oal treatment, in the course of w ¢h, according to Messrs. Mallard and
Bonneaud’s statements, a loss of 25 per cent. in weight takes place, so #hat only
75 per cent of actusl cottoniscd Rhea is obfained. ‘The price of the China grass

v

must be inereased, therefore, by one third, inorder to obtain the price at which the
utilizable portion of the mughyﬁbrev is bou it, and £, this must E a4

of preparation. Rhea taken at the wd m f BOZ fixed by the Govern-
ment of Tndia as the limit to be attained at the Saharunpore trials, would therefore
come in its wottonised form to 671 per ton, exelusive of the costs of preparation.
Messrs. Mallard and Bonneand’s statement, that the cottonised Rhea may be
supplied at 7d. per 1b. or 65/. per ton, could only be verified with very low prices
of tgn raw material. : : .

18. Whilst, however, no future can be Leld ont to cottonised Rhea, there seems.
to be a fair probability of its becoming a formidable rival to flax, especially to the
finer varicties. There are, however, technical difficulties to be overcome before
Rhea can be spun suceessfully on flax machinery. Owing to the stiffness of the
fibre, the yarn produced is
Marshall of Leeds spun Rhea on machines
then or probably lLas since been attempted, but the yarn produced was unsaleable,
owing to its roughness. There are, howeyer, grounds for believing that this
obstacle is not insurmountable. Moerman, in his pamphlet on the cultivation
and preparation of Rhea, states that he had occasion to examine specimens
spun in some French and Belgian mills on flax machinery on cold water frames,
and that they were quite smooth, although less glossy than Rhea usually is.
He observes, however, that the gloss @ restored by passing the fabric between

chllmery,&ndon a larger scale than had

g

) rand prominent qualities of the
lustre, Nevertheless, the Rouen ex-

on after 1851 Messrs.

d. Tt has been actually tried as

e i o

added the cost

Rlea and

flax,
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cost of the chemical treatment,

8

gﬁnders. Mr. Horsman, who has for many years been in the employment of
essrs. Marshall of Leeds, and who centinued the experiments with Rhea after
Messrs. Marshall had given up the subject, writes, in 1873, that he had succeeded
in producing from it perfect yarn, and proposes to use it on account of its great
strength as warp for very fine linens.

19. If, as scems probable, Rhea coull be worked up on the same machinery as
flax, the development of the Rhea trad> would be immensely facilitated, inasmuch
as there would then be an immediate ind practically unlimited field for its con-
sumption. It must be noted here tha; this may be to a considerable extent a
question of a suitable preparation of the fibre. In fact, some of the inventors
claim as a special merif of their proceses that the fibre which they produce ean
be worked on flax machinery, wheras that usually produced cannot.. That
hitherto the experiments, however successful, have not resulted in establishing
the use of Rhea for the manufacture >f articles now produced from flax, is not
astonishing, considering the prices which have been ruling for China grass during
the last 10 or 15 years. The imported rough China grass sold in 1860 at 40 to
451, per. ton, but a comparatively small demand for it in subsequent years raised
the price to 704, 80L, and even occasionally to 1004 and 120L per ton, and
although now the price has fallen to about 357. per ton, yet with the smallest

<

demand, in the present inelastie state of supply, the prices would be sure to rise
rapidly. :

90. Moreover, in comparing these prices with those of flax, the remark made
when comparing cottonised Rliea with cotton is here also applicable, that is, that
the rough Rhea or China grass as. it Tow comes info the market contains a very
large proportion of its natural gum, ceusing the fibres to stick together, and in
order to get it ready for combing and spinning it must first undergo a chemical
treatment involving a considerable expanditure for chemicals and labour, as also
& certain loss in weight. The rough or undressed flax, on the other hand, consists
almost entirely of pure fibre, the gum having to a large extent been destroyed
by retting. y

91. The loss in weight involved by the chemical treatment will, of course,
vary according to the quality of the China grass and the nature of the pro-
cess adopted. In the cottonization experiments already mentioned the loss
amounted to 26 per cent. M. Moerman quotes a letter from Mr. Bontor,

manager of the Yorkshire China Grass Company, in which the latter estimates-

the loss in his operations as between 28 and 38 per cent., the remainder con-
sisting of either combed fibre or tow. The average yield of fibre from good

ecimens of China grass amounted to 76 per cent. French experiments, reported
on by the Lyons Chamber of Commerce, estimate the loss at from 30 to 34 per cent.
From the above data it scems, therefore, that the proportion of available fibre in
the rough Rhea eannot be estimated at more than three fourths of the whole
weight, whilst probably it is nearer to two thirds only of the quantity.

92. It must, however, be taken into account that in all these latter experiments
the loss determined includes the dead loss incurred in combing the prepared Rhea,
though it does not include the tow, the latter, as well as the combed Rhbea, being
counted as fibre. Now flax will also suffer a certain dead loss during combing,
but it has to undergo no chemical treatment. In the better kinds this loss will be
from one to two per cent., in inferior kinds about five per cent, This amount is
therefore 3 mere fraction of the loss suffered by Rhea. So that in comparing flax
with Rhea, the result already arrived at would not have to be materially lﬂO&iﬁGlo
that is, that the rough Rhea does not represent more than three quarters to two
thirds of its weight of fibre comparable with the undressed flax, snd that mn
consequence, before comparing its price with the price of tlax, the price the
rough Rhea must be increased by from 83 to 50 per cent., in addition the

: T Rhea as imported were to sell at 50.. per ton, the fibre available in it
ald be practically paid at. the rate of from 674, to 76. per ton, to which price

- A pioals and of labour used in its preliminary
lat the woment into the

e

-

N

United Kingdom cannot be valued at more than 45/. per ton, whilst the finer
varieties imported from Holland and Belgium sell at from 60Z to 70 per ton,
and only the very finest Courtray flax commands higher rates, say, 1207. to 1407.

ton.  Under such conditions it is clear that the range of prices would prevent
gl:éa. from entering into competition with any but the finest kinds of flax, and
that even with the raw material as low as 35/. per ton (which means the available
fibre at & minimum of 47 to 53/ per tom, in addition to the cost of chemicals,
&c.), it would not be possible for Rhea'to replace the commoner descriptions
of flax, whilst in the present state of the market, when a small demand might
send up the price of raw China grass to 804, such a price would be prohibitory to
its competing with almost any gescription of flax. The bearing of these facts on
the future prospects of Rhea will be considered subsequently. There can be no
doubt, however, that if the spinning difficulties were once overcome, the valuable

ities of Rhea would render it eminently fitted for successful competition with
he finer varieties of flax.

24. The application of Rhea which has hitherto attracted most attention, and Rhea and
which for a time achicved the greatest shere of success, is its use as a substitute wool.

for long-stapled wools. Both the nature of the fibre and the higher prices of the
materials for which it acted as a substitute have hitherto favoured experiments
in this direetion. The hairy nature of the fibre has already been noticed. The
cells of which the fibre consists are fromi3 to 18 inches long. Under chemical
treatment these cells are separated from g other, and the long fibre falls
naturally into lengths of from )£ to JX inclies, and in that state bears a
striking similarity, when not too closely viewed, to some long-stapled hairs and
wools. Combing produces long fibre and tow or noils in about equal proportions.
The average yield from rough China grass may be {aken as one-third combed
fibre, one-third noils, one-third loss by chemical treatment, dust, &c. But good
qualities of China grass yield about 40 per cent., and sometimes even 44 per cent.,
of combed fibre.

25. The prepared Rhea, or China grass, cut up into suitable lengths, has, in
fact, been found capable of being spun on worsted machinery, and then used like
mohair or other long-stapled wools, for the manufacture of certain kinds of
fabrics which depend for their effect on the gloss of the material. These fabries
were made, as a rule, with cotton warps, Rhea yarn of comparatively little twist
being used as weft. The use was mainly for ladies dresses, and at first it seemed
as if the success was complete. More than 20 years ago Mr. Sangster, and
subsequently Messrs, Wade and Sons and Mr. Whitaker of Bradford, the China
Grass Company at Wakefield, and other manufacturers, devoted many years and
many cfforts to the development of this industry; and as early as 1860, at a
lecture delivered to the Society of Arts, T was enabled to exhibit some 40 speci-
mens made from fibre prepared by Dickson's processes. But after a certain time
the inferiority of the new fabrics for ladies dresses became manifest. Although
gv::?thjng that could. be desired as regarded appearance and finish, there was the
fatal objection that in wear they became easily creased, as the vegetable Rhea
fibre is wanting in the great elasticity sed by wool. In view of such an
inferiority, the prices then ruling for Rhea made its use for this purpose no
longer remunerative. The new trade collaPsed as rapidly as it had sprung up, and
gince 1872 the matter is again one of experiment. The creasing, however, is to be -

t over by mixture with wool, or by the use of very thick cotton warps, and
r:}:;ics s:lf a new kind have been manufactured on a small scale, and have found a

y sale.

