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PREFACE. 

f
THIS report was prepared in accordance with G. O. No. I-~O::-6' 

dated 24 h Angust 1896. .. 

In I ccordance with this order a list of questions was drawn u~ and 

circulated to all districts. In each a special officer was deput!\d to write 

a report on the line.s of the questions respecting his own district, which 

reports were then submitted to me. These re~rts, together with the 

result of personal inquiries in the Etawah, Lucknow, Fyzabad, Bijnor, 

Bareilly, Agra, SaMranpur, Muzall'arnagar, Aligarh and Farukhabad 

districts, have formed the material whence this report i,s compiled. Of 

the district· reports those from Agra (by Munshi Muhammad Abd~l Majid 
Khan), Aligarh (by Blibu Jwala Parshad), Azamgarh (by Pandit Rama 

SD?aran'~al), Fatehpur (by Mr. C. H. A. Emile), Garhwlil (by Pandit 

Dharma.nand Joshi), Mirzapur (by Mr. E. E. Tiernan), Naini Tal (by Mr. , 
W. B. <fckburn), Rae Bareli (by Mr. A. C. Wiseman), and Sitapur (by 
1I1;r. G. ~. Dampier, I.C.S.) were the best, and contained much interesting 

. and valuable information. Useful reports were also received from Bareilly, 

Basti, Etah, Fyzabad, Mainpuri, Partabgarh and Saharanpur. 

In eo,nclusion, I umst state that previous to writing this report I 

had no greater knowledge of textile fabrics than was obtainable from 

books: those to which I have referred will be found mentioned in the body 
• 

of the report . . 
CRAS. A. SILBERRAD, B.A., B.Se., I.C.S. 

ET.(wAH: } 
The 18tJ, June 1897. 
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NOBTH-WESTEBN PBOYINCES AND OUDH. 
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CHAPTER I. 
TRADITIONS AS TO THE ORIGIN OF THE ART OF WEAVING AND OJ!' THE­

COTTON PL.u.-T. 

WITHOUT contendingfo. the strict accuracy of a Hindu tradition thatthe Rishi! 
Tawishta and Me gave an account of the art" of we.ving in the Sarap or Salap Shastra 
" 196 crores and severallakhs of years ago," or of one current among the Muham­
madans that Gabriel instructed Adam and Eve to weave cloth in consequence of the 
unsuitability of fig-leaves or bark, we may claim a very remQte antiquity for the 
subject of this monograph. 

As to the country in whioh cotton-weaving first arose great uncertainty prevails. 
Sir G. Birdwood claims the distinction for India {"Industrial Arts of India," page 241J ; 
whereas Marsden (" Cotton-weaving," pa~ 16) is inclined to prefer Egypt. But what 
is an nndoubted fact is, that in all countries wilere the cotton pIant has been found it 
seems to have been woven into some kind of cloth from time immemorial. I would 
refer the reader to the above-quoted books for some interesting information on the 
subjeot, and merely propose to confine myself to euch traditions as I bave been able to 
oollect in tbeso Provinoes, without laying claim to any antiquarian or mythological 
skill in co-ordinating or interpreting them. I merely relate them as I received them, 
and give them for what they are worth. 

The weavers are inoluded in two castee, JuM,hQ,fJ and KO'f'iB: the former being 
Muhammadans and the latter Hindus; but while the former are very zealous, calling 
themselves frequently Mtlmin, i.e., the Faithful, albeit somewhat incorrect in SOUle of 
their practices, the KO'f'is are far from being good Hindus, eating beef and sbowing con­
siderable affinities in tbeir practices to some of the aboriginal tribes. The Juldhas are, 
as a rule, more skilful workmen tbau the Ko .. is. They are much inclined to fanaticism 
and display a streng clannish feeling, helping one another, and to a great extent 
settling disputes between members of their own caste among themselves. As to the 
derivation of the word, there have been many suggestions. Thus one derives it 
from juhala (Arabic), making it mean" the ignorant class." In support of this 
the jlltahas lire to some extent rPgarded 88 r.roverbial fools. Other suggestions _ 
are that it is connected with" jal "ornet, "'UJla," white, * or (C jils" "decorated," 
because the products of their skill decorated the body. Creoke (" Castes of the North­
Western 'i'rovinces and Oudh") derives the name frem the Persianjula or julia, t 
" ball of thread. 

The most, widespread tradition is that above alluded to, !liz., that after the 
fall and expUlsion of Adam and Eve from Paradise, Gabriel taugbt Eve to spin and 
Adam to weave. Another version is that" after eating the forbidden grain (as it. is 

• Can this be connected wit.h the J.UAcN' name for tbemaelvea-N6rb&. (4' w.vel'l of light"). 
(Crooke-"Caaooltu Ill. 70). 

t Thi, i. apparently .. rathff lV8 word. It ilsaid in the "Burhin·i·X't" to be eqni,9'&lent W the 
Who« Of ylU'D wOUond OD. •• mall reed (_ p. 12). AD altmDative meaning given ila kind of grau gramDB' ' 
in )DOlat plaoea. . 

A 
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according to ~uhammadan tradition), Eve (Hawa), knowing of her nakedness, prayed 
to God, Who dIScovered to her the cotton plant and art of weaving. These traditions 
are obviously derived from the Koranic text: " 0 children of Adam, we have sent 
down unto !OU apparel to conc~l your na~edn.ess, and fair garments." (Sura VII, 25) 
Other versIons are (1) that It was ShlS (u., Seth) who was taught weaving by 
Gabriel, and that previous to his learning the art mankind wore bark; (2) tbat 
it was Shis of all his sons whom Adam taught to weave; (3) that Idris, the son of Shis 
was the first weaver, and that he is the patron saint of the weavers.. ' 

From Luc~uow come~ a tradition that .Julaha8 arose.in the time of" King 
Jamshed of PersIa." In Mlrzapur they are saId" when ofi"erlDg any sacrilice to do 
80 to Arastu ate Rasul as the founder of" their industry." In Moradabad, ·Muh~mmad 
Arif is the alleged founder, while in Naini Tal, Moses is said to be their patron saint. 

These traditions, 80 far as I am able to see, throw no light on the origin of the 
Juldhas. They are doubtless, as a whole, converts from Hinduism, and not immi­
grant Muhammadans. 

The KCYris sinlilarly have several obscure traditions, and mention is made of the 
origin of the weaving art in several Sanskrit works. 

I have been able to collect the following tales :-

(i) "The cotton plant was first produced on the birth of Illa, one of the 13 
wives of Kllship, son ofMrich, son of Brahm a, and since ber time weaving 
has been practised!' This story is said to be found in the 6th Chapter 
of the Bhagwat. (EtlIwah.) . 

(ii) "One hoodred and ninety-six croTeS and seve:ral lakhs of years ago 
Tawishta and Me, Rishis, described tbe art of weaving in the Sarap 
(or Salap) Shastra." (My informant says he was told this by a Pandit.) 
(Etawah.) 

(iii) .. When God gave intelligence to man, the necessity of clothing became 
recognised, and man observing the web of the spider and the nest of 
the weaver bird invented weaving!' I have been W1able to trace this 
tQ any hook. (Etawah.) 

(iv) "Ishwara first taugbt the KCYris and showed them the cotton plant, and 
from their being first to do it tbey are called KO'l"is." (EtlIwah.) 

(v) "Vishwamitr (the teacher of Rama) first caused the cotton plant te> grow 
for the advantage of man in the Treta Yug, and ordered tile Eoris to 
be taught weaving." Tbis is described in tbe V ishwamitr Jiwa'fl, 
Charit". (i.e., Biography of Vishwamib in the 6th Chapter of the 
Bhagwat). (Etl>wah.) 

(vi) "A. Brahman and his daught~r went to the Ganges to see a po-.yerful jaH!", 
and when they touched hIS feet the falcl". hlessed the gIrl and said 
'may you have a son.' On ber return sbe was found to be pregnaut, 
snd the story of the fakir's blessing riot being believed sbe was se~t 
away into the jungle, wbere she bore a son. One day B Jul6ha and hIS 
wife asked her to let them have the child; which sbe did, and they 
brought him up as a weaver, Daming him Kabir DIIs, and he it WI)S 

who lirst taugbt the Koris to weave." (EtlIwah.) 

This tradition is obviously a variant or more probably an erroneons ,:ersion of 
that given by Crooke in "The Tribes and Castes of the Nort~-W~ster!l ProvlDces and 

.Oudb," III, 316, wbere the fakir io Kahir DIIs, and the cb~d IS ~Id to have been 
born from a blister on the gIrl's hand j to bave been exposed 10 tbe Jungle and tl>ere 
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reared by a oalBess heifer till adopted by the J .. ldha. The origin of the word KO'I"i. 
is traced to this story as connected with kwdnri (virgin) or kori, a girl untouched by 
man. Many Koris state that they owe t.heir craft to Kahir Dtis, but on what grouuds 
it is difficult to see, as he lived in the 16th century; still he is frequently invokecj, 
before weaving. 

(vii) Anot.her story regarding the birth of Kahir Da •. is reported from E'tah :-
" As a married Brahmini was returning to Bonaresfrom her father-in-law's 

house she sat down to rest near a' bush. Suddenly some white Bowers feU 
into her lap from the sky; these she threw on the bush and on her returu 
home told what had befalleu her. Shortly after "man from Benares 
passed the ssme bush and saw a young male child lying under it, took him 
home, and brought him up, naming him Kabir. When Kahil" grew up 
he left Benares for Magadha, and on his way restored a boy to life, and, 
becoming so impressed with the nearness of death, invented weaving 
as a trade in which no lives could be lost, He taught it to the boy, 
whose deecendantS are the Koris." _ . 

(viii) The following legend (also from Elah) may be held to point to some 
connection between the K oris and the aboriginal tribes, as above alluded 
to:-" In remote times, KO'T'is (who at that time had no special name) had 
no occupation, living in the jungle. The ltishis and Mabatmas of the time, 
taking pity on them, invented weaving and taught them Ihe art, which 
they brought into the oities, where they were called KO'T'i (unrefined)." 

As regards psculiar customs connected with the cotton plant, the following 
account was received from Bareilly:- . 

" Wnon the cOtion seed hilS germinated the cultivator before noon on a Saturday 
goes to the field with ghl (clarified butter) sweetmeats and p~ri (a BOrt of cake fried in 
ghl), burns a hom, offers up some of the ghl, aud eats the other articles in silence." 

" When the cation comes into Bower be takes khil, (parcbed rice) to his field ou a 
W 8dnesdsy or Friday, scalters BOme over the field, and gives the rest to children: 
the idea being that the cotton bolls should swell like the rice. Wheo the cottoo is ready 
10 pick, the women piokers go to the north-oast coroer of the field with parched rice 
Bod sweetmeats. Here they pick two or three large bolls, pull out the threads of 
cotton as long as possible, and haug them on the tallest plaot oear by, which is called 
the bhogaldai. This plant they then sit round, fiU their m!>uths as full as possible 
with parched rice and blow it out in every direction. .A. hom is burnt and pickiug 
begins. This oeremony is oalll'd "ph .. rakna." " 

CHAPTER II. 
COTTON. 

THE only kind of ootton grown in these Provinces which is of c!>mmercial 
importance is the short-stapled variety known as "Bengals"; this includes various 
kinds known to botanists as G088ypi .. m herbace .. m. ¥ Por its botanical chal'acters 
and the differences of opinion as to whether the different varieties amount to different 
speoies or not, I would rerer the reader to the authorities quoted below,t and more 

• Callod in Watt'. D(otionar,y .. hybrid between ~ wi"., ...... and G . .. egll!c~.M. 
t Aut.horitiea-

Watt's Diotionary. Vol. IV. S. V. 901"", .... and autboritiea therein quoted. 
Ropol't on Indian Fibrea. Cross. Bevan and KiDg: Spon, 1887. 
ludian Agrieuhuria~ UID7, pages 12 and 63. 
Cotton Ba.ndboolr, Beolfal (Medlioot). 
Review of muu\U'el adopted to improve ootton culture ill bdia. J. F. Boylo. 1867, pagel 23, ., '~g. 
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especially to Dr. Middleton's paper in the" Indian Agriculturist." for January and 
February of last year (1897). 

These Provinces, as regards cotton-growing, may be divided into two parts. The 
first, including 0udh and the N orth-Western Provinces east and north-east of Allah­
abad, grows little cotton, the quantity diminishing as one proceeds east. Here produc­
tion, as a rule, is insufficient to meet local demands. The second includes the remaiu­
der of the North-Western Provinces. The most important cotton-growing districts 
are those of the Jumna-Ganges Doab and Bundelkhand. Here exports largely exceed 

. local consumption. -Cotton cultivation extends but a short distance up the slopes of the 
Himalayas, a little only being grown in the southern portions of Garhwal, Naini 
Tal and Almors. 

The total area under cotton varies about] i million acres, generally rather exceed­
ing that amount, while the outturn probably hes between 750,000 and 1,00C,000cwts. 
Of this amount approximately three-fourths are exported, the remainder is used 
locally, about one-third probably being employed for quilting purposes and the 
remainder spun. But that which is used for quilting ultimately to a considerable 
extent is spun, the cotton being removed after the quilted article is worn out; the 
extent to which this is ilone varies with the price of the fresh cotton • 

. The ordinary cotton known as kapds or deBi is sown at the break of the rains. 
But except on a very good soil always mixed with other crops, the usual mixture 
being arhar (Oaja'T11U8 indiC'!/.i), castor oil, sesamum, mung (Pha8eolu8 mungo), and 
urd (pha8eolus oconitifolius). Picking begius at the end of October and lasts usually 
uutil Jauuary; but oocasionaily the. plants are killed prematurely by frost. . Exces­
sive raiufall is, on the whole, more damaging than drought, water standing in the 
cotton 'fields being speoially harmful. -

This cotton is in some districts subdh'ided into varieties accordiQg to the parts of 
the district whence it comes. Thns in Etawah the best is known as P6.r, and is that 
grown south of the J umna; next comeE that grown in the strip of land extending for 
five miles or so along the north bank of the Jumna and termed Karka des; lastly; and 
this is deemed of worst ·quality, that from the remainder of the district known as 
PachM. 

The Par cotton is grown in a very dry and well-drained tract, where the under­
ground water level is usually at least 100 feet from the surface, while the Pach6.r 
comes from the irrigated parts of the district with the water level rarely 20 feet deep. 
The other variety being intermediate in quality is produced in a tract intermediate 
between those yielding the two first Damed. The difference in value of the worst 
aud best varieties is ahout 12 per cent. on the v&lue of the medium one. The num­
bers commercially assigned to the three varieties are, as a rule, respectively 5-6; 
6-7; and 7-8. . 

J n Muttra the desi cotton is graded into Phule and Oharad6.8, according to the 
amount of rubbish it contains: the former is worth 10 per cent. . more than the 
latter. 

Other vatieties are grown to a small extent, more especially in the districts where 
the amount grown is not more than suffioes for local oonsumption. _ 

Manua is re~orted to be grown to a. small extent in Allahabad, Bahraich, 
Banda, Bars Bankl, J aunpur, Lucknow, Mirzapur, PartAbgarh, Rae BareH and 
Sultanpur. . 

Narmd, in Basti, GhRzipur, Jaunpur, Mirzapur (where it is ~ termed Bemar), 
SaMranpur and Sultanpur. 
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Radha, &dhiya. or RaM in Allahabad, BAnda, Jaunpur, Lucknow, Mirzapur, 
Par~bgarh, Rae Bare1i aud Sul~upur. 

Jh.'IIlwa or jethwa in Bahraich, Ballia, GMzipur and Gonda. 

Manua and Jhulwa or jethwa appear to be identical, the last name arising 
from the fact that the cotton is ~icked iu Jeth (May). Tbis is termed G. 'Mgleetwm 
in Watt's Dictionary (IV-Ill), G. herbacewm by Duthie and Fuller ("Field and 
Garden Crops"), and G. aTbo .. eum by Cross and Bevan ("Indian Fibres," p.59) 
-a good example of the confused nomenclature of this genus. A considerable 
amount of this variety is grown in Mirzapur. It is termed tim;,.ya in D6.dhi in 
that district, where the ordinary variety is known as ehaTtirya. There it yields but 
25 per oent. of 1Ioss oompared to about 33 pel' cent. yielded by the ordinary variety, 
and is worth about one-third less. It is grown with aThar, Mjra and j'IIA .. , and is 
pioked in April after tho arhar has been ont. 

Radhia or .. aria cloeely resembles the foregoing, being asnperiorform of manua 
according to Watt'B Dictionary, which authority assigns the name of G. 'Mgleetum to 
narma, though immediately after speaking of" G. neglectum, the manua cotton." 