96. There is also sufficient evidence that at prices of the raw material per-
manently lowered there would be a larger field for the use of Rhea as a
substitute for long-stapled wool. Even if its use for ladies dresses were not

in resumed, there are hangings, carriage linings;, carpets, and other manu-
factures for which the suitability of Rhea has been established, and for which its
application continues to engage the attention of some of our most eminent
manufacturers, There are several circumstances favouring the use of Rhea in
this line rather than in competition with flax. The material competed with is
higher pricml than flax, the better classes of wool varying from 1304 to 2801, per
ton, whilst those which in their raw state are lower 1»}1c~d contain such a propor-
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- tion of dirt that the price for the really available fibre is, here also, in reality, not ? Fei ared with the ordinary hemp. On all these grounds Rhea may be
much lower. Thus the technical difficulties in the way of spinning and weaving : o W&hﬁﬁmwmhg? if it be at a eﬂndmbh lnghew gnee
Rhea on woollen machinery have been much better overcome than similar diffi- than hemp. The same may be said of itscognate use for canvas and sailcloth
culties encountered in using it as a substitute for flax. There is also the circum- : instead of flax. In that case also the suprior strength of Rhea results in the
stance that the Rhea combing waste, or noils, has been found very suitable for 1 double advantage of a saving in material ad of greg,ier lightness, and would enable
mixture in bulk with rough kinds of wopl, and capable of being used for blankets, : it to compete successfully with flax, evendf this latter were considerably cheaper
as also, possibly, for giving strength qshoddy, and for a variety of other rough . LP@ ton. FUAR RS TR T T
purposes, A ] : : i : _ G
' 81. The use of Rhea fibre as a paper mierial is, of course, not likely to be of Rheassa
27. Ever since the Exhibition of 18_55. brought .Rhea prominently into notice, a any primary importance. Some ogg b ho we’v or, may very well come in for peper ma-
great number of experipents have been tried with regard to its suitability for this purpose, although the following fabl, which embraces the results of a series ¢
being used as a substitute for silk, or evenas an admixture with it. The glossi- of ¢ ments made at the Haverstoke Ml under the direction of Mr. Wyndham
ness of the finely-prepared Rhea natuzally suggested this use. - Both in England ‘. PMn the paper-making qualities ¢ samples of Indian fibres supplied from
and in Lyons the subject has been taken up repeatedly; and though by the | the India Museum, shows that Rhea ofers no special advantages as a paper

application of Rhea it is possible fo imitate to a cerfajn extent the effects of silk material when compared with some otherl adian fibres of far inferior value for

in certain mixed fabrics, the special use of Rhea for this object has never acquired the other important purposes for whica Rhbea is ted. 1 must remark,
any real footing apart from the fabries relying on very sinilar effects gvhich [ however, tha_tpainda (.ge bove experin jh;m,‘ communications from
have been prepared from it on worstedu_ achinery, and already noticed. As regards i ; experienced paper wcturers with rspect to the nse of Rhea as a paper
mixture with silk also, Rhea has a fofmidable rival in the much cheaper jute, material, all speaking in a hopeful tone, arl considering that a certain admixture
now largely used for this purpose. : 745 of Rhes is suflicient to impart strength ani cohesion to very inferior materials.

928, In the cases in which Rhea is uspd as a substitute for flax, wool, and silk, it |
is made to compete with high-class fibres, in the preparation of high-class fabrics, ‘ :
for which it must be rendered fit by méans of a complicated manipulation, and it
is put essentially to a new use different from those to which 1t is applied in

ian Fibres, and frgm‘;“mwm"ud “Bill * Pulps.

Wi
= : , v . ( 71 | Iute (Corvkorus olitorivs) of Washel and worked satisfactorily, Makes a firm
99. The question of price, which is so serious for the future of Rhea, even | o NS, SR Y L B R i s
l | 41h Sunn ( Crotalaria) and $ths inen rags Boes not bear ink well.

the countries of its original growth, suchas China and the East Indies, because I o4 She N o Biviog. P AT IR
the fine grass-cloth fabrics produced in China, and woven not from Rhea yarn but f ! f ' . i
from untwisted bundles of fibres joined end fo end, either by the gum naturally ‘ 3 e 3
contained in the fibre or by a special kind of knof, cannot be compared with any . | T el
fabries produced in this country. On the-other' hand, the use of .Rhea‘. for pur- | 1| Sunn (Crotalaria jungea) i raw " stato 5 ) & &% Mokas n nico clean smooth, paper, of good eolour,
poses for which hemp is used in this country is generally practised in Assam, o B 3 - ® | e | Dusing puiping worked what i tochniculy called
in parts of Bengal, and in the Bast Indian Archipelago. It is used for nets,* : 5' 3 '{ Burckes (Baneal) (vena lobata) » © 7B | Worked - woody " and “hairy. Bears ink well
fishing lines, and other purposes for which strength, lightness, and power of ; 81 8 | Rhos (Bovhmeria nices) = - % Very stabbor und gy wien palpin. Makes »
resisting water are essential. . L gl 81| Bonor Jungle Rhea trom Assom*™, © 5 T‘!"’,"L"“ S ﬁ‘mﬁp:rhfm Joline, Makes o
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in comparison with such high-priced fibres as fine flax, wool, and silk,
seems to be even more formidable when Rhea is compared with such a com-
paratively low-priced material as hemp, the best varieties of which only range at
431. per ton, while commoner varieties do not much exceed 30/, per ton. 1t must,

however, be remembered that hemp suffers a greater loss in weight in the process i R B L
of heckling, and the rough Rhea in the manipulation required in making it available Workad very ~wet © in puiping. Mukes a good

I
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weight as that already mentioned as teking place in the process of converting brare i ki, eciilon s thon. wadbed

it iﬁto fine fibre, viz., one third to one fourgh gf the whole ?veight, nor, probably, %ﬂ be Wikd, of tie Satie

will the expense of chemicals, &e. be sa considerable in this case. ) D o Mot il i ol Bcpariion of
1t follows that in comparing the undressed hemp as it comes into the market {§ - eotom.

with the available fibre contained in the rough Rhea or China grass, a much

smaller addition will have to be made to the price of the latter than was

necessary in comparing the relative prices of Rhea and flax.
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30, Another point of great importance is the undoubted superiority of Rhea to o Bomar Junglo Bhea elled sl Wiid Rha i vor comman in A, T s ol undockdod whether it is diflerent from
hemp as regards strengthrand resistance to water. The greater strength and the Wﬁﬁ“ﬁmwm“&?.--’g“ﬁ“"'mﬁ?‘“’%w"‘“ o3
lesser density of Rhea may make it possible to replace hempen cordage by con- . S SRR R e TR AT
siderably lighter Rhea ones. For many purposes, such as ships rigging, the increase 32. Amongst minor uses of Rhea may te mentioned that for F.okmgs of steam Minor uses
in lightness is in itself an important consideration, apart from the saving of the ' engines. As scen from the foregoing table, it is extremely difficult to reduce of Rhea.
material. 1t is this eircumstance whieh has rendered Manilla bhemp so valuable Rhea to the state of pulp, and consequ , for the above purpose, it would be
2. l’li%ely t:ll la.sit?f mucl} llo.nier than flax, wlncg ;{s far inferior in point of tenacity.
. R AT £, % qeaL e small effect of hig -pressure steam on Rhea, as compared with almost all
% vg.‘,.‘ ol o i o f oy A w?&ﬁﬁ“g‘g‘;‘;‘bﬁ&ﬁ; cﬁ';;‘l':’ﬂ:i similsr other fibres, bears likewise on this point. As a curiosity, it deserves to be men-
_ purgose, a fhie Baoteh Sat fishermen prefer Highlaud birch bark when it ean be obined. \;:, k-‘;: tioned that Rhea fibre is now in wse for polishing ivory, such as billiard balls, &e.
- e emuy ;5, it s found ¢ does not retain the tanuie acid, or, ae it is : ;
e o the sl i, 1 [ | s i
St Sacabyeds s oS, and ) ¢ is one deserving of more attention ia b
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& CONCLUSIONS WITH REGARI TO THE FUTURE PROSPECTS

The foregoing short account of the p&mcal propértics of the Rhea fibre, and of
the various uses to which it has hithertcheen put, gives an idea of the wide range

of its applications, and leads to several fearly defined conclusions.

. Bheahasths  33. It appears that there hardly exisﬂ@ﬁbre which, in virtue of its own inherent
et ‘-Wf'dm,mse properties, can be applied to so many dfferent uses. Amongst the fihres which
£ :;-;’Pm‘i’;i , Already enter largely into textile mandactures, flax is perhaps the one which
i of any fibre, POssesses the most extended range of aplications-—from the roughest canvas and
cordage to the finest lace; yet the rang of Rhea is even greater still. This is
o due partly to the superlative degree inwhich it possesses certain qualities, such

single fibre, and partly to the curious in iate position which it holds hetween
the usual vegetable and the animal fibes. - Although a vegetable fibre, its hairi.
ness assimilates it to wool, and iis glossand finencss to silk. The resemblance to
wool Rhea shows in common with other jettles, the Neilgherry nettle, for instance,
which is, however, so very rough and haiy that it conld never compete with smooth
fibres such as flax, whereas Rhea ‘can je rendered fit for either use. Thus Rhea
combines the whole range of applicatims of hemp, to which it is superior in
almost every respect, with almost the wlole range of the uses of flax, excepting
perhaps its use for body linen, together with certain other uses for which only
the animal fibres, wool and silk, have hiierto been employed.

&% Price the

: 34. If, therefore, the extensive introdudion of Rhea into manufactures depended
~ = principal  ypon its own inherent qualities, there vould be hardly a fibre which had ever
;g_g‘“"fg 4. better chances of success, The obstacle in the way of stuch a successful result
,m,:,?'mt are the techunieal difficulties experienced in spinning and weaving, and the high
- price of the raw material. It may, iwever, be stated that the price is the
only serious obstacle, since most of the technical difficulties have either already
been overcome, or are sure to be so if ince a lower price should render its use
sufficiently remunerative. ;

= Comparative _ 30. It is the high price of the raw material which explains the fact that
- & progress of  Rhea, although brought to notice in this country only about 15 years later
- Rhenand  thap jute (introduced into England in the last decade of the past century),
g 410 is still, notwithstanding its superior quaities, in very much the same position as
T it was in 1816, when the Court of Directos eonsidered it as proved that it eould be
& used for the finest Brussels lace, and wien they sent out to India machinery for
- § the preparation of the fibre, whilst jute,in the meantime, has become one of the
leading Indian staples, the value of the exports of Jute and jute manufactures

ar 4 from Calcutta in the year 1872-73 amouiting to more than 5,000,0001.
= Jute has _ 36, But from the very beginning jute ok its stand at the bottom of the price
o alwaysbeen list as the cheapest of fibres, its price about the year 1830, before it had yet received

. the cheapest any extended application, being between L0Z and 12/, per ton, and for many years

=5 of fibres, ; . :

= 's‘ul?st‘qu\'rnﬂy 1t never, except for short yeriods, rose heyond 152 or 161 per ton.
3 This low range of prices supplied the sfimulus which led the manufacturers to
= incessant .experiments with it until abeut 1850, when, after an experimental
g period of ﬁln}‘*‘» 20 years, all the mechasical difficultics of its working bad been
;_3_ ' surmounted, its special uses ascertained, ind the new manufacture established on

a firm basis.

;'I:,:fvﬁzs period _37. It must be remembered also, tha: even with the stimulus of low prices,
Cmena with o, 7oArs passed between 1796, when it was first imported into this country,

o, and 1839, when it was first utilized on & large scale, that is to say, not merely
_ %8 an occasional adulterant of other fibres, but for the manufacture of fabrics

p 4 T generis, th? was only in that year that Mr. Rowan of Dundee succeeded in
m 1 pm : o 'f' yluggm“&‘mmle from juue as a sub-

’9'131‘ Dutch ‘coflee plantations

as fineness, strength, and lustre, not usudly associated in the same perfection in b
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 the case of Rhea, be sufficiently supplied by ifs
prices do. not become prohibitive.  Rheapos
‘make it a comparatively high priced fibre,,

 section satisfactorily prove, however, tha' the prices of the raw material have
*in reality been hithertorprohibitive. On.iny greater demand for it, the prices of
‘the raw fibre rose at once to 70l or 80L jer ton, which corres
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38, The stimulus which, in the case of ite, was afforded by low prices, will, in Whilst jute ik

own high qualities, if only the owedits

suecess to

68 TH0S8eSSeS
ding as it does between the v
- from 30Z. to 70% per ton, and the us

table fibres, hemp and , Tan s zﬁ quai

much higher priced animal ﬁbf;fg wool jnd silk, ranging from 130L p
upwards. It 1s only in competition with

ds to 100! or
120¢. per ton of available fibre, exclusive,of costs of preparation. Prepared or
combed fibre was usually sold at 2s. 6d; sometimes 3s. 6d. per 1b., or 280l to,
3921. per ton, prices such as, with the exeption of the best kinds of Sea Island
: , perfine kinds of fls, which may almost be called fancy
varietics, no vegetable fibre commands. ‘fhe combing waste or noils of Rhea
even now find a ready sale at. from 80L #1007, per ton, a price which, with the

t prices of rough China grass, migh: make it remunerative to convert its
whole quantity into combing waste, it so'le that this could be tically carried
out. Under such conditions, it is a strikity acknowledgment of its value that it
should ever have been considered as havi ‘any chance at all, and have come so
near to actual success as it has done. j B e P e

'vdinlt‘!{be‘snﬁéienf to secure a large
state of the market, several circum-

a4 like all other fibres, Rhea exhibits Digerences

39. In considering what range of
demand for this material in the p
stances must be taken into account.

It is important to bear in mind tha
remarkable differences in quality. Tn Shin: 3
fine purposes, a difference is even reparked between the various layers of of Rhea

arising from

fibre on the same stem : the outside layr elose to the bark being stronger and g Buis.
rougher, whilst the inner layer is glossbr and finer, and more suitable for high of the plant.
class fabries. Tt is also highly probabléthat, as in flax, the fibve at the base of _
the stem is rougher than that at the top. ‘Well-marked differcnces arise from the

season of cultivation and the time of cu;t%; The first crop of the plant is usually

shorter and more woody and branched, #d yields inferior fibre to the second or

third crop, which, in turn, appear to liffer from each other. It seems also
“certain that, like jute, the early-cut stemsyield a finer fibre, but in proportionably

small quantities, whilst in the perfectlyiripe stems, the fibre increases in weight

and strength, but diminishes in finenss and lustre. If the Rhea stems be
worked up in their fresh state, and if tlo time of cutting should have extended

over four or six wecks, this in itself yould be sufficient to produce fibre of
different qualities, even from the same platation. :

: {

40. A difference in the soil or mods of cultivution. is as sure to produce Difi
remarkable differences in the qualities o/ the fibre as it does in the case Pof ﬁz;xee i“tuzem
or jute. Inthe Rhea stems obtained fom France there was a proportion of °f fibre pro-

strong, branched, knotty sticks, more han half an inch in diameter Sk thy ooy

bottom, whilst there was also a congidiy?able proportion of thin shoots hardly ?ﬂogiev:;gn.

thThe diﬁ‘::ren?ei:rose gbviously ‘

with a number of lateral branches, while

the latter grew as parallel shoots throws out from the same root,—a l&?ferenee

which the mode of planting and cultivatbn would produce, .
41. On the part of several " dents who have long iven thé‘

attention to this fibre, it has been suggsted that, for very ﬁnegl)u%lpm, this fr"l&i’?’lﬂi‘.?g

plant should not be grown to a greater hérzht than three or four feet, the superior the plang

value of f.he fibre compensating for the liminished out-turn per acre, although &% beyond

even the outtturn might bf} mmcreased, or £6 least remain unchan ged, if the smaller 1{:'; ,‘fﬂ

height @o'wlnch the plant is grown shoul¢ allow of planting it closer together, or v.‘p::-.

of obtaining more crops per annum thanwhen the plant is :

B3

qrown 1o 1ts usnal

E’Hmd smooth, although as high as the -

oweittoits

hese latter that Rhea will have to rely ihe price has

where alone it is used for any in the quality

B R (TR o T o e A TR S e

on its eheapness, since as regards the otler vegetable fibres it has already been coased tobe
noticed that at equal or even superior pries it may yet in many cases be used probibitive.
with advantage instead of hemp and m The details supplied in the previous R

a

|
|
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height of six or eight feet. The fibre fom the smaller stems is likely not only
to be finer, but it is also likely to suler less loss in combing. Although the
bark peeled off the six to seven foot stems may be of the same length as the
stems, yet; the fibres do not run the whie length. = At each joint a certain pro-
portion of the fibres stops, so that alons with the full length fibre there is always
a certain proportion of short lengths, vhich in scutching and combing mostly
run to tow. With stems of less heightthis difficulty is likely to be lessened.