It is, however, certain that manua, rodhia, jethwa aud 'IIa'l'lna cottons are 
olosely allied, SO probably the most satisfactory way at preseut is to adopt Cross aud 
Bevan'B view, and oall them all varieties of G. arboreum. The cotton iB picked from 
March to May, the plants form small trees and sometimes atand several years, and 
always take at least a whole year to yield a orop. ' The cotton yielded is, as a mle, of 
finer quality, but less in quantity, than that from the des'; plant, and gives a poorer 
profit. The variety narma is specially grown as a perennial, and is never cultivated as 
a field orop, but a rew plants are grown near the cultivator's house or near temples; its 

'1Ioss is fine and specially used to make the Brahmanical thread (janeu) and for 
temple lamp wicks. In Mysore this is known as deo 1cap6.8. 

'Nankin cotton (G. "sligioBWm) iB Btated to have been grown in Bijnor and 
Cawnpore, but only experimentally, and some years ago. 

A specimen ofa khdki colour, apparently identical with,· or closely allied to, 
Nankin cotton, was reooived from Aligarh, labelled na<rma. Further inquiries 
merely elicited the information that it was "generally known aB American cotton," 
" had been introduced within the past 20 years," "was grown in small quantities," 
and" only used for weaving." 

In Gorakhpur the variety known as kukti, mentioned by Medlicot in the 
"Cotton Handbook for Bengal," p. 181, is still grown in small quantities in tahsil 
Padsawna. The 1Ioss i8 of a reddish tinge. 

Pe ... cottO'll is said to be grown in Hareilly, and bani...-uhiya and manO'l'an 
in JUnsi ; but conoerning thess no more information was ohtainable. 

The only mentions ot American ootton are from Bara Banki and Mirzapur. 
In Bllra Hanki it is said that a very small area i8 sown with a fiDe variety of Ameri­
oan cotton in Mangal Parsar. In Mirzapur a small plot is reported to have been 
suocessfully raised in 1896-97. Extensive experiments were made with these collous 
before 1850, bul Ihe reeull was failure. For details the reader may be referred to 
Medlioot's cc Cotton Handbook for Bengal," p. 164 et 8IJq. 

These and subsequeut experiments tend to show that but liltle is likely to be done 
in these Provinoes in the way of acclimatizing exotic varieties, and that tbe only way 
of improving the orop lies in judioious selection of seed. But even of this there is 
small hope, when it is recollected that it is rare for one man to grow &8 much as two 
aores of ootton, and that the produce of many holdings is bought up by one man, who 

B 
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has the whole ginned indiscriminately, thereby" mixing all the seed, which then 
beoomes the source of next year's crop. ' 

The cotton seed (binola) is ,used for,cattle feed,., being, generally, boiled,in water 
first. 

The following table shows the opinion of an expert on samples of cotton 
reoeived from the districts or places mentioned. To avoid any chance of prejudging 
the samples from the reputation, of the place of origin, they were suhmitted with 
merely numbers attached :-' , 

Agra (five samples) ..• Good to fine; Nos. 6-'-7. 
Aligarh (desi) ••. Superfine. 

{ 

(desi) ••. Fine. 
Allahabad (radha) ••. Do. 

C man'UG) ••• Fully good. 
Almora' ••. Bad, No.4. 
Bahraich ••. Silky fine. 
Banda ••• Fine to superfine • 

. Basti '" ••• 5 to 6i. 
Etah •• , ••• Superfine. 
Etawah ••. Silky fine. 
Garhwlll ... ,Fine. 
Ghazipur { ( .. anna) ... Silky fine. , 

(jethwa) 'Ditto. 
Kheri 

(Another sample) 
Lucknow 
Muttra 
Muza1farnagar (two samples) 
ParMbgarh ..• 

(Other samples) , 

...Rough, fine. 

... Above superfine. 

... Fine. 
•.• Superfine. 
... Fully good to superfine. 
••• Silky fine. ' 
;'~. Fully good to superfine. 

Two other plants yield fibres which are, like cotton, seed hairs, and often take the 
place of that fibre as material for stuffing pillows and quilte. These are 86mal 8I)d 
madar. • 

Semal cotton is derived from the 8emal tree (Bombaa: malaba".icwm), a' red silk 
cotton. This is a tree growing to a considerable size, bearing large fleshy petalled 
red flowers in March, which all disappear before any leaves are produced. 

Madar or akafia (Oawtropis gigantea) is a low-growing shrub bearing maeses of 
dull mauve and white flowers and thick dull green leaves. When the stem or flowers 
are broken a large quantity of milky juice exudes. After, the flowers a large pod 
appears wherein is the cotton. This plant grows wild in the dryest situations, and 
is most prolifio in flowers and pods. ' 

Neither of these fibres is capable of being spunl apparently,from not being twisted 
like the cotton fibre is. They, more especially the madar, are considered cooler for 
pilloW!! than ordinary cotton. 

CHAPTER III. 
GINNING, 

COTTON is always picked before noon, so that the boll~ shall be still damp from 
the dew, and so o<1me away easily without much admixture of" leaf." ,The cotton so 
picked is term~d kapds and is rarely ginned by the grower. He generally sells it as 
such to a ban", at some large village, who has it ginned. ' 
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, For ginning there is bnt one instrument in use throughout the Provinces. This 
is variously known Be RaMltl, Rahtl, Rahat, Rahtia, Rha'lltl, Ro'lltha, Ren«, 
Ot'lll, Ot(, OM, Utta, Oharkhl, Waita or Ghwrcha. The, two last. names are 
restricted to Almora, but the others appear to be used almost indiscriminately over 
the Provinces. ' 

The accompanying figure shows the usual form: Fig. 1 shows the elevation; Fig. 2 
the plan, Fig. 3 (p. 49) is from a photograph. The essential part.. of the instrnment 
are the two rollers (bela'll), one of which (A) is usually of lron; the other (B) (the 
lower one) of wood. These are geared together by an endless screw C, so that when 
the wooden roller is turned by tlie'handle D the iron roller rotates also. The rollers 
""e fitted into two wooden upright.. (E, E) 18 inches to two feet in length, inserted into 
the flat piece of wood F forming the base of the machine. To secure greater stability 
the piece 'of wood G is fixed on to F as shown in Fig. 2. On F there is placed a 
heavy lump of earth" or the worker put.. his foot on it. There is usually a piece of 
cloth fixed to the two uprighte· eo as to hang down below the rollers to the wooden 
base of the maohine. 

Ftc>. L 

Ft ... lI; 
. The ~orkm8n sit... on that side' of the machine towards which the projecting 

pIece G pomta, and Mnm, g the handle D with one hand (not- I1ecessarily the left as 
would be, the oase with. the gin figured) preaaes seed cotton between the two roll~ 
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which are so fixed as to press moderately tightly against each other. The floss is 
thus caught between them and dragged oft" the seeds, which fall down on the side on 
which is the workman; while the floss, then known as ,.a$, passes throngh and falls on 
the opposite side, seeds and iloss being prevented from mixing by the oloth above 
mentioned. . , 

Slight modifications are fonnd in various places. Both rollers may be of wood 
or both of iron. The machine may be of greater size, and a handle is affixed at each 
end: in such case the handles are fixed one to each roller, and two workmen are 
requir~. In Gonda a gin in which the upper iron bar does not rotate is said to ,be 
used. Lastly, one or other of the rollers, usually the iron one, may be square or octa­
gonal, the other being round. This is a doubtful advantage, as it orushes a certain 
amount of the seed, thereby certainly adding to the weight of the ginned cott~n obtained, 
though not to its quality. At Jhansi a gin, in which the npper iron roller is covered 
with small indentations like a carpenter's rasp, is reported to be used; this may be due. 
to the influence of the sawgin much used in Bombay. 

The price of a gin varies from six annas np to Re. 1-8-0 according to size, kmd 
of wood USed, and quality of workmanship; occasionally gins are fonnd the wood­
work of which has been carved. The cost of ginning is reportea to vary betwee1l10 
annas and Re. 1-8-0 per maund of ginned cotten, the amonnt turned out by one 
person varying from four to eight seers of ginned cotton per day. This work is not 
restricted to any special caste, but is nsually done by both mel! and women of the 
lower castes, though more often by women. 

Steam gins have been established at Agra, Banda, Etilwah, Kananj,· Kosi 
(Muttra) and Cawnpore. 

CHAPTER IV. , . 

. COTl'ON CLEANING. 

APTEB being ginned, cotton intended for export is taken to the nearest 
cotton press, of which there are many in these Provinces, there made into bales, and 
then despatched to where required. That intended for local consnmption requires to 
be opened np, cleaned and made iuto a form ready for spinning. The preliminary 
proceeses in the mill-industry are "opening," "scutching," "carding," "combing," 
"drawing:' "mubbing" and "roving."· In the hand industry the preliminary 
operations result in the production of a sliver (tenned pan(), corresponding closely to 
the state of the material after being carded in the mill industry. An the subsequent 
processes, which result in attenuating the sliver and imparting a slight twist thereto, 
are performed by the spinner at the same time as he does the actual spinning. 

The ginned cotton is, as a rule, first roughly picked over by hand, usually by 
the person who will spin it or by some members of the family. In this way the more 
gross impurities are removed. This process is known as tumnd. 

It is thsn handed over to the professional cleaner-known variOtlsly as dhuna, 
behna or naddlf.!, and almost always a Muhammsdan-to undergo the process termed 
dhunna or in the hills phataknIJ or phanncs. The basis of all methods is one and 
the same, viz., to cause a tightly-stretched string t() vibrate in a heap of o()tton, thO' 
vibrating string separates and opens the matted masses of floss as pnlled oft" the seeds. 
in ginning, thereby greatly increasing the bulk.and shaking out dust, dirt and other 
impurities, which gradually settle down to the bottom of the heap. 
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The simplest instrument l1Sed is a bow (Fig. 4) of bamboo with the string some­
times of gut! at others of some strong fibre, 6.g., hemp is used occasionally in Garh­
wal, where, however, it is sometimes replaced by a finely-split pieoe of bamboo. Such 
a bow is known as dha7l1l1. • • 

FIG. 4. 

The bow is held in the left hand with the string partially buried in a heap of . 
cotton-the operator being in the usual squatting position-i>nd the string caused to 
vibrate eilher by being plucked by hand or by .. snitably shaped piece of wood. 
This instrument is only nsed to clean small quantities and its use generally restrioted 
to cases where the spinner cleans the cotton him or herself. . . 

The more elaborate instrument [shown disgrammatically in Fig. 5, while Fig. 7 
(p. 51) is from a photograph] is invariably used by the professional cleaner, who, in 
fact, rarely uses anything else than this, or a elightly modified form thereof. 

It consists of three portioI1$-

(i) B, the bow ('-".:I1l or dkan1ii). 

This is quite similar to that desoribed above. 

(ii) a, the instrument by which the cleaning is actually don_termod dh,,"fi, 
dhClnua, dhClnukni, pinjCl, pinnll or phCltkG. 

o 



10 Monograph on Cotton Fabrics 

This consists of a wooden fraine in three pieces c b d of light and strong wood 
(8t1~ and. ber are used) to which is attsohed the etring e e-nsually of gut. This 
is stretched so tightly that when twanged it gives out a musical note. The construc­
tion will he obvious from the figure, the piece D may either be cut out of a plank 
or be formed of two separate pieces as shown by the dotted lines. 

FIc>.6. 

(iii) the m'~thiy(J, (Fig. 6), be~n, bt1na, ht1tha, beonga or dharta. This is 
very like an orilinary dumb-bell, but about 12 inches long, and is usually 
of tamarind wood, but in the hills of khair (Acacia catechu); sometimes, 
however, of be~ (..Egte marme~o8) or pwrsidh. 

This process is always done under cover and in 'a place sheltered from the wind. 
The bow, B, is suspended to the roof, ,bamboo side up, to the middle of the string is 
attached a longer piece of rope or gut to which the dhunki is fastened so as to balance 
and to hang with the lowest point of the instrument six inches or so oft the floor. The 
dhunna squats so that the piece D is on his left and grasps the instrument near the point 
A with his left hand, and causes ,the string e e to vibrate by catchihg the muthiya in it. 

He places a heap of cotton to be cleaned immediatsly under the dhunki and 
depresses this latter till the string is well in the heap. The vibrations then scatter 
and disintegrate the masses of cotton as above described. The instrument is so worked 
as to remove the cleaned cotton away from the operator. When all has -been so 
removed he collects it and brings it back to its former position, and repeats the 
process two or three times, after which it is properly cleaned. It> many cases the 
bow, B, is omitted, bnt the work is not then done so well or so quickly. 

The cost of the stock-in-trade of a dhuna probably does not exceed Re. 3 ; that 
of the dhwnki varying from 12 anUBS to Rs. 2; while the muthiya can he obtained 
for six to 12 annas, and the bow for four to six. 

The work is tedions and unhealthy, the dust and small particles of cotton 
entering the lungs and giving rise to asthma and lung complaints. 

The rate of paymen:t is three pice to one anna per seer, and the rate of work is 
said to be about two to fonr seers per diem. ' 

Thjs method of cleaning is suffioient for the prodnction of ordinary yarn; 
when, however, very fine yarn is required_.g., for weaving fine muslin--cotton 
so cleaned is carefully picked over by hand, while as a further precaution the ootton 
when subjected to the aotion of the dhunki is kept on a bamboo framework termed 
tattar instead of resting on _ the ground. But very little of such fine work is 
done. . 

Cotton, after undergoing the ordinary process of cleaning, is made either into 
~nfB or gt1Us- Recording as it is to be spun into yarn or either kept or used 
for stuffing quilts. The pfinfB (also termed poni, peori and rt£1&wdU) are about 
six inohes long and of the thickness of a finger. To produce them suffioient cleaned 
cotton is pulled out and flattened by hand on a flat piece of wood (known as Bil 
or pirta) or stone (pathar), and then rolled round a short thin pieee of stick or 
reed made of 8arahri or some other reed (termed sara, or, sirki) which is then 
withdrawn from the centre. The result is an approximately uuiform cylinder of 
ootton. The thickness varies with the fineness of the yarn to be spun. The. gt1Us 
are very similar to the pfinfB, but about treble the thickness, and usually somewhat 
flattened. ' 
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The cleaned cotton is frequently ~e up into ptlnh or gdlda by the dhwna ; 
but sometimes by the spinner. 

CHAPTER V. 

SPlNNlNG. 

THE sliver of ootton termed punl has to be elongated Bnd twisted to form 
yarn. This is done by aid of the spinning-wheel. 

The wheel is termed charkha, rahta or ph~rka, and consists ultimately only 
of a mechanism.whereby the spindle or sharp pointed thin iron rod known as takwa 
ur takla can be rotated at a high speed. This is effeoted by conneoting the spindle 
by an endless string (mtil) WIth a large wheel. The diagram (fig. 8) will show the 
mechanics of the maohine; while fig. 9, ij>. 53) from a photograph, shows the aetual 
construction and' method of working. The larger wheel is supported on a pair of 
uprights 1 t to two feet high, separated about one foot. The axle is inserted in two 
holes in the uprights and at each end carries a number (8 to 12) of spokes. The spokes 
at one side are so arranged as to appear between those on the other. The end of each 
spoke is then joined by string to the ends of the two nearest spokes at the opposite 
end of the axle. The result is a series of stretohed pieces of string, forming the 
ribs of a cylinder (more correctly generators of an hyperboloid). The spindle 
is about 12 to 18 inches in length, and is supported ,on two wooden uprigh1l! into 
which are fixed horizontally two smaller pieces of wood, and to these again two 
small pieces of leather (termed chamrakhl, the spindle aetually turning in contact 
with these. The pointed end of the spindle projects six to eight inches beyond 
the support and is oonnected by an endless string with the wheel. This may be of 
gut or hemp fibre, but is more frequently made by twining together 10 or 12 strands 
of yarn,' and then applying a sticky semi-resinous substance obtained by boiling 
rtit (resin) with mustard oil until the whole beoomes semi-solid, on cooling the mass 

sets to a sticky solid. This is applied as resin is to a violin bow. 

FII •• B. 

A driving wheel. B spindle (takwa, takla). 

To spin, the operator-usually a womaD-4J.uats with the wheel in front of her 
and the driving wheel on her right hand with which she turns ii, the projecting end,of 
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the spindle is thns towards her and 0" her left (see fig. 9); she then tllkes a p6n( 
and draws out a little of the cotton at one end and twists it by hand, 80 as to make 
about four inches of truly handspnn yarn (which'is left attached to the remainder of 
the p6nl). The yatn 80 made is made to adhere to the spindle, generally with the aid 
of some spittle, and the spinning proper commences. The spindle is caused to rotate 
very rapidly, and at the same time the left hand is drawn up so as to reach abont 

• two feet from the point of the spindle, the fingers simultaneously pushing ont· a 
little of the cotton of the pfinl, the rapidly rotating spindle twists the cotton as 
it is drawn out, thereby prodncing yarn. When sufficient twist has been imparted, 
the spindle is rotated slowly and the yarn allowed to coil itself on the projecting part 
of the spindle behind the' point. To prevent the spun yarn working backwards 
and becoming entangled with the bearings of the spindle, a leather stop, called dhibri, 
is sometimes put ou the latter. The process thus continues till the whole p6ni is 
spuu, when a new one is taken and a little ,arn spun from the end, but instead. 
of being caused to adhere to the spindle it is twisted into the end of the yarn already 
spun. 

The fineness of the yarn varies with the care with which the cotton has been 
cleaned and with whioh it is spun: & particnlar point being that the smaller the 
amount of cotton used in spinning the two feet spun at one stretch of the arm, the 
finer will be the thread. 

Paraita. 

1 

I,' 

3 2 

Frs. lL 

The ru'n 80 wound on the spindle forms a double cone truncated at one end if 
1\ dhibri 18 used. This is known BS a kakM, also anaea or tMWi. When no more 
can be. wound on the spindle ~e kUkri is removed and spinning begun afresh. The 
kflkrl IS then wound lUto skems known as atti, pola or phBnth. by aid either of an 
'~'m (or 06n~) or of a paraita. The former (Fig. 10) consism mersly of three 
plecU of wood In the shape of an H. Tile yarn is wound thus: beginning at 1 t~ 
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thread goes to 2, then to I, next to 3, and back to I, and so on. The ",,",ita is 
shown in Fig. 11. It consists of the central stick A, to one end of which are 
fastened the curved radiating pieces B B, of which the other euds are attached to the 
circnlar piece C. The central stick A is fixed into a hole in a heavy lump of 
dried mud CD) (known 88 thuM), eo that it can rotste easily, and when nsed to 
wind aUis from the kUkris is rotsted by hand. The yam when wound oecnpies the 
position 88 shown in the Fig. (E). This instrument is, however, more often nsed 
88 a support for ilie hank, when it is to be wound on to the 'tialis, the small reels 
nsed in laying the warp (see Chap. VI). 

Two or three ~ are nsnaIly joined, by twisting the ends together, to form 
one hank. When yam is sold it is nsnaIly eold in hanks; occasionally, however, the 
kVkria are eold 88 such. 

. Spinning is probably the only industry in India iliat is performed by persons of 
all castes, and concerning which there appear to be no caste prejudices. The only 
caIlfl of any pellOlUS using this as a sole means of livelihood appears to be that of the 
Khatpatias of Soron (Etah). Women of the KIWi and JuM.ha castes nndoubtedly 
spin more than those of oilier castes. Women of richer classes spin for amusement 
and for household use, often meeting and spinning somewhat on the English working­
party principle ; while those of the poorer classes spin both for home consumption 
and for sale. As a source of income the ooonpation is a poor one. The price paid 
for spinning • IIUf" of yam averages from two to four annas, while four to six 
cMitaks is abont alliliat can be done in a dsy. 

CHAPTER VI. 

WABPnrG. 

TIm nen process is to lay • snJIicieot number and length of threads of yarn 
parallel to form the warp of the fahric to be woven. The yam, whether hand-spun . 
or machine-made, is nsnaIly obtained by the weaver in the form of skeins or hanks. 
They are eoaked in _ter for 24 to 48 hours and then wonnd on 10 snitsble siBed reels. 
To do this the skein is supported either on the f'CIrtlW (already described) or on an 
instrnment esrving the _e purpose, termed pa" or (like the spinning-wheel) e1wJr.. 
&.. Thls latter consisla of • round a:de a foot long, to each end of which are 
affixed aix spokes arranged so that when the instrnment is looked at along the axis, the 
spokes at one end appear 10 bisect the angles between thoes at the other (as in the 
driving-wheel of the spinning-wheel); • spoke at one end is connected by string 
10 the two nearest; SPOKes at the other. The 12 strings thns joining the ends of the 
spokes furm a support 10 the skein. The reels are of two sizes: the larger, nsed fOr 
the warp, are termed tadla, cMumclJaa, -. chhujjIJ or kmdtJ, and are aboot 6ve 
inches long; while the smaller, kncwn as t&4li, cMunchhi, ftlJri or ,.ttIJ, are not more 
than th!ee inches in length, and are nsed 10 oarry the weft yarn, being of such a sise _ 
to 61 inlo the spindle. Some of the names above given appear 10 refer 10 the yam 
when on the raeIa, and others 10 the reels themselves; bot there eeems no 6xed mIe, 
the names being nsed sometimes for one and sometimes for the other in the varions 
diatricts. These reels are made either of -Wl. bamboo or eomeother kind of reed, 
and are hoUow. They are pot on the free end oC the spindle, a little thread being 
a-med to the bearing of this latter and wound round it under the reel to prevent 
eIipping. The skein is wound oft" the pcH'IJWa or chtJ,.1;M on 10 the reels by tmning 
the spinning-wheel, the reels being replaced by others as they get &lied. 

D 
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-The warp is first laid on an arrangement of sticks termed pcvriya. Fig. 12 showl 
a pIau. A, B, C and C are stout sticks firmly put in the ground; D, D, D, &0., are 
light straight sticks, small bamboos or 8111l"kandi known 88 8W1"a8 or 8W1"Wa8. These 
a,e 2, to three feet long, and are placed in sets of four; all four are stuck in the ground 
88 close together a8 possible, but diverging at the top so as to form the corners of a 
square, each side of which is about 10 inches. The distance between each successive set 
is three to four feet. A large reel (nl1ll"a) of yarn C (Fig. 14) is slipped on an iron 
nail, termed o1lrt, dutaklA or sal6.ka (B) some eight or nine inches long, with a head 
sufficiently large to prevent the reel falling off. This nail is inserted head downwards 
into a hollow stick about two feet long (8entha, dungi or d6.nda, A in the figure) in 
which it is kept by friction. The warping is generally done by a woman or· child. 
The warper takes two d6.ooas with attaohed 1lriB and narae in his two hands, and by 
beginning from the large stick A in Fig. 12 lays the yarn as shown by the dotted lines 
in the djrection indicated by the arrows: on reaching C C the warper returns, the 
yarn following the course shown by the continuous line till A is again reached, when 
the dotted line again shows it. The yarn is supported by the tension and the friction 
against the sticks D D, against which it presses by reason of its being placed alternately 
one side and then the other, besides being snpported by the slant at which they are. 
The warper continues the process till a sufficient number of warp threads for the 
breadth of cloth to be woven is laid, The resnlt of the arrangement is to produce 
a cross between every pair of sticks whereby each successive thread is kept separate 
from its neighhours thronghout its length, and to prevent successive threads from 
getting mutually entangled. The length ABC is that of two pieces of cloth, the 
warp being nltimately cut at A when ready to be put on the loom. 

The arrangement for warping differs slightly in detail from district to district: 
e.g., the whole series of sticks may be in one straight line, thus avoiding °the need of 
the tnrn at B and the stout stick there; but the principle is the same: exigencies of 
space causing most of the modifications noted. The parya, of which the plan is given 
at Fig. 12, is one that Was found in use at Ayj\na in Etflwah district. 

After sufficient warp is laid, a thin bamboo of a length slightly greater than the 
bread1h of the cloth to be woven is inserted just oue side of each set of four sticks 
(D), so that it slides between the two layers of warp. Its two ends are united by a 
piece of yarn. This maintains the crossed arrangement of °the warp threads when, 88 
IS now necessary, the sticks D are removed. This system of bamhoo and string that 
is thus inserted is known 88 p6.1b k4 8are. All the sticks (D) are then removed, but 
the large sticks are left at the ends, and the whole rolled up and starched by immers. 
ing in starch water in a suitable sized trough. The most approved kind of starch 
is that made from wheat flour and known as m6.nd£. A sort of bread is made of 
wheat flour which is crumbled up and allowed to soak in water fora night, in the 
morning the bread is squeezed out well and the liquid strained through B cloth. It 
is then ready for use. Barley, ju6.'I", or rice flour sometimes replaces that of wheat.' 

o The warp is then stretched horizontally on another system of sticks known as 
the mdnjha. This consists merely of a series of pairs of sticks stuck in the ground 
80 88 to for.m a letter X at such intervals as are needed to support the warp; the upper 
ends of the pairs of sticks are united by rope, while the warp is kept taut by attach· 
ing the stout sticks at the two ends to pegs firmly fixed in the ground. The warp 
threada are kept apart to a proper breadth by 0 the bows inserted as before described. 
The starched warp is put on this arrangement and brushed longitudinally with 
80 large brush termed k~nch made of khaskhas (the roots of the gandal grass, 
(Andropagon mwricatum), or sometimes of cocoanut fibres. It much resembles an 
ordinary English carpet broom, bul without the long handle. After the starch has 
dried the brush is usually oiled with oil of mustard. This operation smooths the 
yarn, causing loose ends to adhere to the main thread ; at the 88Dle time any hroken 
th~ are mended (by twisting the ~nds tOj18ther). The whole process is known 0 

8S pat kama. Lastly, the bamboo sticks whlch have so far separated the two layers 0 
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of warp are replaoed by .tout yarn only, whioh i. tied tightly 80 that the warp 
appeare merely as a thick and long skein. It is all rolled or twisted about one of 

o 0 

I 
• • 

• ti I "", 
l' 
:: .... 
0 

= 
~ 

• • • • 

• I 
I 

• 

• • I 

• 

· • • • 

, 
• , 

, 
I 
I 

• I , 

I 

,: 

A 

FIe. lJ. 

I 
I 

• • 

• • • 

· • • 

• • • I 

• • • 

\ 

Q 

Q 

Q 

Q 
• I 
\ 

\ , 

• • • • • 
,~ 

I 
• 

I 

I FIC!. 18. 

~ til Ii. __ m •• 

the stout ~ticks (known now 88 BiMhra or Bortn'a) stiU remaining at the ends; anel thus 
kept til1i:equirea to be put on the loom. . 
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Sometimes, instead of immersing the warp in the starch water as above described, 
the starch is applied by the kfJ:nck, when it is stretched on the m6:njM • 

• 

• 

Where space is so vaiUl~ble that it would be difficult to eet np a pariya, or some­
times from ohoice, the laying of the warp is done on a framework termed jat(r, or 
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in Garhwal pwnha-r. The constrnction will be nnderstood from the diagram in 
Fig. 15. A eeries of pegs (A A) are inserted into a wooden framework in two rows, 
there are uenally 15 or 20 m each row, the distance between the rows being 12 to 18 
inches. Nesr each of the pegs A A are plaoed two small pegs C C. The system of 
winding is shown in the diagram, the arrows showing the direction in whioh the warp 
is laid. It will be observed that in travelling from left to right the yam is always 
outside the pairs of small pegs C C, while when returning it is inside these. There 
is thos prodnoed the same system of oroBBing between each succeBBive peg that there 
is between each suoceBBive stick in the pa;riya, process. The whole frame is not more 
than four feet by two; the warper plaOOa it in front of him on the gronnd at a conve­
nient angle, layiug of oouree but one thread at a time •. To caose the yam to run more 
easily and to lessen friction it is passed through a small cylinder of smooth wood 3 
inches long, and known as pwneWa,. In Garhw81 a piece of the legbone of a goat is 
used for this purpose. fhis tube is held in the hand which does not touch the 
yarn at all. The bows of bamboo and thread are then inserted in the spaoo left in 
front of every alternate small peg C, '.e., one bow for every large peg A, and the warp 
then spread out on the mtinjM, where it is starched by means of the ~nch. But 
in Garhwal in place of the bows the warp is simply tied after every large peg and the 
whole soaked in water for three daye, dried in smoke, and starohed. Then the threads 
are replaced by the bows and the warp stretched on the mtifljM . 

• 

When warp stripes are required in the fahric to be produced, the requisite number 
of threads of the required colours are laid in the warp. 

In wesving certain coarse and narrow fahrics the warp is not subjected to the' 
process of stretching on the manjh6. and being broehed with the ~'RCh • 

• 

CHAPTER VII. 

WEAVING. 

THEBE is praotioally but one form of loom in nee throughout these l'rovinoaa. 
It is shown in Fig. 16, while Fig. 17 (p.55) is from a photograph taken in the Agra 
distriot. The whole arrangement Ie always nnder oover, and raieed bnt a few 
inohes above the level of the gronnd: conesqllently to enable the weaver to Bit at his 
work a hole Ie excavated some 18 inches deep, wherein he sits, 80 that th\l hIIam A.A. 
is immediately above his thighs. 

Before proceeding further it will be advisahle to describe in detail the vario1lfl 
parts of the loom, which in ita entirety is known 88 adela, chii'll, manga or gith'll4. 
The beam AA (lapetGn, lapetfl', tflto or pho.niydld) on which the cloth lIS woveo is 
wonod up, is of some hesvy wood, frequently khaifo (Acocia catechu), and "bont 
three inohes square. At each end a stout iron rod projootB, whioh is let inw correspond­
ing holes in a firmly fixed block of wood, eo that the beam can rotate. At a sh~ 
distanoo from esoh end two holee are bored at right angles through the beeDI. Into 
these a stout stick (sdt or gmNa1WJ) is ineertecl, whoee end rests on the gronn<l. Tht 
beam is thUB kept from rotating, and the requisite tension IilIn be meintain8f;i i,I,l ~, 
warp. 
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FIG. 18. 

B 

FIe. 19-

Figures 18 and 19 show the constrnction and suspension of the heddles (hai, 
bOO/II, kanghi, dam, bllisll'l') (DD and EE in Fig. 16). The heddle eonsislB ola pair 
of sticks (AA and BB, Fig. 18), termed kdnri, connected by a series of pairs of 
loops of well-waxed cotton thread CC, the upper loop passing throngh the lower. The 
warp threads are passed through both loops, i.~., through the somewhat circular 
Bpertures formed when the two sticks are moved towards each other slightly 11& 
shown in Fig. 18. The two heddles are suspended from a beam overhead (A Fig. 
19). (This is variously known as kulvdns6., 8'ldtwr, leu/tI'I'lI, da'l'hm-i, tlbklli'l' or 
ktl'l'me8). To' this are Bttached two cords (BB) supporting a pair of stout sticks (CC), 
(the ntlchn(a, i.e., "danosrs," or Chllka), and to the ends of these are attached by 
cords (termed chllledO'l' or thti'l'e) the heddles DD and EE as shown. To keep the 
loops of the heddles dnly stretched, to each is attached below a piece of wood D I, 
D" E I, E I , (be/lin or bill/lin) and to the middle'of each of these are at1ached the 
pieces D

" 
E, (paonri, pelotll, paoli or panatl'l'): these are s40rt pieces of wood 

which are ·depressed alternaMy by the toes o.f the weaver, the arrangement of 
the parts of the loom (see Fig. ] 6) being such that these pieces are withiu easy reach 
of his toes 1108 he sits at his work. If more than one pair of heddles are used the 
method of support is quite similar. The heddles are attached two Bnd two to ntlchn(a, 
Bnd then these ntlchn(a are again attached to others and finally to the beam. Where 
the warp threads are required to be closer together than is possible with a single pair 
flf heddles, though but one pair is required for the weaving, each member of the 
pair is replaosd by two heddles fastened together so 1108 to move as one. The depres-

• 
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siol> of a heddle depresses all the warp thread. passed through it, thereby leaving a 
space between the two sets of warp threads through which the shuttle is passed. . 

FIG. 20. • 

CC (Fig. 16) is the" lay" (Mtha) whereby each sucoessive thread of weft is 
driven home; it is suspended by two cords from the roof. Fig. 20 shows the 
detailed censtrnction. It oonsists of two beams A and C (termed respectively hathiya 
and ta'l'O'fIcha), the upper being shaped asshown in Fig. 16 for convenience of holding. 
Th ... are oonneoted together so that the "dehh can play freely horizontally, whereby 
all strain on the warp due to incorreot suspension of the " lay" is avoided. The 
rdchh oonsists of a cemb of thin lIat (split) pieces of reed. The .. are termed kilk, 
and are placed side by side, each being tied on to its neighbour by string above and 
below (a, b, Fig. 20) ; the thiokness of the striug gives snffioient space between the 
successive" teeth." This instrument is made by a specialsub-oaste of Juldha8 termed 
rdchhbandhy6.s, or else by certain wandering tribes as the Doms or K anjars. 
Two or more warp thread. accerding to convenienoe are inserted in each division of 
the "dchh. FF in Fig. 16 is a smooth beam of wood (termed kharkUt or kd"ik) on 
which the warp is supported. 

The prooess of layiug the warp as described resulll! in an endless warp, each 
thread of it turning over the stick at the extremity, and continuing as the correspond­
ing under-thread. The warp threads are now all out at this extremity and one by 
one paesed through the appropriate loops in the heddles and space in the "lny ," and 
firmly attaohed to the beam (AA). As thi! is a very tedious process, it is usual to 
do it once and for all; a suffioient length of warp thread is left unwoven to pass 
through the heddles and "dchh, and the new warp simply attaohed to the old, each 
thread being twisted (not knotted) on to the old warp. It i8 obvious' that so long 
as the same arrangement of heddles is adhered to and the 88me breadth of cloth 
woven, no change is required. In fact, many weavers have "achh and heddles with 
a small strip of woven cloth and warp passed through them which have been in use 
from their fathers'times. This is speoially the case with the choicer patterns. At 
SaMranpur I was .shown suoh an arrangement oontainiug 16 heddles whioh none of 
the weavers then living knew how to uss. 