42. All these are differences in he natural properties of’ the fibre itself,
in the quality and independent of variations produed by a different mode of ‘preparation.
: :fi:‘em The latter, which will be superadied to those inherent in the fibre as
the mode of gTOWN, Will be hardly less considermle. There is the difference between
| stems. Th

subsegquent chemical treatment may reult in a greater or less dimggt:g;ﬁon 0?
the original fibre, and materially influerce its character. On all these grounds it
appears that the Rhea brought into tly market will, under any circumstances,
even with the most perfect methods »>f culfivation and preparation, manifest
considerable differences in its quality md properties,—differences greater than is
the case with other fibres. As before ecplained, it is quite likely that, even from
the same plantasion, some of the prodice may be remarkable for strength, but
deficient in fineness and gloss ; anotherportion, fine and glossy, but less strong ;
another, by its ronghness and hairiness approaching wool in its character )

" Influence 43. Ultimately, this very range in the quality may prove an advantage; but at
of the dif-  first, in the experimental stage, it is a @cided disadvantage; and it can be easily
m’? shown that this is, in itsclf, a sufficient ason why it is impossible to expect that
of the §bry  Robea should, from the first, command @ich high prices as its good.qualities are

on its intre« likely to ensure to it after its cultivaion and preparation have become more
developed. A high price of neecessity rstricts the application of the fibre to the
very finest purposes. Now, it is. the invariable characteristic of high-class
manufacture to require perfect uniformty in the quality of the material used in
it. Not only must each bale of fibre used for fine purposes he as nearly as
possible uniform in its quality, but it 5 likewise necessary to ensure the steady
supply of other bales as uniform and of he very same quality. It isan established
fact, that in the case of any inequality in the material, the whole quantity will
sink almost to the value of the lowest quality contained in the mixture, and that
no high-class expensive machinery wil ever be established unless there are
grounds for expecting that the quality of the raw material will be uniformly
maintained. In any other case, the fibe can only be used for rougher purposes,
and worked on simpler machinery, in which such variations in quality are of no
moment.

“turing pur-
poses,

Probabiliy ~ 44. As before explained, there willbe in the case of Rhea even greater
that only & difficulties than in the case of other fibra in ensuring this perfect equality in con-
portion of  dition as a considerable amount of vaiation in the character of the fibre is
unavoidably connected with the very niture of the growth of the plant. It will
for fine pur- Tequire a perfect knowledge of the natire of the plant and of the fibre and its
poses. working, and a perfect mutual understaiding hetween the agriculturalist growing
it, the machinist cleaning it, and the mamufacturer spinning it. 'This can only be
the slow result of time, and will only hare been attained when cultivation, being
more extended, and trade conducted on a larger scale, it will be possible to carry
out a complete subdivision of the erop ajcording to its various qualities, and when
the best praetical uses of each quality vill have been ascertained. Moreover, in
any case, even with the agricultural am mechanical treatment, it is likely that
only a certain part of the crop will be sitable for fine uses, whilst a considerable
proportion will only be available for wugher purposes. So that, unless the
method of proparation allows of utilizing this rougher portion of the crop also,
:he remaming portion suitable for fine Jurposes will always be disproportionately
ear.

development of the Rhea trade cannot
bre ca ﬁlﬂpphed at & price much below
* qualiti have ,

.
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& o d even now. It may finally cons to bo applied to the manufacture of fbreissup-
i mdmblxw and lace,y but er sone mﬁg come, even if:its use for Pliedst = .
bt + such purposes ‘should prove successful it will have to be worked up by FLFICH
PR o manufacturers only gradually discovering its properties, and on machinery wit sible to intro-
AT processes imitated from those used with other fibres, and therefore not specially fl;oe it ::& £
(s adapted to Rhea. The consumption ofithe fibre for fine purposes, during that o gy
i experimental stage will be nw&mﬁﬁﬁm enall, and restricted only to the best r% o

s 3 qualities. No real outlet therefore will laye been obtained for Rhea unless it be of wide con-

ion of some of its sanguine advocates, sumption.
it 1s far too good, such as for cordage, @ also for canvas, mixture.thh rough
wools, lower kinds of carpets, hangings linings, certain kinds of linen, &e. Tt
. is also to be remembered that only by lecoming suitable for the manufacture
- "of comparatively cheap articles produesd in large. quantity, is there any hope
of its becoming a great staple. If itdwere able to compete with only the
Hioag Courtrai flax, and no cheaper fibres, pwever successful it might be in this
G respect, it would never develop into a large trade. : ‘ .
i 2 (1 s R o LUE N ¥

| T Ty pp—
prepared Rhea in the London market, ful competi- 7;‘

lied for purposes for which, in the

.
i

46. Tt will appear clealy from th
S . which was considered sufficiently low
: introduction, is in the present conditi

= ; 4 tion with i :
® years ago to ensure its extensive’ g e,
of the market too high to effect this the price of | |

1% " regard to fibres generally, and that at jresen

LA - object, especially if it be also considered that the machine prepared Rhea is not Rhea for all :
ok lik]ely tgege equal to the hand prepared Clina grass o . Such aII}m'ce of raw material Moy
Gk for fibre available for spinning would torrespond, as already calculated, to a Honioe:
AR price_per ton of 751, with the addition of the cost of chemicals, a price which be beyond
VA ) ~would amount to rather more than tha; of the finest varieties of flax, which the limits of
W - enfer extensively into the commerce of this country. If Rhea, with all the *;"g;" 23’;,,? :
(’ g disadvantages attending the introductionof a new staple, is to compete success. * P ™
e fully with the fibres which already havepossession of the market, there must be A
[.' / some likelihood of obtaining steady supglies of the rough fibre at prices which 38
A correspond more nearly with the prices of the other vegetable fibres, such as
flax and hemp, that is, at an averagejrice of from S80I to 401, per ton for the .
& - better, and of about 25.. per ton for the ower, qualities. Even with such prices, K
P the fibre, freed from gum and in a comlition similar to that of undressed flax,
" eould not be prepareﬁ at less than frm 351 to 601 per ton, plus cost of e o
8 chemicals. Considering its superior quaities, however, such a price would seem
sufficiently low to bring Rhea into competition with flax and hemp, even if the s

B latter were somewhat cheaper. 1t has @so to be considered that the limits of
Vi price for Rhea will, of course, always dpend on the state of the market with
t the values of all the fibres are
much lower than they were some years ago. With a recovery in the value. of
other fibres, the limits of price here indicated for Rhea would bhave to be
proportionately increased. = f! :
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; All tho data, in so far s they refer 5 - Lt |

d Fs - : e A y reier 5 Rhea, have been obtained

', % gxpenments .camed out in London ; the per-centage of ﬁbr.:anyialdﬁ.omea bm:{,‘;
| A y stems being obtained by repeated tials on large quantities of Indian s)t:emg
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~ PREPARATION OF THE FIBRE and the per-centage of moist BT he ,
| 'TON OF THE HBRE FOR THE MARKET. i Rly o Trench ud A1 T 3 the groen stems, by several experi.
Having thus determined the limit of piice at which the Rhea fibre may compete { B haye been forthcoming. * At the Sahaanpore trials. G i ’??ﬁ ox;ﬁthese‘ ey
successfully with other fibres, it remaits for us to consider what probability ( = esli stems, but :‘ﬁlg Fruire s sy,
there is of preparing it at that price ®r the market. The problem is partly o S ub there is no evidence that
cultural and partly mechanical ; thaj is, its conditions are an improved growth of the

of the fibre and the discovery of improred processes for its separation from the " 3:2 stb;i;}; if)ricsslslelsk;(l){ ltcl)1 z;’t :d' ionﬁm}ik portion of the fibre was cither left on
. ’ st a roke up 3