The whole length of warp spread out horizontally (i.e., from AA to, KK in 
Fig. 16) is from two to four yards according to the spaos available. The warp is 
kept stretched properly by the arrl)ngement at KK; this is known as bhan ... e or 
bhanjhn!, and ounoists of three smooth and stout hamboos placed above and below 
the warp and tightly bound together, 80 that the thread. cannot slip between 
them. To the end. of the bhanjhn! are attached two cords (jota) which join lIS 
shown at M in Fig. 16, whence a single rope passes over one or, if necessary, more pegs. 
(termed pind6., mahtawdn, munn! or hathela), and is atiachod to the peg P (barlela), 
which is within easy reach of the weaver's right hand. As weaving proceed3and 
more warp is required he loosens the rope at P and winds the woven cloth on to the 
beam AA. The remainder of the warp not yet stretched horizontally between the 
beam and the bha'1ljhni is hung loosely over a bamboo 0 (known as atbanna). 

It will be remembered that in the warp after the final brushing the bamboos wbich 
kept the crossings of the sucoessive thread. iutaot we,'8 replaced by ties .of thread. 
When stretched on the loom these ti"" are again replaced by stioks, of which several 
varieties (see QQ, GG, HH, Fig. 16) are used, sometimes one, sometimes another 
vurietr, and oooasionally more than one. 
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To the stick QQ, immediately behind the heddles, a pair of weights is W!ually 
attaohed to deplless the warp and preve\lt the stick working down on to the heddles as 
it otherwise would do by reason of the vibration prodnoed in weaving. This stick 
with weights attached is termed the nauZakht. Next to these are nanally two or more 
plain stioka followed by one or more similar sticka the ends of which are connected 
by thread. These are known respectively as 8a'l'a'l' and dhanneya, 8athia or taBga'l'a. 

A J( 

FIc>.21. 

To keep the woven cloth stretched to the proper breadth a Pair of inetrnmenie 
termed ka.ndala, kanaar', pangat, panikh or tilet, is employed (BB, Fig. 16). Fig. 21 
shows tbe construction of one of them. It consists of two pieces of thin straight stick 
AB, AlB', whose ends BB' are sharply pointed. The ends AA' are connected byoord. 
Sliding on the sticka are two pieces of wire or cord, CC'. The sharp points BB' 111'8 
inserted in the selvages of the woven cloth, and the pieces CC' are slid to snoh a posi­
tion that the distance between BB' is that of the full breadth of the cloth. It will be 
eeen that the nearer C, 0' are to A and A', the wider will be the separation between 
Band B'. Two of these are always in use; and as more cloth is woven, the hinder one 

, is removed and put in front. . ' 

o 
1'1 ... lI!. 

• 

The shuttle is known as bharn(, dhal~, dhir~, gif', khira, or Mr. It is nsoally 
made of sheet iron, more rarely of a buffalo's or other animal's horn, and is very similar 
to the old shuttle used in Europe. In shape it is like a canoe (Fig. 22), the similarity 
being increased by the way the two ends are covered in. Along the centre is a thin 
iron pin (8alai) (A B) which can be lifted up at will. On to this the 7IMi, on which 
the weft yarn which is always moistened before' weaving, has bean wound (p. 13), is 
slipped and fastened down. At C there is a hole through the side on the inner side of 
which is attached by beeswax a smooth glass bead (manhl) to diminish mction. The 
end of yarn is put clollll to the inner side of this bead and sucked through by the 
weaver. As each fresh 914'1" is put into the shuttle the iron pin is oiled, for which 
purpose the weaver generally places an oil lamp near his right hand. ; 

After the warp has been spread on the loom and all the instrumeniB nsed made 
ready, weaving begins. The appropriate heddle (or heddles) is (or 111'8) depreBl8d, 
and the shuttle passed from one side to the other between the warp threads eo 
depressed and those left above. The weft thread 80 put in is driven into the proper posi­
tion by the lay (hdtha),and the other beddle (or heddles) depressed, the shuttle passed 
back, and the process conlinned. When weft stripes are required, yarn of the appro­
priate colour is inserted in the spindle and the required number of weft threads of this 
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colour is inserted. As a rule, when this is done several shuttles are used. The dimen­
siOIlS of the loom aud of ill! adjuncll! vary with the breadth of the cloth to be woven, 
but it is rare to find 8 loom capable of weaving cloth much over three feet in breadth. 

n 

~ 
F:i&. 26. 

1'1&. 16. 6 

A very primitive method of weaviug tdt (8 coarse- canvas or sackcloth) is in 
use iu parU! of the Sitapur district, for the desctiption of which I am indebted to 
Mr. Pike, Deputy Commissioner. Fig. 23 shows the arrangement of the various 
parU!: AA consists of two flat pieces of wood wherein the part of the cloth woven is 
held, and thereby that end of the warp is kept fixed. C is the gho'l"i (see Fig. 24) : it 
merely coneisll! of a piece of etick in length equal to tlie hreadth of the cloth to be 
woven, supported so as to be about six inohes high on two forked stioks; to the horizon- . 
t.U sticks are attached loops of string, the number of which is half that of the warp 
throod: every alternate,warp thread is passed through a lool!' In place of any shuttle 
the thresd for the warp is merely wound round a pieos of stick. D is the BdraB consist­
ing of a stout bamboo &tick two inches thick, in length the same as that of the ghori, 
to the two ends of which is attached a cane handle (Fig. 25). Those warp threads 
that ~ through the loops of the ghori p888 under the Bdraa and the others above it. 

li' 
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B is the boon', .. hatchet-shaped wooden instrument fairly sharp on the "edge" side. 
Fig. 26 ehoWB it, b being a sectional view. In Fig. 23 this is shown as inserted 
betweel1 the two layers of warp. 

It will be noticed now that between A and D the two layers of warp cross each 
other. In Fig. 23 this .occnrs at the point X. Moreover, it is clear that if the thread 
for the weft be inserted first one side and then the other of the place of crossing of the . 
warp threads and the successive weft threads be pushed home the result will be a 
woven fabric; for all that is required for such fabric is that any given warp thread be 
above or below one weft thread and below or above the next. This result is efFected by 
movin~ the sdraB to and fro from its position as shown in Fig. 23 up to the ghqr( C. 
When It is near the ghlYl'l, the warp threads will cross each other to the left of this instrn­
ment and a weft thread, succeSsive to the one that can be inserted whh the instruments 
arranged as in Fig. 23, can be put in. 
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The process will be rendered clearer by the diagrams (Figs. 27 to 32) &bowing 
diagrammatically the changes in two enccessive WlIl'p threads. Througbout the letters 
refer to the Bame instruments as in Fig. 23; but bere they are &bowu in section. An 
exaggerated diagram of the woven cloth is shown between the two flat pieeas of wood 
A, while at C is merely shown a section of tbe stick and one loop of the ghfYli. Figure 
27 shows the arrangsment after a weft thread has been driven home. The 8111'(1,8 D 
is then pushed toward E, whereby the WBrp thread (YY) not passed throngh a 10~ 
of the gho", which we will term the "free" warp, falls below the otlier (or" captive" 
ZZ warp, thereby' introducing the cross X (Fig 28). Next the beam <B) is inser 
behiild the ghfYli and turned up (Figs. 23 and 29). A new weft thread b IS then inserted 
in the space opened by the been!; the beonl is then turned round, and this new weft thread 
(b) pressed home by its sharp edgs. It is then taken out and Fig. 30 shows the 
resulting arrangement. The 8111'(1,8 is then pulled up close to the gho", whereby 
the free warp is raised above the captive throughout most of its length (Fig. 31). 
The been! is then inserted between the ghar! C and the orossing of the warp :l( 
and turned npright, whereupon another weft thread (0) is inserted and driven home by 
turning the been! 1Iat. This leaves everything exactly as in Fig. 27, Bave that now. 
weft thread (0) takes the plaea of weft thread (a). The cycle of operation is then 
repeated. 

I 

B 

B 

Q b . : . : 

cj>~, 
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B 

FIG. sa. 
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a 

P' ... IM. 

Another simple form of weaving is used for making 'niwl11'. This material 
is not unlike weblling; it is about two inches wide and very strong. and is used to make 
cMrpaiB. It is woven in pieces np to 100 yards in length. For tbis exlre thick 
yarn is always used, formed by twining together three strands of ordinary .thick yarn 
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by means of the spinning-wheel. The warp threads are stretched between two hori­
zontally fixed pieces of wood, of which that nearer the workman is termed the tulda. 
A single heddle, called.gullai, is used, which is quite similar to the bai ordinarily 
employed, only that its loops are not nearly so close together. This is snpported by 
ropes overhead, so that when untoucbed it lifts the warp threads attached to it 
above those unattached, and has the usual arrangement beneath, so that it can be 
worked by the foot. Every other warp thread is passed through a loop of this. 
Fig. 33 shows diagrammatically the arrangement :-A is the udda, B the gullai, 
and C the stick over which the warp is stretched. There is an arrangement of the 
rope whereby A and C are fastened, so that as the '7IIiwtir is woven it can be wrapped 
round A, while C is brought nearer the weaver; or more warp opened out; for the 
simple stick shown in the figure with warp merely wrapped half rouud it, may be 
repIaoed by the bha-ndhni described in connection with the usual method of weaving. 
No shuttle is used, but the weft, which is also of triple yarn, is merely wound round 
.a piece of stick known as kantir. We will suppose the gullai. untouched (Fig. 33), 
holding half the warp threads above the other tlmiads unattached to it-s weft 
thread (a) is .put in and pressed into the right position by meaus of a piece of wood 
.somewhat sharpened along one edge, termed a hatta. The gUI!J,i is then depressed 
(diagrammatically shown in Fig. 34, where the letters refer to the same instrlllDents 
as in Fig. 33), and another weft thread (b) inser,ted and pressed home. 

The yarn used is almost always hand-spun. The finished material sells by 
weight at 12 annas to one rupee the seer-a seer of hand-spun yam makes abont 31) , 
yards, which is about the amount one man can weave in a day. 

B q:======;;~1 
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FIG. 35. 
Dari-'Weaving.-The dar( is of a very stout materiar made e~lirely of cotton~ 

hand-spun yarn being employed. It is used in place of carpet. In 11 the weft threads. 
alone are visible the warp threads being always of undyed yarn, and the colour and 
pattern are soleI; due to the colours of the weft threads. The loom for weaving this 
material is of a sim!>le nature. Fig. 36 (p. 57 from a phGtograph) ~hows a usual form_ 
Two beams are firmly fixed a little above the ground, so that the distance be~een them 
is greater than the leugth of the longest dan to be ~oven. The warp 18 stretched 
to the required length between two stout bamboos. whIch are then strongly attached 
to the big beams by ropes. The beam nearer the weaver is termed the charMo, th~t 
more distant the ottir. A simplified form of heddles' is use,d. A stout beam (gWM~ 
or ihi!!an) is placed across the breadth of the warp and raIsed about twa feet above 
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it. To this are SUBpended two thinner bamboos (known BS the bai hi Mns or gmlai), 
and to these bamboos are fastened B sufficient number of string loops. Every 
second thread of the warp is attached to B loop of one bai hi Mm, the others being 
attaobed to the loops of the other. Fig. 35 shows the method of raising the heddl_ 
A is a seotion of the gwria, F H is the woven dan, H E G the raised, HE' G the 
tlepressed, warp-DD' are sections of the bai Ted Mns with their attached loops­
(two only are shown in the diagram)-DD' are suspended by the triangular instruments 
13 C D, B/C'D' (termed dam or makra) of whicb B C, B' C' are bamboos, wbile the 
remainder is ot string. The pieces B D, B' D' are longer than CD, C'D' and 
accordingly when the corner C (or C') is close to A, the warp threads attached to that 
heddle will be rWEed ; while conversely if B (or B/) be at A, those warp threads will 
be depressed. Two or more such arrangements are used acoording to the width of 
the dan to be woven. They are worked by band, there always being at least two 
weavers, unless the breadth be very amal\, when but one dam is used. When the 
dar( is so far woven that but little warp remains between. tbe woven portion and the 
heddles, the wbole heddles with their supports are moved further back, the warp 
remaining unmoved tbroughout. Further, the woven daTI is not rolled up as woven, 
but, to prevent its gettin g dirty, sacking or some coarse cloth is put over the woven 
portion, for the weavers to sit on. In place of the usual shuttle a long piece of 
wood (two feet long) is used on which the weft thread is wound lengtkwiBe; this is 
knOWD BII a !tr(. The weft is pressed home by a panja, an iron fork with 4 to 12 
proDgs. This, of course, requires repsated applications along the length of the weft. 
Ii 0 M.tha is ever used, or anything similar to it. 

The yarn used is very coarse, that for the warp being formed by twieting 
together on the spinning-wheel four st.ands of ordinary yarn. The weft yarn is also 
thurfold, but is not twisted tegether, the four straDds being merely wonnd together on 
the !tti. 

As the warp threads do not appsar, and all patterns must be made by weft thread, 
the reault is tbat weft stripes are the predominant pe.ttern of dam, but otber patterns 
are produced by introducing various lengths of varIous coloured yarn; thu~ at Aligarh 
dariure woven with letters.-English, Persian, Arabic, Sanskrit, &c., and the effect 
of a well-written Arabic sentence or monogram is distinctly good. A special form oC 
dati is the Jai nam4z or Muhammadan prayer mat, which varies in sIze from about 
two feet by one up to six by four or more. Aligarh, Bareilly and Agra are specially 

. noted fur daN, which are, moreover, made in most jails. At Bareilly the industry 
einploys abou~ 600 workmen, Bnd the annual outtorn is valued at Rs. ],00,000. 
DfJ'I'II are usually sold by weight, the price varying according to the fineness of the 
yarn and the pattern j one of average quality may be reckoned to cost 15 annas a 

. seer or ROo 1-4 annBS a equare yard. But for difficult patterns tbe pricti rises rapidly, 
thua for a dari five by fonr feet with aD Arabic monogram and tex~ in the centre 
Ra. 12 or more will be cbarged. . 
. C'a'1'pet-weaM-ng.-This is carried on mainly in Agra Bad Mirzapnr, but especially 

ia tbe former city, where a European-managed factory is at work. 
The loom used is such that th .. warp is vertical; otherwise it closely resembles 

that used for dati-weaving, but there is nsually an arrangement whereby the WOV<Ul 

carpet cau be wouud round a beam at the bottom aud more warp can be moved down 
88 required. The arrangement of the heddles is either that just ~""'ribed 88 used in 
dati-weaving, or the more simple form.shown in Fig. 87 is used. Here G E Hand 
G E' H represent the two layers of warp, A'.D and IY are sections of bamboos running 
horiEontaIly the whole breadth of the warp. The two layers of warp are attached to 
the bambooa (gtdle) D and D' by string loops, and these bamboos attached by rope to th .. 
ends of another bamboo stick B C (termed kam6nl), which is kept by the stmin of the 
warp tight pressed agains~ the bamboo beam A. The bamboGS D D' are attached to one 
or more suola IIrro.ngements acoording to the breadth of the carpet to be woveD. It 

G 
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will be seen that with the bamboo B C in. the position shown in the diagram the 
warp layer H EGis pulled out; it· the end C be near A, then the other layer will 
take its position. . . 

B 

p 
G 

FIG. 87. 

The warp for a carpet is always of strong yarn three or fourfold. The weft 
yarn is similar to that used for daris, but usually uot so thick. To begin with, 
about oue inch breadth is woven as for a dar', after that the carpet proper begins; 
.a series of ties are made the whole breadth of the warp, one tie is made round every 
two threads of warp, one from the front and one from the back layer, and the ends 
cut oft' by a knife. The kJ;Iife and the yarn for making the ties are hung up 80 as 
to be within easy reach of the weaver. When a line of ties has been thus put in, one 
or two more weft threads are inserted and pressed home with the pa'lljtl, and then 
another line of ties. ' The pattern is produced solely by the colour of the yarn of 
whioh the ties are made, as the weft and warp threadR are both oompletely hidden. 
For more cbmplioated patterns or patterns. not DOwn to the workman, a man with a 
sample of the pattern to be produced tells the workman the number of ties to be put 
in and their oolour. The number of workmen varies with the breadth of the carpet, 
there being on an average one to every two feet or thereabouts. The tying is done 
more especially by boys, who appear to like the work and to do well on the payment 
they receive, about Re. 1-12-0 per 6,000 ties. After a certain breadth is thus woven, 
the ends of the ties or "pile" as they ,are now, are out to the right length with a large 
pair of scissors. Carpets may thus be made entirely of ootton yarn, or more usually 
the warp and weft threads are of oolton while the ties are of wool. . 

Very handsome carpets are produced in Agra, especially'at the European-mauaged 
faotory, Messrs. Otto Weylaudt & Co., before alluded to. Those made entirely of 
cottou cost from 14 annes to Rs. 4-8-0 per seer, or about Rs. 3 to Re. 15 per square 
yard; but auythiug cheaper than: Rs. 6 or Rs. 7 per square yard is of l>oor qUality. 
Carpets with woollen pile vary in price from Rs. 7 to as much as Rs. 40 per square 
yard. The price depends almost entirely on the fineness of the yarn used, the number 
of ties per square 'inch varying from about 50 up to '25Q, being more the finer the 
yarn used. . 

. 
CHAPTER V~II. 

FABRI08. 

WE have seen by what processes fabri08 are produced from the original cotton, 
and nllw will proceed to consider some of the more important fabrics produced. 
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These differ-

Ii) in the fineness of the yarn used in their construction.; 

("li) in ite celour ; 

(iii) in ifa arrangement; 
aud these variatione constitute the variouS patterns which are produced­

(a) by the nee of differeut celoured yarns; 

(b) by the ues of more than II single pair of beddles ; 

(e) by heth these msane; . 

(d) by speciall,. interweaving yam on a set system as the wsaving of the 
fllbric proceeds, e.g., j4md6.m; . 

(e) by procesSes subsequent to the weaving, e.g., needlework. 

This c1asaifioation e"cludes patterns which are the resnJt of printing and dyeing, 
(save 80 tar as the use of celoured yam involves dyeing) ; these will. be considered 
later. 

There is greet confusion in th, names of materials as reported from the dillerent 
districts, the same material appearing under different names, lind the same name 
referring to difterent materials in the varions districfa. I have endeavoured, there­
fore, to c1asaify the materials into groups, the varions members of each group being 
similar to one another. 

I.-Pia;'" WOtlB1l, uncolout"ed materials.-The typical materialB of this c1asa are 
glirha. aud gtHi ; they are usually of native .pun yam, 'hut oocasio!lolly of machine 
.pun, this is more especially the case in towne ; or the warp may be of the latter and 
the weft of the former. From specimene received from almost every district, there 
appears to be no general difference betwoon g4'1'ha aud gazi. In some districts g4'1'M 
appears to be liner thau gtHi, in others the reveres.' The yarn used is always coarse, 
the native spun variety being usually employed. According to qnality the number of 
threads varies from aheut 24 to 40 per inch. It is a strong thick material, as closely 
woven as the yarn uesd will permit; 10 yards 27 inches wide weigh about 21be. Ae 
it is never bleached, it is always ofa pale fawn celour. It is used almost universally 
by the poorer cl_ for clothing, shoots, and for the 8l<ternal wrappings of ba.stas : 
those nondeecript, shapeless bundles, 80 dear to the heart of the native, and without 
which he rarely travels. The price varies from nine pies to four annae a yard, 
according to width (18 to 27 inches) and quality; bnt the average price ie one anna 
si" pi .. to two annas a yard. In Almora and GarhwiU this material is oalled ghfJlf'-
6tm4, and ie woven only 12 to 15 inches wide. The price there is 11 to 12 yarde 
the rupee. 

.A.dhota:r Of' dhota'l' is a similar, but coarser, material, having 20 warp and 
20 to 82 weft threads to the inch. It ie more loosely woven then glirha, and 
almost always of native Bpun yam. liB use is for clothing, and average price 
one anna three pies the yard. Dhotar may sometimes have a red warp stripe on one 
side. 

Ma.hmtldl, Ba.Uam, taUua., and tu""1 are all very similar to glirha., but appear 
to be of slightly better quality. The usnal price lies betwoon two and three aODas 
the yard. 

Bha.ga.i, cha.dar, dhoti, dupa.ita., 10MB, and pa.fJ'I'i are names ofgarmenfa rather 
. than of materials ; bn& as the material is woven of the 8l<8Ct aim lind shape required, 
they deserve mention here; all are mere17 rectangnlar pieces of cloth. Bha.g4i is • 
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small dhot;, or loincloth; the duprttta is a sort of scarf worn loosely round the neck 
or over the shoulders; and the pag'l'i. is used for the turban. The material of which 
these .. re made variee 8ocording to the taste, caste and wealth of the owner. All but 
the dupatta are usually white or uniformly dyed: this latter may be white, coloured, 
or more or less elaborately embroidered. The chadmr and khes are large piecee of 
thick, coarse material, which is frequently garha, but sometimes of diagonal cloth 
requiring two pairs of heddlee in its weaving. They are used for wraps;.a usual size 
is nine feet by six feet which would cost about one rupee. The gal,ef is quite similar 
but is stronger and used for tying up grain and chaff (bM8a). 

Chanddha is very similar to garha, but is twice as thick: it is woven ill' Mirza­
pur district. Darab and dOma/l'ga are quite similar materials from the same district; 
the ouly difference being that the former has two bordering red stripes, each half au 
inch broad, and the latter similar stripes one inch broad. . Darao is said iu Mirzapur 
to be worn exclusively by women of the Majhwar, Kharwar, Pwnka, Path6.r, and 
Bhuinhar castes. These three materials are woven in pieces seven yards by 32 or 33 
inohes; one piece weighs about 3lba. Bh6.galpwM is of machine-spun yarn very 
similar to longeloth, woven in Fatehgarh and Mainpuri. 

G1.rant, addhi and tanzeb are plain woven muslins of varying degrees of fine­
neas; gill¥J/nJ, being the ooarsest, tanseo the finest. Giro/la is produced in Basti, addhi 
in Lucknow, where it forms the ground material for the f)hikan and the kamd6.m 
work;and tanseb in Benaree (Lohata), Bulandshahar, Fyzabad,launpur, Mirzapur 
and Rae Bareli distriols. 

Ikt6.r6. lamgaja and thathawa are peculiar, very flimsy materials.. They are 
all quite similar to one another, and appear to be three names for the same material. 
I A:t4.r1i was reported from Luoltnow only. Lanngaja is said to be the general name 
i. the plains, and thathawa in the hills; bnt a specimen of this material1lDder 
the name thathawca was received from Bijnor. It is woven of hand .... pun yarn 8 
to 24 threads to the inoh, both of weft and of warp, but nsually the ,...rl' threads 
8l'8 closer together than those of the weft. After weaving the fabric is bleached. 
heavily .tarched and well beaten with mallets. A piece 6 yarde long 11 inches 
wide with 24, warp and 8 weft threads 10 the inch, sells in Nailli Tal district for two 
annas. . 

The fullowin,g infurmetion as to ill! uses was reeeived from thai district :-

" The wioks for the hom sacrifioe of the Hindus in which gM is hurnt, must be 
made of cloth that has never been used before, and the same with regard to the cloth 
used for wiping vessels used in worship, consequently_the very cheapest cloth is nsed, 
in the plains lamgaja and in the hills and Thibet thathawa. Thtre is a consider­
able export of this material to the shrines of Badrinath Rnd Kedarnath and to Thibet. 
Also amon1\low castes in the hills the number of pieces of cloth given at a wedding 
determines Its reepectability. Poor people get over this difficul17 by presenting a large 
number of pieces of thathawa, at two anuas the piece." 

. II.-Oolo'llired /abMcs plain WOV611. DolYra is a loosely woven coarse material, 
the yarn for both warp and woof being hand-spUD and double .(20 warp to 24 weft 
threads of double yarn to the inch). The pattern is usually a coarse check, and 
the use {or a floor covering. -

. Ali other' plai~ woven fabrics are very :si~ilar to one another'; they are 
col~ured oh~?ks and stripes, used by males ane! females for apparel-st:!r(s, lenghas 
(skirts), pa"t:!mas, mt!Ul, &!. The finer varieties are of machine-spun yarn, the 
coarser of hand-spnn, while many have the warp of the furmer aod the weft of tbe 
latter. On an average these materials oontaiu 40 threads to the inch in either 
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direction and cost one anna six pies to four annas per yard (the average width being 36 
inohes) accordiog to pattern and quality. 

The names Qlrha, chwria, dhandar, doria, gilahra, k<tmb, kha .. a, mtlld4h1, and 
~ltalpatl appear to refer to striped patterns; while chMkMna, _gina, and ptipli9lo 
are predominantly checks; battu, bhilnl, bhutilld., gab'i'an,. lIegam, kesa'1'I, mangya, 
patta, pat'Uk<t, 8lnkhia, 8MI. and I6ptl are materials Showing both checks and 
stripes. CMrkMna, gabrun, gegam, Blnlchia, BMI, and Uptl appear to be general 
names, the others being locally used; but the distinction between even these is practi­
""Uy nil. Further, the nam.s ckMkM .... , gab'i'un, and Blnkhia cover certain pat­
terns requiring more than a single psir of beddles in their production. In fact most 
uabrllns do so. The t' ...... tIt is a piece of cloth usually of one of the above patterns, 
about 18 inclres square. DkUpchan is a weH-marked variety, the warp and weft 
Bre always of different colours, but either is all of the same colour; this produces 
a " shot" effect. 

Dostdl appears to be a general name for any material in which the warp 
and weft are of double yarn. Aoeording to some reports it is an ahernate name 
with dobra. 

Doridd'1' dosu,tl is B corded chec~ the cords being formed by the insertion 
.. very quarter of an inch, both in the warp and weft, of a thick cord made of 10 or 
12 strands of yarn. Somewhat similar i. 8oml; but here the cords are confined 
10 the weft, the warp being of uniform yarn j a sample from Sarauli in Bareill1 

. district shows the following arrangement of weft threads :-
Twelve thick threads, then five p,\irs of o'ne thick and one thin threadz fuJlowed 

by the 12 thick threads, and so on. This material, like doridtir d08Utl, 18 used for 
counterpanes. 

lII.-PattM"lls "8quiring mol" fhmn one pair of h.dell.s.-Here again we are 
met by the ssme confusion among the names applied to various fabrics. A. noted 
above, cMrkMna, gab'i'lln and Blnkhia may require more than one pair of heddles 
in their produotion, and ao fall under this cla... Snch cM'I'kMno,& always show the 
characterestic check. The other two, as also ktintiwos, phUlddr, 8amt£nda.. lah6r, 
Bnd a ... hn60 show nothing distinctive. They are generally woven in various colours 
with diagonal or W -shaped patterns, oocasionally more complicated geometrical 
deeisns' are producad. Dolak! is a loosely-woven material (30 double threads to the 
inch) used for a bed covering. Ohaatha' (Fig. 44) is a strong, closely-woven fabri01 
generally of undyed yarn, but sometimes with a red warp stripe down one side, aDd 
red weft stripes at intervals of a yard or so. The price of a well-wovenliece will be 
eight or tenannas the yard. Aepecially good variety is woven at Deoban in Sahllran­
pur. One of the favourite patterns for ckaathai i~ called bulb'Ulchaohm (nightingale's 
ey ... \. Ii consists of a double set of diagonal stripes with smaJllozenges inside the 
lozenge-shaped figures formed by their interseotion. The g'Ulbadans (Fige. 47 and 
48) form a well-marked varie~. They are alao sometimes known as pattidd .. ; while 
one variety of this series made ID Bara Banki is said to be an imitation of Bena ... 
silk (Fig. 39), and is specially known as sang!. These are characterised by having 
the pettern oonfined to one side only. The warp is nsually all of one colour, while the 
weft is of various ooloure; but the heddles are 80 arranged shat it is on the pattern 
side of the warp fur at least three-fonrths of its length. The prevailing patterns are 

. combinations of stripes and steep diagonal or W -shaped markinge. 
Figs. 38 to 41 and a in Figs. 42 to 49 show the deeign, and b in Figs. 42 to 49 

the weave plan of sevoral of the more importent fabrics of this class. In the figuree 
the portions enclosed by the inner lines show the whole pattern that is repeated. 

These figuree (for whioh see pp. 59-63) are obtained as followa:-
Supppse the warp 1hreads whit.e, and weft threads hlaek; then wherever the weft 

ill uppermost, the fabrio is blaok: 1IIis corresponds to those squares containing the 
][ 
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black dots. Thus the dOots ShOoW where the weft is above the warp. (Save in Fig. 
39, where it was more convenient to reverse this. aud show by dots where the warp 
WIiS ahove the weft.) . 

The weave'plan (0 iq Figs. 43 to 49) shows how ihe warp ~hreads are attached 
to tbe successive heddles, e.g., in 0 Fig. 43. the first warp thread (reckOoning from the 

'left) is attaohed to the fnurth heddle (counting as the lirat heddle that furthest from the 
weaver), the second to the first, aud so. on. 

Fig. 38 is a kdnliwez from Aligsrh , the warp is black or deep blue I1011d wef~ 
red j and the result is distinctly handsome. . , 

Fig. 39 is an imitation of Bemires silk from Bara Banki (sa-ngl). The draft, 
shows the warp uppermost. The warp is composed of siugle threads and the weft ot: 
double-consequently the diagonal markings are much steeper than wo.uld appear 
from the diagram. The even numbered warp threads, from 2 to 3~ are all of the same 
colour, white and yeUow, in alternate repeats. The odd numbered cnes from 1 to 35 
are red, as also is the whole of the weft. From 37 to 54 the warp is entirely of black 
yarn, and from 55 to 72 of yellow 01' white, according as the even numbered warp. 
threads 2 to 36 are white or yellow. The warp threads connected by the continuous 
line in the figure are. th\lS all white (or yellow). , 

Fig. 40 is a kind of galYroO.n from Agm, termed ndkhu-nd: the warp is of white 
thread,. while the- weft is in stripes of various colours. The weaving' is SO done that: 
the warp length of the lozenges is ·27 inch and the: weft lengtl). ·21 inch.. The price­
of this material is five annas a yard •• 

Fig. 41 shOows the draft of the most complicated pattern I have met with: it is 
another variety of ndkM'AIJ ga1Yr-o.n and was probably woven in AIigarh district. 
The warp is of white and weft of blue thread, both beiDg double, and is woven so 
that the pattern is cOompletely symmetrical. The 74 threads in the complete repeat 
occupy rathet over Ii inches. Ita price is the same as that of the preceding. Fig. 
42 is a Bi-nkhia from Aligarh: ihe warp consists alternately of six white and six black 
.threads, while the weft is all of white. Each contains abou1; 48 threads to the inch. 
The width is H yard, weight per yard 21 ounces, and price two. annas nine pies pe~ 
1ard•• ' 

Fig. 4;3 shows the draft and weave plaB of MlUBiFalDagsr tolria ~woven at 
Xl1wal in that district), very simila~ to an ordinary huckaback towel. The order of 
depressiOon of the heddles is sho.WlI. in the following table (the heddles are numbered 
in the plan (b), and those heddles whose numbers are in the same vertical column are. 
eimultalleonsl,y depressed) :- "":f 

n 1 I 1 
lI&lI828 1182 ", 
n58·.86 II' 

i 

• In the material examined the WR:rp was of machine-spun yam,the weft: of hand-spun .. 
It is woven in a piece of 12 yards length and ahout 18 inches. width. One piece 
.:tequired- . 

i leer maehine",puD yarn at Be. 1 par seer 0_ 

12. abbilAlko hand·.pun I""" at 10 atmao 8 pies per ..." 

'rotalooat o£ material& .. , 

Ita. a. 
o S­
O 8 
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Buoh a piece sells for Rs. 2-4-0, leaving Re. 1-4-0 to pay for all the other mate-
'rials required and four days' labour of one man. ' , , 

Fig. 44 iii a chauthai. The piece examined was woven at Shahpur in Muzaf-
, famagar district, and was entirely of hand-span yarn both warp and woof being of 
double thread. It is woven in pieces of 10 yards with a red warp stripe aD one side. 
ODe and ... half seers of yarn at 10 annas 8 pies per seer are required for this amount, 
and three annas worth of red yarn. The pisce s(llls for Re. 1-8-0, having cost 
Re. 1-3-0 for materials, leaving a profit of five annas for three days' work. l'he 
haddles are depressed in the following order :-

nl12211 
11844Sn, 

Fig. 45 is a gabr4.n from J ~nsath in MuzaJrarnagar. The depression of the 
heddles is aooording 'to the following soheme :-

111888141'" 

The yarn used is entirely machine-made (connt 40). At Re.I-4-0 the seer it oosts 
Re. 1-12-0 for a piece of 12 yards length. this takes a man five days to weave and 
fetahes Rs. 2 to Re. 2-12-0, aocording to demand. 

Fig. 46 is a gabr4.n woveu in Farukhabad; the depression of the hi.ddles is 
~! ~ : ! II , and the warp consists alternately of five white and five purple-brown 

threllds, while the weft is entirely blue. Thi§ is wholly of machine-made yarn; 
yarn for a piece 12 yards long costs Re. 1-9-0, the dyeing is 10 annas : and the fabrio 
sells at five anuas a yard, leaving Re. 1-9-0 for staroh, &0., and five days' work. 