SR

stems, instead of the tedious and expensive hand labour hithert o
is this latter portion of the problem wiich has given rise to tgee ;‘jc%giegi: t]f: appears to be a much lower on m:he Teotcts. S dhnt 23 per cen i3
Government of India, and which to this lay remains unsolved. o On the other hand, Col. Hyde states f-‘btaocorgzualtlg c,ti)]ntmnc:d - bt o
& Bompari Sy . ‘ y ' g tir _ ‘ ‘amount of fibre Obtained by strippingme stems% h:n dobtamahle data the
4 parison 47. A short despnphon of the plant, s eompared with flax and hemp, will be | 4 200 Ibs. of fibre for each fon of stemd or abo y amounts to ab.out &
> :f Rhm:i with the best introduction to the discussion d the various methods which have been | appears rather high. It might be'e'xp.;in“"” ed ‘iaf 20 vent sk ' el
h::lp‘.n Proposed or tried.for the preparation of the fibre. In its gen.eml chamcter = : R ‘7 and with the moisture reduced {o abon . the plﬂntﬁ were cuf mt.hel' ]ate, e -;; —:}7 ‘:T'
in the length, thickness, and woody natare of the stems, the Rhea stems appear e Apply to the stripped bark, before the & o "e,;‘.t-’ or perhaps the weight may
at first sight to resemble hemp, so that f. seems as if the same processes and the i i as well as a large quantity of gum. Aty “%év{h ol xemioves ths suter: outiols ;T
sam‘e machlne\r.y Wh...lCh are su\]:.table formc prepmﬁon Of the hen]p ﬁ])re f(')r the ; k. to S}IOW t'hat 80 l‘rge 3 pl'o —, e S ?;mbl &rga*re no deta.ﬂﬁd oxments : 5
Il'faﬂ{et Ollght likewise to be suitable for Rhea. There iS, hOWOVE!‘, oha important ",{f 7 been obtained. = I A e fibre as 9 per cent. has ever i
difference ; the Rhea stems are much mo'e succulent than hemp, The green Rhea g EPWRe. £ e N
stems losc on drying from. 75 to 83 percents of moisture, whilst he-np only loses 50. Another characteristio of ‘Kha!en Bl ctemms i ol cacer
from 45 to 60 per cent., and flax from 5¢to 70 per cent. The difference between o e considerable amount of gummy and  esinon, °% Sems is the preserioe’ of a "
the three plants appears even more strikng if the amounts of dry stems obtained ‘matter. In fact, the two characteristie, nﬁo:sua’ugr gy g B
from 100 Ibs. of fresh stems are comparel with each other. : Al rule, go together. The more moisty , the 'mwgm:ex.atmc{ﬁ. tive matter, as a
100 1bs, fresh hemp will yidd 40 to 55 Ibs. dry stems. : a ::;?Ifgusmg%&ﬁgﬁs n; t(;l?)t juices of thﬁ lant, and as a rﬁle"rge mr:(t:;r l;mcon-
e g MBS e o E o and vessce. ey with st 50 pefSent. e ent™ Uepositel i tho coll
2 1 : » 1" tains P e, AN018
The quantity of dry stems obtained Tom the same quantity of gpeen stems e Ons hilllfm tfo f}lllf} extent of about 25 per cent, of the ;gé};:;n O;hihaverage e
is thus less by more than oné half ir the case of Rhea than it is in that of { &F 5 thouch sololll 15 gum 18 soluble in Vﬁel‘. the other half insolut:al dry stems,
g:;np; and even flax, though more succilent, yields almost double the weight of 4 cent gof m:is)h(irénozi)ktle'fs a.lzg]a xl’arwmch’mmm oL itage ab‘i";:’l 6‘5""501"
straw that Rhea does. ' . d a larger roportion of gum, per
: V% 35 per cent. of the weight ' Of gum, to the extent of g
, i1 : eight of the dry straz. Of this gum bl
. Proportion 48. The per-centage of fibre containel in the dry stems of the three plants ’. ' (l;n:? ter, the. other half. only in M The 'Bucculeaz;l.:OB,oﬁo hels is soh"!’le :
& offibrein  does not differ very much : &4 avmm 80 niuch more moisture than eitfe of the two vade €a ?tema, which
e e 100 1be. dry hemp stems yield about 17 lbs. raw fibre. p / lﬂrgerg;fo(;mmz;gn 80 per cent., are (}&g’ on that account tong mﬁtﬂs- on the
2 ;o - flax straw 15 g i extractive matters Lan is the i 41 even
¥ Rhea stems 5 20 to 28 r altho L on this ut we know that b kg R
: ‘ ) | ¥ ugh the sera PR i VP - w £ the raw Ch o
: Tue yield of Rhea appears to be larger than that of hemp or flax, but this is L% the gum, still mgzggmfimgi Acy removed a considerahle pmmf
; mainly due to the fact that, as already etplained, what is called raw fibre in the 4 have ever experimented with the green shm ..,cenrt. of it; and we know that all who
case of Rhea contains from 25 to 30 per cent. of gum, whilst the raw flax and ' great quantity and somewhat aotig nuﬁur'ﬁofﬂ;';emmou?in declaring that the i
hemp have already been freed from gum ly the process of retting. By deducting 3 T greatest obstacle in the way of the sueceful gum contained in the Rhea is the
from the yield of Rhea 25 or 80 per ent., the yield of fibre is reduced to ‘* ll:loreover,.seemg tobempi(ﬁy affected byier Preparation of its fibre, This gum ]
about 15 per cent., or to about the same yield as that of hemp or of flax. } b sﬁﬁﬁﬁi ms(ilubég usl water, and 8I;SP€&‘~M amig.;lgil:}i t%)parently & coagulateg’ | &
e. In the Saharun PR gl rown shellac kind of
Z . i . pore trials al the : kind of .
& Froportion 49. Calculated on the green howevey the proportionate yield of fibre from '¢ aoish: machinery were covere}:io with a ﬁ:cl::gnmuem and other exposed 0 5,
s . Rhea will appear much smaller than the yield from hemp opflax : Ve overlniwi?; n0§lied that when the fibre gi ped fmmgtzﬂu::!itmg of this substanee, g
; 100 Ibs. green hemp stems yizld about 9 to 12 Ibs. raw fibre. ’ for all tguré’h;]t ]t;rposut being af, once seutehd and dﬂ&nede i: ﬂvl:awas allowed o lie
. flax straw Z bto7 all the fiby P es, the gum or muglage havin bf'sco § rendered useless L
b Rhck e ol ” 4 fid ous threads strongly together. ' g me thickened, binding o
correspondiig to from 3 to 4} Ibs. of fibre freed from i g 51. In the case of flax g ! Y
: b X and hem @D
gum. 3 moval or destruction of the P, Ue method wsually emplo : i
E 4 e - m : : s ! .P yedfOZthgte. 2
Thus, on an average, 100 Ibs. of green Rhea cannot be expected to yield more i ;’;‘ﬁ‘d tél(;e gum is destroyed ﬁ'; ferﬁ:t:om ﬂmg’.gm’lg the process of m"x'{'h‘,."'
than about 5 Ibs. of raw fibre in the statein which it is now sold in the market, the plant per cent., and hemp from 2 to - losing in weight between Plaut and
corresponding to about 8} or 4 Ihs. of filve freed from eum. piant, aud the larger the proportion . cent, : The more succuleyt ' diffiealty, &
. 3 g the process of fermentati Pr Porhonﬂgum’ e more difficult is § e g
The proportion of moisture and of fibre here adopted for flax and hemp are as injured by over-rettin Zn M such ¢ manner that the fibre m];t 12 kel
fair averages as can be obtained, and the greatest number of recorded observations ke licate operati & Accordingly fhx retting is : Sall not he
with th W ) . \ . , B peration than hemp reftin INg s a more difficult gnq
agrees them. When occasionally smuch higher out-turn of fibre from the A of gum in the Rhea lan 8 and tom the presence of the lar by
. ““xymzponﬁi 'illll is due to » eonfusion of language, the air-dried but p: difficult operation It pis Lionf can eciclude at once fhat ‘ffttin 4 q]l;am"ti
< aaretbed be salled groes. - ' : e x 3 : - a8y 1t R 3 ¥ L .
seathiil o B A Q. Jdn the air-dried condition the : entertained, that the Process 0{ 0 account, therefore, for the Opi“iﬂlnu.,}::”:

s with nce to the weight of retting is 7 :
i fresh ik sy St : (10705,) g 18 Qapplical 2 : :
iy o A S : C o le to Rhea. The fermentation
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ic and will easily become destructive. In
any usual crop of Rhea full grown, wood, sticks and slerider snceulent stems are
almost invariably found together ; and, beides, the top part of the stems is always
much more tender than the lower part. Jonsequently there is always a chance of
a large proportion of stems being owg_W‘md the fibre entirely spoilt, whilst
the thicker woody sticks will hardly hae been attacked by the fermentation ;
besides, the top part of the stem may haw already become rotten, while the lower
part still contains a large proportion of wdestroyed gums.