, Fig. 47 is a nulbadan from Farukhabad, and is not unlike the fabric shown 
in Figure 39. The arrangement of the warp threads, whioh are coloured, is as 
follows:- ' 

• Four red, 2 yellow, 10 alternations of green and orange.(20 threads in all), 2 
yellow, 4 red, 2 yellow, 10 alternations of red and orange, 2 yellow, 4 red, 
2 yellow, 10 alternations of blue and white, 2 yellow, and then repeat; The weft 
is entirely red. The depression of the heddles ia-

U11J8'86111 
U6848787'811 

The pieoe is 41 yards long, and the yarn re~uired costs 12 annas ; the piece sella 
for 18 to 22 annas. Fig. 48 also shows a gulilada'B from Aligarh. 

The depression of the heddIes ia-

n' 8 111 8 7 116117 8 11.8. 
11864811 1 8 7 .. 1 8 8 4,611 

The warp is of variously coloured threads arranged as follows :_ 

Sixteen yellow, 8 red, 16 yellow, 4 white, 4 purple, 4 white, 28 alternations of 
yellow and green (56 threads), 4 white, 4 purple, 4 white, 8 red, 4 yellow, 8 red, 
and then repeat; The yarn required for one piece (whioh is 40 rards in length) 
ClO8te Rs. 4-2-6 and the fabrio sells at 3! anuas the yard, thus leaVIng Rs. 4-9-6 for 
the starch, &0., and the 14 or 15 days' labour required for the weaving. 
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Figure 49 shows a pM~wdtr ja~d6/r as seen on the loom at Aligarh. 
sion of the heddIes is :-

The depres-

1115151125 2 5 1 5 1 51616161511 
1 8'6 8 6 II 8 6 8 6 8 6 8 6272727271 
1 4 848047 4 7 4 8 4 8888848481 
~ '- ..,-------' 

I U. 
II 1 6 1 6 n 1 5 1 5 1 6 1 616 1 6 I 5 2 5 n 
112727112 7 II 7 II 7 2 786 8 6 8 6 3 6 II 
118888114 8 " 8 8 8 8 8 " 8 4 8 4 7 " 7 II 
~ \ --,.- -' 

III IV 

The weft that is put .in wheu the groups of depressions I and III are used is 
black, while for II and IV it is white. The warp threads 1-4 and 21-24 are black, 
the remainder white. The pattern is thus a kind of check. The yarn required for one 
piece (50 yards) cnsts Rs. 6, and the material sells at five yards the rupee leaving thus 
a profit of Rs. 4 for the 12 or 14 days' work required. 

FIG. 60. 

11 

:B 

Jdmdan€.-This is a band-woven figured muslin, made at Tanda, and in one 
or two other villages in the Fyzabad district. This town has long been famous for 
weaving; 30 per cent. of the population are engaged in weaving, and at the time 
of the mutiny several European firms existed here. But only some six families 
produce the jdmddn', of whom half are jUl6,has and half kasdis. The body of the 
fabric is a fine muslin, quite similar to tanzeb, the pattern is interwoven while on 
the loom, being made up by a series of weft threads of suitable length. Between 
each pair of weft threads a pair of threads of the figure to be woven is put in, the 
hOOdles being raised, or depressed after one has been inserted. These are inserted 
between the requisite number of warp thrends by a very small spool of very fine 
yarn. Fig. 50 will make this clearer: BB are threads of the ordinary weft, AA 
those of the weft to make the design. On the figure the spaces are much exaggerated, 
the yarn to make the fignre~ is very fine, so that the ground work appears approxi­
mately even. The figures are made from memory or from a pattern drawn on paper. 
Three or four men or more often one man and two or three boys work together at one 
loom. The width of a piece is about 30 inches and length 10 yards, such a piece 

. would take one man and three boys one to two months to weave, and felch Rs.6 to 
Rs. 13 according to the pattern. This kind of weaving is said to date from the 
time of the N swab SMdat Ali Khan; but the I?re8ent handicraftsmen do not appear 
very clear as to the origin of it. Like all superior hand-weaving, it appears to be 
dying out; the Maharaja of Ajudhis is said to be the sole pUl'<,haser in Oudh, but 
there is some trade wi th N epa! in this material. . . 
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Very similar work is done at Jais in Rae Bareli district by one Madar Bakbsh, 
and in Rae Bareli itself by a julahaby name Ahmad-ullah. But fabrics woven by 
Madar Bakhsh of Jais are the finest specimens of this work, and his family appear to 
have been the originators of this style. He makes caps and handkerchiefs with vari­
ous patterns and words in Arabic or other langoages interwoven in this way. Some of 
his caps fetch as mucbas Ro. 10, aodsome handkerohiefs (r!llmal) as much as Ro. 100 . 

. A .... mdl which sells at Rs. 50 will take 3f to foor months to weave. Madar Bakhsh 
estimates his earnings at Rs. 15 to Ro. 20 per month, and is the holder of several medals 
and certificates, among which may be mentioned o'ne of the Indian and Colonial 
Exhibition of 1886, and one of the Calcutta EJihibition, 1883-84. 

The origin of Madar Bakhsh's craft is thus related iu the district report: ,,'His 
family: has been resident in J ais for some 800 years. Towards the end of last century 
one or the family, Bhlka, being ambitious to excel his fellow julahas, after several 
attempts hit upon the idea of interweaving words, Howers, etc., into fine muslins. H. 
eventually prepared a kurta (a kind of coat) and pagri (turban) of the finest materials 
both entirely in one piece and elaborately interwoven with the names and praises 
of tbe then reignwg Nawiib of Oudh. Asaf-ud-daulah, to whom be presented them. 
reC8iving in return a large grant of land in perpetuity. This is still held by his 
direot descendants, who bave quite abandoned weaving, tbe craft baving passed to a 
younger brancb, of whicb Madar Bakbsb is the sole working member. After having 
been thus rewarded by Asaf-ud-daulab, Bhika made another similar kurta and pagri 
for the Nizilm of Hyderabad, Sikandar Jah, and presented them to him. Iii return h. 
received an order for Rs. 5.000 on the treasury at Nagar Karoul. This he enoashed, 
and remitting part home by hwndi8. took the remainder with him, but on the way Was 
strangled and plundered by thag8." '. 

Ohika", a",d kdmdd",( work.-This is embroidery in silk or cotton, and gilt tbread, 
respectively, nnd is a speciality of one or two firms in Lucknow, of whom Messrs. 
Ashik Ali and Y usuf Ali of l'arcMr Galli, Chauk, may be mentioued as holders of 
a medal of the Indian aud Colonial Exhibition of 1886. 

The ground material is a fine muslin termed add".. and the chika", is made 
simply with an ordinary needle and thread. The ohief varieties of patterns used are :-

"AI .... ,,..· for which the thread is sewn on so as to produce an oblong raised lump, 
somewhat the shape of a mioute carrot. 

"J61I." a net-work of holes, is made by tightly drawiog together the threads of 
the muslin. 

" Bachia," the thread sewn on forms a tzrain-like appearanoe similar to muri, 
but very muoh smaller and circular or square. 

" Tuppa,," a set of straight parallel stitches used in filling in large pieces in the 
pattern. 

"Zan;'rI," chaiulike stitohes used when long lines are required. 

" Pech",'," long oontinued lines, but not chain-like. 

For the kdmdd"'1 hollow silver-gilt wire is sewn ou ; a very fine needle and very 
fine thread is passed through the hollow of the wire, aud when a piece of wire of 
snitnble length has been passed on the thread so much is stitched on to the muslin 
which is kept stretched horizontally on a framework. The two varieties of work are 
IOmetimes combined. '. . 

Some of the work is very good and tasteful. A fine sdrl of either chika", or 
kamddnl, 4, yards long. will cost Rs. 10 about, though this sum will be exceeded 
lor m'ore elaborate patterns. The fault of iutroduciug too muoh gilt thread and 
of 80 renderiug t.he result tawdry is avoided. . 

I 
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. In Azamgarh there is a considerable industry in the weaving of fabrics contain­
ing ootton and silk or tasa;r.· The name sang' is there nsed for such a material, 
the pattern of which oonsists of stripes; others are kalandJra, ghalta and khlftiri, the 
patterns of these are various combinations of checks and stripes. Also many of the 
names of fabrics alrea?y given are applied '? si~!lar ~abrics consisting onl! partly 
of cotton.' The warp lD these compouud fabMcs 18 lDvarlably of cotton. Th18 lDdns­
try is specially caqied on at Mubarakpur .. 

Although not strictly cotton fabrics, mention may here be made of two other 
kinds of cloth woven in the hills from the bhang-yielding hemp (Cannabi8 satitJa)," 
and,the material known as kapari. • , 
. The following' note on the hemp cloth was contributed by Pandit Dhannanand 
Joshi, Deputy Collector of Garhwal:-

"The hemp-plant nsed to be cultivated more largely in this district in former 
times; but even now it is grown more extensively than cotton. It is grown genera lly 
above ~n altitude of 4,500 feet, and in villages inhabited mainly by the Pavilas. 
These people rank socially above the Doms, but below the Rajputs. They. do not 
wear the sacred thread. . 

"The preparation of the hemp fibre and weaving thereof is confined to these 
people and the Doms, being held in abomination by the Rajputs aud Brahmans, who, 
however, have no prejudice against wearing the woven cloth. If they cultivate the 
hemp-plant they employ men of these lower castes to extract and weave the fibre. The· 
male plant is known as pMI6,nga and the female as kat6.nga. The former yields the 
finer fibre, while from the female plant· chara8 is produced, and a coarser fibre used 
for the manufacture of bags, whereas the cloth from the finer fibre serves .as wearing 
apparel. The preparation of the fibre is the same in either case; the plants when 
ripe are cut, tied in small bundles, and immersed in water for 10 or 12 days, whereby 
the outer sheath becomes rotten and soft. The fibres are taken out by hand aud 
spun into thread, which is woven in the usual way. The spinning and weaving 
are generally done by the women. 

"The pieces woven are 21 yards by one foot three inches, ahd three pieces sown 
together are suffioient for all the clothing required by an adult male or female. 
Children use but one or two pieces. This is the only clothing worn by the poorer 
classes, but for those better oW a cotton or woollen jacket is worn in addition. It 
is a most durable material of great strength. The price of a piece varies from 
Re. 1 to Re. 1-8-0, the higher priced cloth is, however, usually only made to order. 
The fibre is .also made into ropes." . 

A sample containing 48 warp .. nd 18 weft threads to the incb, priced at Re. 1-8-0 
the piece, weigbed slightly over 21 ozs. (actually 993 grs.) per square foot. Another 
priced at Re. 1 the piece oontained 36 warp and 13 weft threads to the inch, and 
weighed slightly over three ounces (1,363 grains) to the square foot. 

Kap6,s( is the cotton-like tomentum growing on the under side of the leaves of 
GerbB'ra lan'Uginosa, a plant known as kapsILla or pllrbot6 growing in the central 
Himalayas at elevations between 4,000 and 8,000 feet. It is not cultivated. It bears 
seven or eight leaves disposed radially like those of a daisy, each leaf being four to six 
inches long by 2. to 3 jnches broad, glassy green on the upper surface and on the under. 
covered with the kapari which forms a non-continuous membranous coating. The 
leaves are colleoted in the rains, and before they wither the tip of the leaf is broken 
oft' for perhal?s half an inoh, and the kap6,sf, which is not 80 broken oW, is stripped 
oft'in one pIece and twisted into thread on an ordinary spinning wheel. The­
unwoven kapari is very like a mass of thin shreds of fine white kid both in appear­
ance and to the touch, each shred usually being as long as the leaf whence it was 
derived and often half an inch wide, but 80 thin is it that the kapari 'yarn' spun, 

• &. CIOn and Bevaa. "Indiau Fibl'8l." p. 27, and W.tta' Diotional'1,svl,\oc. ~GHCI6u lCI'tlHL 
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80 that the kaptfd from one leaf does not yield a much greater length' of yarn than 
the length of the leaf, is not more than one-twentieth inch in diameter. If it he rubhed 
up witb dry wood ashes, it makes excellent" touch" cotton for flint and steel. The 
yarn is woven in the ordinary way'into blanke's and more e.pecially BaCks, which 
are of !::eat strength and durability, lasting (in constant use) 12 to 20 years, while 
the « klddy" texture of the kapan admifl! of tbem heing 80 closely woven as to hold 

, water for a short distance. They make excellent flour sack.. One measuring three feet 
six inches deep by one foot ten inches broad, containing 21 warp and 6 or 7 weft 
threads to the inch, weighed 41bs. and cost Rs. 2. The use of this material does not, 
however, extend heyond the limits of the tract where the plant grows. . 

CHAPTER IX. 
BLEACHING OF COTTON FABRICS. 

THE greater part of the cotton cloth produced undergoes no process of bleaching 
whatever heyond being washed in the ordinary fashion. When, bowever, the material 
is required to he whiter than it is naturally, it may he boiled with water containing 
rek (the alkaline effiorescence covering square miles of the plains of these provinces) cr 
wood ashes, the ashes of Buua frO'n<l,oBa (dMk) being specially mentioned as good 
for this purpose. To secure greatet whiteness the cloth is soaked for several hours 
in water containing the dung of sheep, camels, asses, horses or cows, or it may he 
smeared over with this material and then well washed, or sometimes boiled with water 
in which 80me rtk or other alkali has been dissolved. In 80me cases the order of· 
these operations is reversed; in nny case the cloth is fiUlllly well washed in a tank 
or stream. Oooasionally after this treatment the cloth is spread ont in the sun and 
kept damp for a day or two, 80 that the suq's rays may eftect the hleaching, after which 
a very faint tinge of blue is given by dyeing in a very weak indigo vat. 

The use of the 8Oapnut, ",itka, SapindU8 mukor08Bi, is Duly reported from Mutt .... 

CHAPT~R X . 
• 

DYEING OF COTTON FABRICS. 

. As dyeing was specially treated in a separate monograph last year, these remarks 
must not he considered in any way exhaustive. They merely embody such informa­
tion on the subject as I have been able to collect. 

It app,",ra that about half the cotton cloth woven is dyed after weaving, or is 
made of colonred ,arn. I give helow a brief account of the more important dyes 
with the methods 0 their applioation to ootton cloth, but restrict myself to native 
dyee. Dyeing with the imported coal tar colours as practised in India is 80 simple 
that no remarks tbereon are needed, while for information aa to those dyes themselves, 
th.ir manufacture aud application, I would refer the reader to any of the numerous 
works *specially devoted to t~is subject. 

I. I .. digo ( .. Il or lit). 
The method of extractiou from the widely cultivated Indigo/.ra tinctoria is well 

known. The active colouring matter is Indigo Blue CuR, oN ,0" which exists in 
the plant as the glucoside Indican; this is dissolved out by water and decomposed 
iuto a glucose and indigo-white, which by exposure to air is oxidued to indigo blue, 
whinh heing insoluble in water settlee at the bottom. It baa heen made artificially 
by a complicated procese (Ber. d. deuteoh. chem. gee. 13.2260), which baa recently heen 
80 improved aa to enable the artificial produot to he aold at a prios but little above that 
of the Mtural dye. 
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Dry indigo as sold contains on an average 50 per cent. of indigo blue; this is never 
dyed as such, but always rednced to the soluble indigo-white, into the sc,lution of which 
the material to be dyed is dipped and the blue col«ur developed by exposure to the air. 

The method adoptoo. in this country to effect the reduction is to mix together 
with water, in a closed jar, iadigo, some alkaline material and some organic substance. 
The alkali is usually lime or something containing it, 8S. old mortar, or else soda 
(Bajii) or something capable of yielding it, as reh. For the organic material, which 
is the true redncer, moll\SSes (gar) is usually employed. But occasionally other materi­
als are used ; thus in JMnsi a vat is said to be made by adding the boiled extract of 
2lbs panw6.r _ds Ca88ia tora to i Ib of lime ann lib of indigo mixed in 28 gal­
lons of water. Such a vat is ready in 8 or 10 days. The following table will give 
some idea of the composition of an indigo vat:~ 

Alkal~ 

r----~ ~ 
Iodigo. Molaa&e1. Sajji. Mortnr. Lime. Reb. Water. Beady in Keeps for 

0&. 0,. Oz. 0.. Oz. 0.. Gins. day.. day,. 
(I) 16 4 8 12 
(II) 16 1·5... 12 8 5 

IV) 16 16 16 8 6 1 , 

1
11I) 16 8 16 10 

V) 16 4 64 6 12 • 10-16 
VI) 16 16 16 16 10 ,-7 

These materials are mixed in a large earthenware vessel buried in the ground 
with its mouth only above, which is kept closed; they are stirred at intervals. Wh~n 
ready for use the surface is usually covered with blue bubbles, while the solution itself 
should be yellowish. The time before the vat is ready for use decreases as the tem­
perature iacreases. 

The cloth to be dyed is dipped in this solution without any other previons pre­
paration than ordinary .washing, and dried ia the air, wherebt the blne oolour is 
developed. For darker blue the process is repeated once or oftener, while for very light 
shades the vat is diluted, or one which has already be~n employed to produce darker 
shades is used. As a rule, no subsequent treatment is given; occasionally the dyed 
cloth is dipped in a weak solution of alum, or it is daubed over with some sweet 
(sesam'Um) oil cake (mithi khali), dried and washed. This latter process removes the 
edl smell imparted by the vat. According to the amount of indigo with which the 
cloth is impregnated 6.sm6.ni (light blue) or nlla (dark blue) is prodnced: 

When indigo is comhined with any other colour the cloth is always dipped first 
into the iadigo vat and tben iato the solution of the other dye. Tbe other dye is 
never added to the vat. A whole series of bluish reds, purples and reddish blues are 
produced by dyeing first with indigo and then with saftlower (kusum), according to 
the reletive strengths of the two dyes. Begianing from an almost pure blue and end­
ing with an almost pure pink or crimson, we bave the series-BWI"mai, f6./,sai, abbi, 
ba#ni (dark violet), 8ausani, kasnl (mauve) iida, n6.farm6.nl and kokai. 

Greens are produced by combining indigo with tnrmeric (haldl, p. 38), pomegra­
nate-rind (nd.sp6.1, p. 38), ar6sa (p. 40) and other materials. Thus indigo willI tur­
meric, the turmerio being in excess, gives dh6.nl (the green of young rice, i. e., a vivid 
yellow green), with still less indigo pista or pistachio green is produced. Kahi, or 
sap-green, is produced from indigo, turmeric and pomegranate-riad ; while if less tur­
meric and more pomegranate-rind be used, and a dip be given in an infusiou of dh6.k 
(Butea frondosa, p. 40) flowers, a deeper green known as tarb6zia (or melon green) 
is pro8.uoed. As an illustration of this compound dyeiag the production ofkahi (sap­
green, also termed 8abz-kai) may be described. The material is dipped first into a 
moderately stJx;ng indigo vat, dried; then into an infusion of turmeric made as 
described under that material (p. 38), washed I\nd dried; dipped into an infusion of 
pomegranate-rind, dried; then into the same infusion but with the addition of alum, 
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washed and dried. Dull olive greens are produced by dipping first in tlte indigo vat 
theu successively in extract of myrobalans (see p. 39), a cold solution of alum and 
extract of arUBa (adhatoda vasica)_ 

A blue-black (kdla) is obtained by dippiug in a strong indigo vat two or three 
times, drying between ,",ch, and then into a mixture kuown as ., lohli.r-ki-8iylihi, " or 
iron-black, which is made by filling a large vessel with old iron and water and add­
ing about one part molasses to 40 of water. This is ready for nse after a month's stand­
ing, during which it is well stirred every day. The active substance iu the solution 
is probably fefT01J,8 acetate. • 

Indigo and infusion of dhak flowers (I" 40) }lroduce, as the colour of the dhdk 
Ilredominates more and more, angdri (grape green), keora;' (greenish buff), and joja;' 
(a still less greenish buff). Indigo with verdigris (basic aClltate of copper) and dhdk 
give an orange red known as pelai. Indigo is also frequently used in combination 
with various coal tar colours. It gives a fast blue itself, and in combination with 
other dyes the tints produced are lilat if these are. 

2. Safflower (Oarthallll/u8 tinctoria, ku.su.m.). 

This plant used to be extensively cultivated, but its use as a d yo-stuff ba ving greatly 
diminisbed, very little is now grown. Tbe oolonr is somewhat difficult to extract, 
and more expensive than coal tar dyes, yielding approximately the same tints, and not 
fa.t. Its use is now restricted almost to certain occasions: thus it is specially used 
for dyeing tbe bride's dress at the wedding ceremony. It is said to be, forbidden to 
Sunni Muhammadans. 

The colouring matter i. extracted from the flowers, wbich are picked, dried and. 
powdered. Tbey contain two coloured substances_ yellow material C,.,H •• O .. 
whicb is soluble in pure water, but is useless as a dye, and a red one vartbamin, 
C18 H,. O,-very sligbtly soluble in water, but easily soluble in alkali, from 
wh,ch solution it is precipitated by an aoid as a lustrous green powder. Tbese facts 
determine the methods of its extraotion and application. The bruised flowers are 
lixiviated with water till the water is no longer yellow ooloured l they are then 
macerated with addition of carbonate of soda (Bajjl) or wood ashes, placed on 
a oloth filter, and again slowly lixiviated. The solutIOn so obtained i. oollected 
in fOllr separate vessels. If 2llhs of flowers be used, the first quart of solution, 
which is of a deep red colour, is colleoted separately, then a second quart, and 
so on till four separate quarts are obtained in all. To dye, the cloth is first 
dipped into the solution of suitable strength and then' into a bath containing 
lemon juice or Bome other acid as extract of mango peel or tamarind fruits. 
This neutralises the alkali and precipitates the cartbamin in the fibre, just 
aB indigo is precipiteted on the oxidation of the indigo-white absorbed from 
the vat. If very deep colour be required the cloth is dipped first into the 
weakest extract, then into the stronger eolutione progressively, dipping in acid 
and drying between each. A whole series of pinb and orilD!!Ons are produced by 
using pro~ressively stronger solutions of safllower : beginning with the palest coloor 
we ha,'e ID order: motia, chairtiM, !1ubl (pale rose-pink), kadell, banddnl, gul 
8htiftalv, (ceriBe,) s/w,ngrtift, guUbl (rose-pink), gv,lan6Jr,8t£rkM and ltikM. This 
ord~r is not always adhered to, and oocasionally some of these names are given to 
oompound oolours: thus 8'UrkM. is eametimes produced by the addition of a little 
turmerio extract to the oerthamin solution l while gula'lltir is oCC1l8ionally the result 
of safllower with addition of a little infusion of harringhtir (I" 40), 

We bave already seen that safllower i. frequently combined with indigo; it is, or 
more correctly perhapa was, used in combination with many other materials. To 
produce tbese the cloth is usually dipped snccessively into the different eolutione, 
being dried between. Safllower and turmeric produce a seri~s of orange reds, orangee 

J 
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and reddish yellows: 8one!a (orange), na,rangt (deep orange) ~nd 8ona,hra (a 
still deeper orange) are obtained by the uee of progressively larger qnantities of tur­
meric. Another series of oranges and yellows is obtained by the combination of 
saffiower with harsinghar (p.40). Thus if cloth dyedgulubi (rose-pink) with saffiower 
be dyed in harsinghar the result is orange (narangt), whereas if the saffiower solution 
be weaker, so that it only produces piuzi the result. is golden yellow (champai). 
Other tints of buft' and orange thus produced are known liS badam( (almond yellow), 
sharbati, jogai (buft') and amra.si. In these the harsinghar is in excess, while if 
saffiower predominate, the scarlet, termed skangra/, is produced. Saffiower and ttln 
(p. 40) with or without the addition of harsinghdr, also yield a series of hu,ft's and 
oranges. Equal quantities of saffiower and tt!n give orange (sona,hra.), while if tun 
predominate, !la/rant results. This may also be obtained by the use of turmeric and 
harsinghar. A hrown (lr:ishmishi), is obtained by dyeing successively with myroha­
lans, turmeric Bnd saffiower. As saffiower itself does not yield fast shades, none of 
those colours produced .py it in combination with other dyes are fast. 

S. Turmeric (haldi, morha).-This is a yellow colouring matter extracted from 
the root, or, more correctly, rhizomes, I}f Ourcuma tonga. The pure colouring matter 
curcumin C .. H. OO.' may be extracted by ether from the powdered root, after a 
preliminary extraction with Carbon bisulphide. It forms orange-yellow crystals.· 

For dyeing with turmeric' the root is ground to a paste with water and the cloth 
to be d;-ed steeped in the extract so prepared. Sometimes the cloth is then dipped in a 
solntion of alum or in diluted lemon-juice. The result is a yellow known as !lard, 
which is not fast. The colours· ha.rtuU, basantt and gandhaki may be produced 
by nsing progressively less quantities of turmeric. . 

If cloth dyed in turmeric be dipped in alum solution and then in an extract of 
pomegranate-rind a more permanent yellow is obtained. An emerald-green, termed 
sa.rdai, is produced by dyeing with a mixture of turmeric 4 parts, verdigris 2 parts, 
orpiment 1 part and water 16 parts. If the turmerio be omitted and the quantity of 
orpiment be doubled another shade of yellow-green, termed pannai, is obtained. A 
shade of yell<>w, termed sandaU, is prepared by combining turmeric with tUn (p. 40)" 
while another shade kn<>wn as hartaU (the colour of yellow orpiment) is the result 
of combining tnrmeric and ha.rBingMr. Turmeric is also used in combination with 
indigo (p. 35) and saffiower (p. 37). 

4. Pornegrana,te-rind (naapa!).-From the rind of the fmit of Pwnica. (hana,. 
turn there is extracted by boiling in water (1 part rind to 4 of water) a yellow oolour 
which yields a fairly fast yellow if the cloth be subsequently dipped in a solution of 
alum. As noted above this dye stnft' is nsed mainly in combination with other mate­
rials (p. 36). A series of greys and browns are produced by combining in various 
~roportions myrobalans and ferrous sUlphate or !ohar-ki-Biyahi (p. 37) with turme­
no and pomegranate-rind, sometimes one sometimes the other and occasionally both, 
with or without the addition of glrr. (powdered haematite) and catechu. 

The brown, kishmishi, is obtained by dyeing first with myrobalans and sulphate 
of iron and then in· the extract of a mixture of equal parts of turmeric and pome­
granate-rind with half that amount of powdered haematite and catechu; if a stronger 
solution of iron sulphate be used the result is catechu brown (katkal); while if the 
turmeri~ be omitted we have te!ia mashi or olive-green. Zamurdi (peacook green) 
results from the omission of the haematite and catechu, while without the turmerio 
IIgain kanjai (ash drab) is obtained. Mashi (II lighter colour than telia mash!) 
is produced from myrobolans' and ferrous sulphate followed by turmeric and alum; 
while with stronger solutions of myrobolans and turmerio the resnlt is bom (bottle-

• I Bar, de •• deutach. Chem. G ... 80.192. • i6. 14.485. 
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green). The following table will show the relative pr~portions of the materials used 
in tha above :- . 

Colour. Myrobat... Ferron. Turm",· .. . sulpha$8. 
K'isbmisb( 2 1 20 
Katbai ••• 2 2 ZO 
Ten .. mbbi ... 2 1 S 
Zamurdi 2 I " 
"'i,bI 9. 1 2 

Pomegranate· 
rind. 
20 
20 
20 

8 

KlIonjai 6 1· 10 

Powered C 
bematite. atechn. A.lum. 

10 10 
10 10 
10 10 

1 
1 

Botli 4r 1 4 ... 
5. M07'inda cWrifolia, {dl).-A red cOlour is obtained from the root ofthis plant, 

which iso grown in parts of these provinces. The colonring matter is morindone 
C to H " O. shown by Perkin and Hummel to be an anthragallolmethyl ether; 
(Journ. Chem. Soc., Trans. 1893, 1171). The dye bath is prepared by boiling 
the powdered root in water. The cloth is first mordanted by dipping in a bath made 
by extracting 1.p:lrt powdered myrobalans witli 16 of water and then in a 6 per cent. 
solution of alum; af!.er which it is boiled with water, pounded dl root and usually 
some dMu flowers (Woodfordia ftoTibunda) in thejroportion of 1 part flowers to 
16 of the root. These dMu flowers appear to be use as a dye only in conjunction 
with dl. In place of myrobalans and alum the following method of mordanting the 
cloth is sometimes used .. The cloth is soaked in water and rubbed with eajj' (impure 
carbonate of soda). The insoluble part of the 80,jj' is removed from the solution 
and cloth, and 1 part linseed or cRstor oil added for every 5 of cloth by weight, 
and this well workell. into the cloth, which is then dried and steeped in a solution of 
a little camel or sheep's dung; dried, and then well washed, dipped in a solntion of 
alum, and then boiled with 41. . 

If cloth be dyed first with dol and then dipped in loh6ho-kl-si1ldohi (p. 37) the 
chocolate-brown colour koch~ resnlts.. ." 

The name kakTezt appears to be sometimes given to the colour so produced/ 
though it more l'roperly oorresponds to the English maroon. ' 

. 6. Myrobalan (Terminalia chebulaJ-Ha7'.-The fruit of this tree contains a 
large quantity of tannin, and also a yellowish colouring matter, both of which are 
extracted by steeping the dried and powdered frnit in cold water. The yellow colour­
ing matter ismrely, if ever, used alone, but an application of myrobalan extract is a 
preliminary to that of many dyes (888 1iI,l'bove). But its special use in dyeing is due to 
the tannin, a black being produced by immersing the material first in this extract and 
then in one of ferrous sulphate (kaBls). For more intense black the cloth is steeped alter­
nately first in one then in the other several times, being dried between the successive 
immersions. Sometimes pomegranate rind is added to the myrobaIans and both are 
extracted together. This material is also rich in tannin. It is usnal to give a dip into 
a solution of alum after the last dip in the ferrous sulphate solution. According to 
the strengths of the myrobalan extract and the iron solution various shades of grey 
and black are obtained. These are Imown as nukTai (silver grey), fdkhtai (dove grey), 
kMki and dmlhia kh4ki. 

7. Mdj!.t.phal.-The g"Us of QlUrCiJ,8 infectoria are sometimes used in place of 
. myrobalans. Cloth dipped in extract of galls and then in loM.,.-~-aiydhl of varions 
strength gives the shades of grey above noted in connection with myrobalans. 

8. Acacia arabica (Balml}.-Both pods (sang.,.' b~b1l1) and bark are rich in 
tannin, and are used in place ofmyrobalans to.produoe greys and blacks in conjunction 
with ferrous sulphate. The pods or bark are powdered and boiled with' water. A 
subsequent dip in an extract of catechu produces a golden-brown termed agmi. . 

9. Acacia catechu (Kath).-Catecha is too widely known to need any descrip­
tion here.1 It is used to a small extent in dyeing cotton fabrics. The wood is cut into 

1 An account of the methoda of ooUeatiDg oatechu in India will be found in ,. The Indiau Agrioulhritt· 
lor 1896, p. 368. The importaut oonatituentl are OCIIteAi. aud mtcl. lcultri~ tiM. 
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small pieces and boiled in water with addition of a little lime. The cloth to be dyed is 
steeped in the extract so obtained, whereby the maroon colour termed kakrezS is pro­
duced. The production of kathai or catechu brown has been already described (p. 38). 

10. OQJ8alpinia sappan (Patang or Bakam).-The colouring m~tter is 
brazilin Q. H.,O.. The wood is rasped into small pieces and boiled with water. 
Cloth dippe~ in an extract so obtained acquires a red colour, which is not fast. . The 
cloth is sOUletimes first steeped in extract of myrobalans and alum solution. The 
result is a bronzy red. 

11. Oedirela toona (Tun).-A light yellow colour (basanU) is obtained by 
dyeing doth with water in which the :flowers of this tree have been boiled ana subse­
quently dipping in alum solution. Its use in combination with other dyes has been 
already noted (p. 38). . . 

12. Nyctanthes arbor-triBtis ( HarsinghWl-).-The dye is contained in the yellow 
:flowers which are collected and dried. . These are boiled with water and the cloth 
dyed by dipping therein; the colour so obtained is not fsst, but Can be reudered less 
fugitive by subsequently .dipping in alum solution or diluted lemon-juice. Aocording 
to the strength of the extract varions shades of pure yellow are obtained. This dye 
is frequently combined with indigo, safflower and other dye stuff's (pp. 37, 38). 

13. Buteaf1"ondo8a (Dh6.k, Paras or TesU).~Thistree grows widely through­
Ollt the Provinces and bears a brilliant Hame-coloured :flower, which is the source of 
,the dye. The dried and crushed flowers are steeped in cold water and the cloth dipped 
thereiu. The colour so obtained is a slightly orange yellow an~ fugitive j addition 
. of a little lemon-juice or lime deepens the tint and renders it a little less fugitive. A 
still more permanent .colour is said to be produced by mixing the 1I0wers with 
coagulated milk (dahl), keeping the mixture moist by addition of water for eight to 
teu days, then squeezing out the water and boiling thc extrMt so obtained with alllm. , 
This dye is used in combination with several others (p. 37). The colouring 
matter is a glucoside which decomposes on boiling with mineral acid into a glUcose, 
and a dyestuff' apparently very similar to fisetin; but as this decomposition is not 
etYected by the processes employed in preparing the dye bath from the flowers the 
glucoside as such colours tbe cloth, which explains to a considerable extent the fugitive 
nature of the colour prodllced (Ind. Agr., 1897,153). 

·14. Ootfon"!loW6'1's.-These are sometimes nsed similarly, but the colour obtained 
is weaker and very fugitive. 