~52. In India and China, therefore, reting is considered injurious, but although
the fibre is not retted, yet it is steeped or various periods from 12 hours to 3
days; and in Sumatra it is stated to un®rgo a complete retting process without
apparently losing any of its strength. Itappears, thererzye. that although difficult
to regulate, retting need not necessaril: be considered impossible. It will be
noticed subsequently that the preparatial of the fibre by retting has attracted the
attention of a number of experimenters. The operation will have to be conducted
very carefully, and will require thorougl sorting of the stems according to their

- thickness, length, and dryness, and a prliminary ciushing between rollers might

help to equalize the action of the fermextation on the more fleshy and the more
woody portions, There is another poif to be taken into consideration. The
rocess of fermentation becomes mu«g_ dower and consequently more manageable
if the plants have been dried before miting. In the case of flax the straw is
almost invariably stacked in the fieldand dried before retting; only in a few

Belgian districts is the contrary practicefollowed, that of retting the green straw. -

Hemp, likewise, is mostly retted in thelry state. In India, however, in the case
of jute and sunn, retting, as a rule, follots immediately after the cutting, although
in some localities the practice prevailsof stacking the stems and leaving them
exposed for two or three days to the sin. It is the Indian habit of performing
the retting on the green stems, which may account for the failure of all retti
operations in the case of Rhea. At dl events refting cannot be cond
finally until it has been thoroughly triecon the dried stems.

53. The separation of the retted flax and hemp fibre from the woody stem and
from the outside bark is a very simple jperation, as in consequence of the de-
struction of the gum during the retting he fibre is already in a perfectly loosened
condition, and both the wood and the lrk have become brittle, and are easily
crushed, broken up, and shaken out fromthe fibre in the processes of heckling and
scutching. The operation is, of course performed only on the dry stems, If
Rhea could be retted the same resulé would follow, and even in the dried

. unretted Rhea a somewhat similar effed has been obtained. In the case, how-

ever, of the fresh Rhea the fibre not aly adheres strongly to the woody stem,
but even miore so to the bark, and ca only be separated from the latter by
a process of scraping. The bark consiss of an outer brown skin, and below it
there is a thickish green fleshy layer in thich a large proportion of the fibres are
as it were imbedded. The complete remval of this outer brown bark is the great
difficulty in the case of all the maching which have been devised for operating
on the green stems of the Rhea plant.

54. 1t is more difficult to obtain relialle data of out-turn for the different fibres.
The differences in different localities anl in different seasons appear to be almost
greater in the case of fibres than in thecase of any other crops.

The following numbers may be take as approximately correct. The weights
given refer in all cases to clear marketdle fibre.

Out-turn of cotton in India, aboit - . 70 1bs. per acre.
2 9 the Uniﬁed%ates & 2300 P
- flax - w o - 5-600 2
= hemp . - x - 7-900 ¥
» ‘ﬁ‘lﬁe o el “\' % - 12-1500 »
2 LTS riaf
250 1tk of fibre for cach erp. Thus with}m
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‘out-turn per acre of the different fibres is almost exactly in an inverse ration to of cltivation

- of all the known fibres. As com

, Adopting the experience of the countries in which the pl
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jute has been caleulated from the data contéined in the report by Hem Chunder
Kerr, of the Commission appointed by Sir George Campbell on the cultivation of
jute in Bengal, recently published. It may be mentioned that this out-turn more
than doubles that of the numbers previously accepted. The average crop of jute
was formerly estimated at from 400 to 700 Ibs. per acre, though most people who
had any special acquaintance with the frade held that estimate to be much
under the mark. iy

With regard to Rhea, there are extraordinary diserepancies between the various
statements referring to out-turn per acre. Ina discussion on the subject of Indian
fibres at the Bociety of Arts(7/5/1869), Mr. Bainbridge mentioned that notwith-
standing the use of manure, he conld not obtain a larger crop of green stems than

. 720 Ibs. per acre, yielding 45 1bs. of fibre. Thus with three crops in the year, the

out-turn would be 135 Ibs. per acre per annum. On the contrary, some published
data of experimental cultivation of Rhea in the United States estimate the out- ¥
turn of clean fibre at from 700 to 800 lbs. for each erop, and calculating on three
crops in the year, an out-turn of one ton of fibre per acre is anticipated. The
plantation at Saharunpore seems, however, to afford a safer basis for calculation
than any of the other published data. Oa the oceasion of the trials in 1872,
1 acres yiclded a crop of 3} tons of freshstems, or af the rate of 5,200 lbs. per
acre. As the fresh stems contain from four to six per cent. of fibre, such a crop
ought to yield from 208 to 312 Ibs, of clean fibre, or on the average about 250 1bs.
As it may not be safe to count on more thaz} three crops in the year, the out-turn
per annum is brought to 750 lbs. But four or even five crops are sometimes
obtained, and this, of course, proportionat ly increases the out-turn per annum.
In confirmation of the above number of 7! 01}3{. er acre, the experience of the

ay be adduced. Mr. Montgomery estimates
grown on Lis Rambagh estate, near
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only other, plantation of any size may be
the possible out-turn of fibre from tﬁ hea
Kangra, at the same figure. Wl Bil .

et
b -

55. It appears, from the nnmbersquotei mthe previous im‘.ragraph, that the
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their values, and that jute, which is the

c!m»%at, yields also the heaviest crop ©f Rhea with

: hea, it is seen that the out-turn :l::f::&{:,':f

acre is almost double, being 1,200 to 1,500 ,lhsilﬁr acre against 750 lbs,
oreover, this out-turn is obtained at one erop, whilst three crops and all
the attendant manual labour are mquupd to obtain the 750 Ibs. of Rhea. The-
question occurs,—Is it possible to expect that the cultivation of Rliea could
be rendered profitable under such mnalﬁﬂ?_ To this it may be answered
that, in the first place, we do not know v hether, by the use of irrigation, the
out-turn of Rhea may not be considerably increased. Secondly, i is likel
that the part of India which will be most dapted for the growth of Rhea wi
not be the part in which jute is now cultivated. irdly, there is the great
difference in price. Jufe is now sold in London at from 127 to 207, per ton. 1f
Rhea came to be sold at the pncesaireadyilndioated, viz., 251. to 401, per ton, low
as these would be in comparison with prices paid in former years, they would still
range at about double the prices of jute. As the freight and shipping charges
from Caleutta to London will not differ very much in either case, and will thn 3
bear heavily on the 'ch%P?r material, thod]::we of Rhea at Caleutta would be i
, treble the price of jute, and in the districts more than treble ; so that the |
5 s Pril'f: u:; l-gl‘l:egeﬁoascozpenmtle‘-.md more than compensate for the
iority in ow s 0 Su & certain margi increased
w ration as compared with &y;trte As regargsn gl

_ ‘ivhiohtﬂle ci:ltiva.tion of Rhea offers the greatest chances ¢ it
n‘“‘h‘o,‘ ose whith grow cotton to any extent, and, moreover, quite a different soil
would be agpropmted to Rhea than that now under cotton, so that the culti-

vation of the one fibre would not agriculturally displace th ;
regards profit, the heavier out-turn m is lil{ely tg tell in?tsoi‘::;’ thougl} s

56. The usual way of obtainjng’the- fibre from the Rhea st
hand the unretted green stems, an operation at which da;'
estimated to yield from } to 2} Ibs, of fibye, Retting
considered injurious, and drying .
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s . Specimens No. 1, No. 2, and
No. 7 illustrate the condition of raw China grass, while Nos. 3.4 and 8-9 represent

the same in its various stages of chemical preparation and bleaching.
Nos. 10 and 11 are samples of the Rhea pre‘,}mred by Greig’
Saharunpore trials. Nos. 23 and 24, receive

) 1‘, k' é
i JEi 21 ; :
i clusive, the Goverument of Tndia limited the competition to machines for “ . g, - ' : P ik 3
; eee,y . extracting the fibre from thc dused stemS. g 3 other circumstances Whé{;h would m'igf qﬂxgmageous to use dried stems, if :‘é‘:;’g"gm :
f Yet this experience hardly seems. conclusive, nor is the experience .of the A L only the quality of t‘he' ebighon ‘eno ; d £ ¢ fereace o
Rhea-growing countries, with regard even to retting, by any means conclusive. =4 Eﬁ The advantages of using dned stfamg n be }Juqﬁﬂy enumerate : g;b lollo_ws.li-.-. green stems,
As regards the preparation of the fibre from the dried stems, the expcrience 2 e (a.) The greater f:acdlty in designing hinery, _,and the pro ke zllxmp city T
of countries in which skilled chemieal treatmont is hardly known is no proof that s - of its working when compgred it ,‘thz'a,t intended to work the green :
the fibre from the dried stems is necessarily worthless. 34 stems. As a matter of con seut is easier to break up and to remove | :
For the last four years a very large number of persons both in this country the wooden core of the s{en.) il e latter is perfectly dry and broke_tn,
and on the continent have been supplied with samples of Indian-grown dried ’ than if it is moist and flexible. ?:'?hen,‘ as regards _tbg }:mportantl point
. : = Rhea stems, and during the last year also with specimens of fresh Rhea n in of removing the outer brown aiicle of the bark, if the dry stemsda.re
'I southern France. A large number of specimens of the produced fibre has been operated upon, this euticle is ry friable and easily reduced to dust LB
¥ - received at this office, and most of them accompany this report. The methods | and shaken out, yvhﬂst on the n 1t requires a scraping action to S
. used for the preparation of the fibre appear to have geen very varied, Moerman remove it, an action of all thelmost difficult to oltain by mechanical gt
'3‘_, in Belgium uses a patex‘lt system of retting in warm water in presence of a . means. ' 9 Rl o ) -
o e small proportion of alkaline sulphurets, which according to him prevent putrid (3.) Possibility of keeping the machinery going all fite year round, while
L fermentation, and never lets the retting proceed to the extent of injuring the fibre. that for green Rhea is dependert upon the supply of fresh stems; and
i He claims, moreover, that the fibre prepared by his method of retting (No. 50) _even by extending each of thy four erops 0 about six weeks, the
i" 5 is fit to be spun on flax machiners. Mr. Bevan subjects the entire sticks to machinery cannot be utilized duirg more than about six months in the
% some chemical treatment which extraéts the gum and leaves the fibre hut loosely - year; moreover, as already poitted out, if;-ﬁhe cutting of the crop is
s adhering to the stem, from which it can afterwards be separated by a simple - spread over say six weeks, the Glality of tiﬂprodueed fibre is likely to : :
§ Jaea mechanical ];)pemtiﬁx.l (I\{ii% 62). These two pl(‘iocesses have been mentioned first, ‘ - change considerably during thattime. 61 : e
Wil F as in both the resulting fibre is free gum, and can be used at onee for combing ibility of dissaciating the workiqg «" ¢te ¢leaning mill from the work ; s
3 and spinning. All the other processes, in the first st ge, effect only the sepa- () Pog?’ﬁ;m;lyantaﬁon. If the Rhea isto be cleancd ‘i,ngits fresh state, the
ration of the fibre from the wooden stem, and the outer brown bark, leaving supply of stems must”always be cose at hand, artly on account of the i e
in it the greater portion of the gum. Thus the condition is about similar hedvy freight for the fresh stems, 20 tons of which are required to ' -
to that of the rough China grass as Imported into this country, and also produce one ton of fibre, as also n account of the necessity of a regular -
LR contaius « large proportion of gum, which is subsequently removed by chemical ga.ily supply of fresh stems, whih cannot be obtained unless the mil]
(94 treatment. Numerous specimens are, however, given of the subsequent stages and the plantation work compltely hand in hand, one day’s supplies
¥ of chemical treatment, as well as of the first stage. &
{

only arriving at the factory ead day, and only the smallest possible

stogk bcin;]?mpt. On the othﬂmd, if the drled stems are worked,

any agriculturist, even not in fie immediate vicinity of the factory,

may grow the plant, cut it and stek it according to his own convenience,

and then sell the dried stems tothe factory. Freight is much reduced

in the dried stems, every four dus yielding one ton of fibre, and no

special regularity in the supplie are needed, as the dried stems can

remain in stock for any time. Under these conditions the plant could

be grown by the Indian ryot, vhilst the fibre would be prepared at
central establishments. ' P !

{d.) Probable increase in yield ’idf”ﬁb!}q _ As before stated, the fibre obtained

; from the dried stems amounts te about 20 to 28 per cent. of the weight

of dry stems, which corresponds to about 4 to 6 per cent, on the weight

of fresh stems.  But the yield ‘rom Greig’s machine at the Saharan-

- pore trials amounted to no mcl’ég;l 2§ per cent. of the weight of the

fresh stems, or not much more one half of the fibre which was

presumably contained in them. Yhe difference is at any rate considerable,

and proves how necessary it 18 to take into account not only the

working expenses and the qualiy of the produced fibre, but also the

roportionate yield compared with the weight of fresh stems ; and,

however much the machines for working the fresh stems may be

- improved, it seems, from the whle of the conditions under whick the

" work takes place, that the yiel L5f machinery using dry stems is nover

likely to be reached. TUnder such circumstances, even a certain

Specimens
§ machine at the
from Mr. Green, are.samples of

e e e i IO
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ot freshly prepared Rhea, grown in the Southern States, and said to be produced by
T a new machine brought out in New Orleans. Other specimens of fibre from the
= een stems have been received from Mr, T. Watson, Nos. 12, 13; Mr. T, Gray,
54 %ros. 34-37; Mr. Deininger, Nos. 42, 43; Mr. Houghton, Nos. 45-76. Most of
el the other samples have all been prepared from the dry stems, such as Mr. T, Watson’s
Nos. 14-19; Mr. C. F. Dennet’s, Nos. 20-292 3 Mr. Hill Dickson’s, Nos. 27-30’

Mr. G. Gibbs, Nos. 81-33; Mr. T. Gray’s, Nos. 88-41; Mr. Deininger's, No. 41:
Mr. F. B. Houghton's, Nos. 47-49 ; Capt. Wundt’s, No. 51 ; Mr. Gmlfmn’é N¢ 52:

; Mr. L. Marshall’s, No. 53 and Nos. 66-75; Messrs, V. Pope & Sons, Nos. 54. 55+
Dr. Collyer's, No. 56; Mr. Lagergreen’s, No . 60; a ! o

y & § also several othe 1
included in the series, sent as a sample prepared by M. Labiche from M :xrl‘;o‘?;:,t
and there are some others also, ‘ ’
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Probable 67. With regard to the comparative merits of the fibre as extracted from the
. ‘twecessof  green and from the dry stems, there seems to be an almost unanimous concourse
R g‘;‘; with  of opinion in favour of the dry stems. However

much this opinion y
) been influenced by the greater facility with which the dry stexgs are :'lgf?ke'clia Z\g
plr, - compared with the green, and by the inferior quality of the first French cro
e distributed in July 1873, still the prevalence of this opinion is a fact of some
e importance. Moreover, samples of the raw fibre produced f)

der_ !
£k , feriority in quality would hardly counter-balance the increased yield. Iy
P been valued at 85.. per ton, or a good deal higher than th?lgb:l(:cpigﬂg?;;:th :l‘;g This is o matter n Wwhich the agriculturist will be interested. Aytlth" ::\
il Saharanpore trials from the freshi Rhea, and which has been reported to be mot sah”“’fupgtfg“‘é‘;'e}hf; y,‘:ﬁ&"’?fﬂ“ﬁ"m‘*gd fo 138 Ibs. "f.sl'ﬁ;*g? fibre ‘
§ Sedeps worth more than 257, to 287, per ton, Numerous éxperiments seem also to show e s:lz? fibre had bee%x obta.ined;"i"r'st' ond O;V :hve - anea veratge J! t(]; » i ';,T’.'L_
<pes that the fine fibre prcpa,red from the dry Rhea does not possess less strength or o I d have amounted to about %0 lhs 2% per cent,, then e yield
lustre than that prepared from the green Rhea, as some of the s | oty it “hon 8,

; % per acre.  With three crops in [
the year, this would represent 750 Ibs, of fibre per acre per fnnum ; and

with four erops the yearly produgtion would rise to 1,000 Ibs, pe
; The preparation of Rhea from the Iried stems seems thus to be intimately

connected with the problem alresdy indicated,—how to produce cheap
Rhea in large quantities,

.\'

. i vimens accom-
! panying ﬂ;? ﬁr:iport may confirm. 1t must be also kept in nﬁndpt‘ixtat both in the
case of fl

of hemp all the operations are conducted on the ticks, and
thatdlmmugmohmerymndapwonly s

to dry stems.

fibre from the
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amd from the green stems. In tlns
the fibre prepared from the green
ely to contain less gum than that
btful whether any fibre can be

.' diate value as the hand-
ige need m_nmm

3 10 that -‘.‘ﬂm is cut in e
better | ‘,g?thoroughsorlﬁgg
rth a th;eknem‘ﬂianm n be afforded with
_ uIdéham becutfmmdayhdaytqsupplya
king %;men ,7‘ore,byusmgdrled8twksﬂle:e &
hab'htyo producing ¢ uniform quality of fibre. =
ty“’_"vﬁ hetha.t of drying the stems, a difficulty Whmh, i
i madunng the rainy season. Dr, bell
ears ago a ecrlain quantity of Pooah
, ges in this respect, and was obliged to
make use of art:ﬁcxal hgm. ;1- 8 probable that in parts like the N.W.
_ Provinces no serious dxﬁenlwaneed be aﬂhmPatal on this aseount. Tt is likewise
possible that the difficul 17"‘3 mg overcome by the following expedient.
- It seems likely that stemso? un% zowth, tall and thick, will contam a much
~ rougher, but also much stronger, fibr than the small slender shems of shorter
~ growth. The first may produce fibre suitable for hem and
such like. The thin short skaws may give a fi smtable for fine or

textile manufacturing the rainy season, in order to avoid
~ the difficulty of thestems; it;njghtansmtolettheplantgrowtoits
full height, mmﬁ’;zg 'uahty to acezfmn. extent but still obtaining fibre

. which will be very
.Fmofﬂleyeant
REA a.ndthusobm

" ﬂrdhm : ieals the gmtemor mal]m
2s clean ‘fibre per ton of fresh
mble utmost latitude nght to he

use if, say, fo

nquoent had hemobtaxnad';
~ stem,

, Itmhkewmpossiblethatw,. ba twammm mmeufhl machines
or processes. The advantage which o ne machine may afford bvt.he high quﬂg
of the fibre turned ocut, the other may secure by chea of operation,
producing an increased quantity of ﬂhe,%hongh of smaller vnﬁm‘;. Somomaohmn
may be more suitable for the treatmest of the full-grown stems, others for the
fine stems ; the one producing Rhea for cordage purposes, the othmnhum-‘
gtmg with the finest flax and alpaca. Iﬁilonly by testing and ng in
mmanmrﬂwwholeﬂeldo{the ¢ lpphostnm edy
3 'developmmtofthxsmvaluable’ ant cz

Ty -"""ﬁfzethe plaqtsmhe_,_ e
‘suggest themselves to agriculturists ac

S : ulx : RN, ‘hig ot
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Preliminary
trials in July
or beginning
of Angust,
and final
trials in
(ctober or

November.
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PROPOSED MEASURES.

62. As it scems desirable that some fresh steps should now be taken by Govern-
ment, the first question to be decidedis whether a new reward should he offered
similar to that of 5,000/ five years ago. The solution of this question will mainly
depend upon the decision arrived at with regard to the p{acc in which the new
trials, if sanctioned, are to be carrieq out, The prize of 5,000l was avowedly
offered in orvder to tempt the inventors to incur the eonsiderable risk and ‘LX},‘.“;,,
of sending out their machines and theilagents to India, where alone the trials with
fresh stems were supposed possible.  But if the trials were to take place in England
10 such reasons would apply. The éxpense and risk to which the competitors
would be put would be insignificant in comparison with what would be neeessary
with trials held in India. Al} that seems necessary is that Government shoulil
provide the space and th® power, as also the supply of dried and fresh stems. o
win in a fair competition would be a sufficient prize, as the successful machine
is likely to prove a more valuable I_”-‘*i'PeJ;-y than ;in,\' prize which the Government
could be expected to offer.

63. Trials in England even withouta prize are likely to attract a good mans
more competitors than trials in-Indis with a prize. The difficulty hitherto has
been to supply the raw Rhea 5’{1«31115. This difficulty has, however, been overcome.
In the first place, as already pointed ou', trials with dried stems are likely to prove
as important, if not more so, than trials with green stems : and, moreover, repeated
experience has shown that green stems may be obtained from France, and even
from Algiers, in a state perfectly fit for working. There is, therefore, no difficulty
in arranging for a perfectly fair-trial both of machines (;:p«-mtiu;; on dry and
machines operating on fresh stems. 5 ;

64. The purpose of the trials ought to be to test all the principal methods of
extracting the fibre from the Iihea stems, especially with the view of settling the
comparative value of the fibre obtained from the dry and from the green stems.
Retting, both of dry and of green stems, should likewise be tested, and there is no
reason why it should be impossible to test also some of the other methods of
treatment in which high-pressure steam and chemicals are used for the disinte-
gration of the stems.
~ As recards the cost of preparing one ton of fibre, competent mechanis
whose decision could he accepted with confidence, would have to be
As there would be no prize, it will be unnccessary to fix any speeific limit for the
cost of preparation or for the value of the fibre. It will be quite sufficient to
ascertain fairly in the case of each machine or of cach process, what these values
are. And, with regard to this point, the experience of the cotton gin trials held at
Manchester proves satisfactorily that there is no difficulty in devising such
arrangements, that not only all machines are in reality tested fairly against each
other, but that even it if Ampossible to impugn the fairness of the operations.
The same programme of arrangements as then adopted will, with small modifi-
:ations, hold good for the Rhea trials likewise

?;11 P(‘fa-r(-(ig,
appe inted

65. With regard to the time of the year most suitable for the trials, this
depends mainly upon the facilities for obtaining fresh Rhea stems. In the south
of France, from which the supplies will have fo be obtained, there are two ero 8,
one gathered about the middie of July and the other about the end of Oectober,
The first crop is very inferior in quality to the second. Moreover, the transport
of large quantities of fresh stems at tha’ season of the year is very difficult, as
there 1s considerable danger of heating and fermentation on the one part, and of
drying on the other. These two considerations thus point to Autumn as the
best period for the trials with fresh stems. A suflicient supply of dry stems
from India could be likewise obtained by that time.

There are, however, great advantagesin having a smaller preliminary trial in
Midsummer ; at any rate, for machines operating on the dry stems, A certain
amount of dry Rhea stems is available for this purpose. Tn the case of trials with
such a difficult and little known fibre as Rthea, it is natural to expect that a first
series of trials will be useful mainly in suggesting further improvements in
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the machinery, rather than in deciding tle whole question at once. Dealing even
with such a well-known fibre as cotton, it was found during the progress of the
cotton gin trials at Manchester that a first series of trials gave at once an impetus
to further modifications in the cotton cleaning machinery, which was subsequently
tested in the second and third series of trials, and which showed the considerable
progress effected in the construction of the machinery consequent upon the expe-
rience gained during the progress of the trials. The same thing is even more
likely to occur in the case of Rhea. Asregards dried stems, it is quite possible
to carry ou! . real preliminary trial on a small seale at the time indicated, whilst,
in the m .ntime, arvangements could be made for the distribution of a certain
quantity of green stems preliminary to the final trials at the end of October next.

66. The mechanical portion of the problem of preparing Rhea for the market Experiments
can thus be solved in England. But the no less important agricultural problems "*°tb,e "-"I*"d‘?d
can only be solved in India. The Government plantation af Saharunpore ought °** ™ India.

to afford ample opportunities for an experimental investigation of the best
methods of growing Rhea of the quality required for the various purposes to
which it might be applied. The marked success which accompanied the efforts
of Dr. Jamieson, the able superintenden* of the Botanical Gardens there, in the
case of the cultivation of tea, makes it possible to anticipate a similar success in
the case of Rhea. The principal points to be investigated are the following :—

(a.) Influence of irrigation and mann ing, especially with regard to the effects
of returning to the soil the leas,'s and branches of the plant as well as
the ashes of the sticks after deccrtication :

(b.) Influence of seasons. The experiments of Mr. Sandys referred to in the
Government despatch of ought to be repeated. They
consisted in cutting a certain portion of the crops during each successive
month throughout the year, and. forwarding the produce of each month
for valuation and report :

() Influence of height to which grown. The point of comparing the quality o

" the fibre contained in shout stems of only tiree feet height with thas ob-
fained from full grown stems is the one of most importance to de decided.
Of course if the plant is only grown to this small heigat it should be
planted closer than if is at present: ;

(d.) In fact independently of the height, it is important to ascertain thc cffects
of the different spacing of the plants on the thickness, stmlg}mq&ss, and
branchiness of the stems. As hefore pointed out, it is quite possiblethat
by growing the plant only three feet high, a much larger out-turn per
acre may be obtained, partly In consequence of the denser growth, and
partly from the greater number of crops during the year.

(e.) Cost and arrangement of the gathering and drying. Two things have fo
be considered in gathering : 1st, the stripping of the leaves ; and 2nd, the
sorting of the stems according to length and thickness. In the course
of the operations carried out by this department in Southern France
for the supply of fresh stems, it was found very convenient to strip the
branches and leaves before catting the stem bfr simply passing the hand
from the bottom of the stem upwards. This could be done more readily
than after cutting. The sort ing of the stems is of the greatest
importance and should be done directly on the field. As regards drying,
different plans of stacking in the field ought to be tried, noting the time
required to effect complete drying. Tt is of course advisable to avoid
as far as possible the drying in Sheds and the cartage of the fresh stems.
Retting experiments with drit:d stems might likewise be instituted,
though in this matter a considiarable amount of practical experience is
required in order to have any eliance of success.

!

J. ForBes WATsox.
India Office,
May 1875.
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