15. .Adhatoda W8ica (.A..usa).-A brownish yellow dye is extracted from this 
plant by the following process :-red haematite (giro) is ground up with water and 
suspended therein; in this the cloth is immersed, next in a solution of alum and lastly 
in water in which arUBa plants have heen boiled. The whole plant-stem, leaves and 
flowers-is used. " 

16. Rubra C01"difolia (MajUh or Indian !Dadder) is also oocasionalIy, but 
quite occasionally, used; the cloth is dipped in the aqueous extract and then in a solu­
tion of ilium, but artifical alizarin has prac~ioally driven this dye out of the market. 
This is known in commerce as munjeat. The dyeing properties are due to the· 
presenoe of purpurin (Trioxy-anthraquinone CuHsO.) and munjistin. 

17. Ficus religio8a (P€pal).-The bark boiled with water is said to yield 
II black dye. . 

A few other dyestutYs are used, but they are quite unimportant. In fact, the use 9f 
all the native dyes save indigo is gradually disappearing in face of the increasing 
use of the imported coal-tar colours. 

The ooly method of producing a pattern solely by dyeing is that used for the 
produotion of cMn,-'. This consists in tying up tightly small pieces of-the cloth 
chosen aocording to II definite arrangement, so that when the whole is dipped in the 
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dye bath the portion~ tied will remain uncoloured with usually a coloured spot in 
the centre. This tying is termed bandhnl1, whence !he word bandanna, applied to 
handkerchiefs whose pattern consists of spots so produced. Thus white spots on a 
blue ground are obtained by dyeing a knotted clo!h with indigo. If turmeric-dyed 
clo!h be knotted and dyed with dt yellow spots on a red ground are obtained. Some­
times the undyed spots are coloured in by hand. The work done is, however, of the 
coarsest d~oription, very little but g6.rha being so dyed, while the shapes of the spo1ll 
are very Irregular. 

CHAPTER XI. 
PRINTING or COTTON PABRICS. 

CoTtoN cloth printing is carried on to a considerable extent. Gd. .. ha, gaz( and 
Incb like coarae materials are printed in almost every district, whereas the printing 
of finer fabrics is oonfined to a few places, the chief of which are Bareilly, Basti, 
Jahanglrabad in Bulandshahr; Farnkhabad; Jllfargaqj in Fatehpur; Lucknow; 
Mirzapur and Muttra. 

The cloth, whether coarse or· fine, undergoes almost invariably a treatment With 
an extract of myrobalans or some process equivalent to this treatment. The COBrse 
cloth, gdTha, gazl, etc" is merely wasbed in the ordinary fashion and then steeped in 
a solution obtained by extraoting ponnded myrobalans witb cold water. A pound 
of myrobalans is considered sufficient for 12 pieces of gdrha 19 yards long and ! 
yard wide. 

For finer fabrics a more complioated process is used. 'Of these tbere are several 
variations. Thus at Farukbabad the process is to repeatedly rinse the cloth in an 
emulsion of oastor-oil and water for 15 days, keeping it moist, all the time, dry and 
immerse in the myrobalan bath for a day, and dry. At Jllflirganj the cloth is kept 
moist with water, reh, and sheep's dung for a'night and washed in the morning, again 
wetted with solution of'l'eh and well steamed. It is then beaten with wooden olubs 
on a lIat blook of wood known as a kwul£. At Lucknow the fabric is repeatedly 
rinsed in an emulsion of water, oil of sesamum., sajj£ and sheep's dung, being kept 
moist with this mixture for three weaks, save that at the end of each week it is well 
washed and dried in the sun. It is then steeped in a bath made by grinding together 
the following mixturs and adding it to cold water:_ 

Eo. ... S oU,,,. .... 
BoW. ~ .. 
Jlil,hI' Il .. -Zaflgi4w -Il .. 
Md. • ~ 

D ... "4pWl I .. 
B.lc.u.,. _ I ., 
Kop"," .tao"'" • " 
6.,.. Go" I It 

N6,or No'. I " 
Baogrl Bob'l Il.. ' 

The cloth is then dried and ready 
.. Iways slightly damped. 

... 
.. , 
.M -ft, 

8eirAtiflc _,.'0"'"'' 
Yruita of Termmalia ohebaJa. 
Terminalia balerica. 
Boot of Glyeyrrhi .. gla_ 
Dried trait of T. obebula. 

'" Fruit of BaDdia dumetorom. 
_ Flowen of Woodfordia Son. 

bunda. 
••• NardoetaClbJl jatallumsi. 
"" Bedycbium 'pioatum. 

IP). 
Rhbom .. of Cyperua _08IlI0 
Podl of Acacia ambica. 

to be printed, but for the actual prooess it is 

The printing is invariably done by the application of suitably carved stamps 
(sd.ncha, chMpo; or tMppa). moistened with suitably prepared colours. These 
stamps are almost always carved out of sMsliam wood (DalbM'[J'iCJ SlssoO.) ,Ebony is 
said to be better, but not now used because of i1ll price. The stamps are carved by a 
carpenter either from his own design or that of the printer. As a rule, the stamps are 

It 
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in pairs, one being to produce the pattern proper, the ot.her to pnt in the gronnd, 
which is usually printed some other colour and not left white. When a repeated 
pattern is required over a considerable area small guide dots are made at one side 
to correspond to certain definite portions of the pattern on the other. In price these 
blocks vary greatly according to their size and pattern, from 3 or 4 annss for a small 
one up t<J as much as Rs. 72 for a set to produce a non-repeated pattern on a 
curtain 4 yards by 2. ' 

The oloth to be printed is spread on a low bench covered with several thicknesses 
of cloth to form a soft pad on which to press the stamp. The colour mixture is 
kept in an earthenware vessel at the right of the workman, who" squats "·with the 

. bench in front of him. In the vessel is placed a sod of bamboo framework, like 
a grating, on which is supported a piece of thick blanket. This becomes saturat­
ed with the mixture and on it is pressed the stamp which thus takes up the colour 
only on its raised podions. The stamp is then applied to the cloth to he printed. 

The commonest colours for patterns are red, black and white: in fact it is rare 
to find g6:rha printed in any others. Bines, greens and yellows are introduced into 
the finer work, hut the country dyestuffs have held their own to a much greater 

. extent in this industry than in dyeing. 

The special ingredient in all printing mixtures is the gum with which they are 
thickened. Two kinds are chiefly used (i) dho kI1 gond, the gum produced hy 
AnogeiB8uB latifolia (not WoodjO'l'diajlO'1'ibunda, which produces the dhau flowers 
u.ed in conjunction with al for dyeing red), and (ii) baM!. kI1 gond, that derived from 
Acacia Mabica. They appear to be nsed quite indifferently as one or other happens 
to be oheaper or more conveniently procurahle. The gnm of the khair (Acacia 
catechu) is also, hut less frequently, used. 

To produce black, loh6.'I'-ki-siyaM thickened with gulD may be used. Thus one 
receipt gives :-

Old iron .. , •• , 4. to 5 seen. 
Wheat 80ur B cbbitta.kJ. 
1101&1881 '" "to 6 ,. 
DAo gam 1 to 16 ...... 
Water 8 to 9 " 

Mix and allow to stand a day or two before nsing. Others omit the flonr and 
inorease the qnantity of molasses. In others again the iron is introduced already in 
the form of a ferrous salt, e.g., ka8i8 (ferrous sulphate). Thus a good black is obtained 
by printing with the following mixture:-

K ... " DAo gam 
Alum 

.. , ... 1 ebhittok. 
... 1 to1& • 
... l • 

Pound and boil with 1 seer of water and strain; add 3 chhittaks more of dho gum 
and strain. If foam be present, remove it by adding a tola of wheat flour or ghl. 
In all cases to obtain a hlack with these mixtures the preliminary treatment with 
myrobalans or some other tannin-containing suhstance is necessary. When first 
applied the pattern is in a pale inky colour, which developes into a good black on 
drying and exposure to sun and air. 

Red is usually produoed from al (p. 39). The pattern to be red is printed with a 
preparation of which gl'l'/I (haematite) and gnm are the essential ingredients; alum 
Bnd oil of mustard, one or both, are sometimes added. One example will suffioe: 
grind together 4 chhittaks each of mustard oil and g£'J'/I, and add 1 seer of water 
with 4 ohhittaks gnm and the same weight of alum i stir well and strain from the 
insoluhle portion of the gum. After drying, the cloth 80 printed is boiled with al. 
root and dhu!)' flowers, or sometimes the at root is replaoed by alizarin paste, or by cho! 
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or majltk (p.40), whe):"Cby,however, B somewhat-different shade isproduoed. Adeep 
ross tint termed guUM is produced by printing with-

Tormeric t chhittak. _. 1 • 

Gam " It 
94'... • to1& 
w.ter 110.. 1 teer. 

The materials are ground together in the cold and strained. The cloth is boiled 
with Ill, majlth, or alizarin paste as above. 

Anotber tint is prodnced by printing with-
1',1114_1104" (book of Sr"l¢oooo .... taegoid .. ) B 101M. 
M"ehli (j. 41) ,0' .. I... I ,. 
Turmerio ,., ...... I " 
Water I &eer. 

The powdered materials are boiled in ilie water and cooled, then 3 cbhittsks dka 
gum and 2 tolas of alnm added: the mixture stirred aud strained. The subsequent 
treatment is as before. A crimson colour is obtsined by printing wiili the extract of 
sappan wood thickened with gum. , 

Blue is produced from indigo, which is printed on with orpiment (kUll"tlll). One 
receipt will give a good idea of the mixtnre used:- . 

Boil together for three hours in a seer of water--
Old plaat.r J ehhiltak .. 
Jndi~ t chhiUak. 
Orpimeot 16 ,. 
Gum 1, JJ 

The mixture on cooling is strained and is then ready for use. The colour as, 
printed is a pale greyish-blue, and only becomes blue on exposure to the air and 
washing. The orpiment probably reduces the indigo, which becomes reoxidiaed on 
exposure to air. ' 

, Green is generally' produced from coal-tar dyes, but occasionally from indig.. 
and turmeric combined. Thus the following preparation is used' in Agra :-Steep 
i seer turmeric in 5 seers water and strain; add 2 tolas indigo ground up with 
2 chhittsks of water, and finally 4 chhittuks gum; strain and print. Pomegranate-
rind (nd8plll) is sometimes ussd with the turmeric. . 

For yellow, turmeric is mostly used with alum and gum; sometimes dhdk 
flowers and. pomegranate-rind replace it, when borax replaces the alnm; or dMl. 
flowers, gum and lime only may be used. ' 

A buff (baddml) is produL .. d by printing with ferrous sulphate sOlotion, thicken­
ed with gum, on cloth that has not been treated with any tsnnin-containing solotion. 
The bull' colour is then developed by immersion in a bath of carbonate of soda (sajjl), 
whereby ferrous carbonate i. produced on the printed portions which soon oxidjges 
to a more or less hydrated ferric oxide. This is the material used in printing the 
Bareilly cnrtsins. 

A brown colour is printed with a mixture formed by boiling ftha tola catechn 
with If seer water and adding i chhittsk sheep's dung and 1 tola of .. ek. The mixture 
is filtered and thickened with 2 cbhittsks of baMl gnm. 

At Bijnor one printer was found who printed patterns in white metsl. To. do 
this he pounded .. ling (tin or more probably some tin-lead allo~J::d mixed it with a 
bot solution of glua in water. This was printed iu the 0 • ry way and then 
burnished with a smooth agats. ' 

PatterllB are sometimes produced by printing with some sticky mixtore of gum 
or glue and then sprinkling powdered mica (abrok), or spreading over the cloth pi .... 
of tinfoil (pa.m() or even of silver or gold leaf which adhere to the sticky portions. 
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The mica and tinfoil are so used at Agra, while the gold and silver leaf work is 
done at J aunpur. Any of these processes carefully done on suitably dyed cloth-red 
is a favourite colour-are effective. 

A still more effective pattern is produced by attaching with glue pieces of 
mirror according to some definite arrangement. I have seen a very handsOme pair 
of curtains produced in this way on a ground of nai7l8ook dyed red., ' 

. At Bijnor a family of ma~£s had devised another method of adorning cloth, which, 
however, can scaroely .be recommended from either an artistic or hygienic point of 
view. Four parts of linseed oil are boiled with 20f resin (,.al) till the mixtu~ is thick 
and sticky. When cold, one part of o'rpiment (hartal) is stirred in, and this bright 
yellow mixture daubed on variously coloured cloths with a steel rod called (unk) 
according to the desired pattern. ' . 

If the orpiment be replaced by cinnabar (sMngaif) the daubs will be of a 
vermilion colour. 

In printing designs containing several colours black is always first put in and 
then such parts as are to be red printed with the haematite mixture. Next these red 
parts are developed by boiling with the t!~, etc., and lastly such other colours as may 
be required for the pattern are printed in. Often, where bnt small portions of the 
pattern are to be of some colour, these portions are put in by hand with a blunt 
stick. It is thus that the kalamws of Jli£arganj in Fatehpur inscribe the verses 
of the Korlin and other quotations they introduoe into their printed cloths. At 
Muttra, where 'I"1.Ii7IIdls and such like articles are printed with Sanskrit verses for the 
pilgrims reso rting to Brindaban and other shrines in that district, this .is done with 
carved blocks. 

The- coarser materials after printing undergo no subsequent treatment beyond 
a wash and perhaps a beating with wooden clubs; but at Farukhabad, where English 
longeloth is printed for export to Europe, the material is exposed to the sun fOf 
some time, being kept moist b;r 18peated sprinkling. 

FIe. 61. 
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At TAnda in the Fyzabad district, where there is a considerable trade in printed 
cloths, they undergo a process of buruishing termed ghmtai by means of an instru­
ment known as a mohra (Fig 51). It consists of a heavy beam Esome4' x 8" x 8", 
attached at its upper end F by a pair of ropeS' to a beam aud resting, as shown 
in the figure, on a smooth sloping board A: B. At its apex is a hollow wherein is 
fitted a smooth stone C, which is in actual contact with the board. The cloth to be 
burnished is spread out on the Hat board and the stone, pre3Sed down by the weight 
of this beam, moved up and down it by a double haudle at D. The worker, nsually 
a woman, sits in a hollow at the ell.d A of the board. The result is very rough and 
distinctly" stripey!' ' ' 

In this town red spots on a blue-purple ground or on a red-brown ground . 
are printed by the following process :-The cloth is dyed in the ordinary way 
with 6J. and then the spots printed in with a mixture of lime and gum. Then for 
the blue-purple ground the whole is dyed with indigo and for the, red-brown with 
pomegranate-riud. The d! colour remaiosunchangM wherever the lime mixture 
is applied. 

The chief articles printed are-
From gd'1'''a, gazf. and such like ooarse 'fabrics, jdjams (Hoor-cloths), liM!s 

and toshaks (quilts and cold-weather wraps), and doga (a sort of wrap). From 
finer fabrics, ourtains, handkerchiefs ('I"U'fn(\!), BdriB and many articles for European 
use or export tQ Europe. 

The curtains, pankah frills, &c., printed in bull' at Bareilly are partiCUlarly 
artistio. Some good printing is done in Lucknow; but probably the best, though by 
no means always the most artistio, work is done at Farokhabad, where several firms 
of Sids import Manohester longcloth, print it in sizes suitable for curtains, and 
re-export it to Europe. A pair of curtains each 4 yards by 2 will sell in London for 
B sovereign. Gaily coloured prints of which the ground material is gdrha or gazf. are 
Dluch al?preciated by the hill people, and a considerable trade is done in these articles 
in N ainl TAl. 

The patterns produced are in many cases most elaborate, sometimes covering an 
area 4 yard. by 2 withont repetition. With respect to the patteros used by the ordinary 
Ohhipi (printer) to which caste, however, the art is very far from being confined, 
they are, as a rule, very simpl~onventionalHowers and lI!ore conventional aniolals 
and figures, with various geometrical designs of not particularly complicated character. 

CHAPTER XII. 
GENERAL STATE OP THE SPINNING AND WEAVING INDUSTRY: COMPARATIVE 

PRIeBS, .&0. 

TS:ERE is no doubt·that the hand-spinning and weaving industries have declin~ 
very considerably since they have had to faoe the competition of the mills, but the 
rate of decline seems to have deoreased during the last ten or twelve years. In faot 
in Bijnor Farukhabad and Meerut the hand industry i. said to be noW' maintaining 
its ground, while in the opinion of 80me of the millowners recent legislation has 
handicapped them. Hand-spinning has been considerably more all'ected than hand­
weaving. The former is only now d<>ne by persons who practically can do nothing 
else, or more as a means to earn a little at odd times than as a trade properly so ""lIed. 
Thus old women of all castes, especially when they are poor, will spin, and the yonng· 
er ones too in the intervals between their household duties, while their husbands or sons 
are working at their proper calling. To this extent it is probable that hand-spinning 
will continue so long as the yarn spun can be sold for any sum greater than the C9tton 
from which ,it is spun, and this is likely to be a long time, as there will long remain 

L 
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hundreds of secluded villsges so far from a railway or city where machine-spun yarn 
can be obtained, that the sale price of the homemade article will admit of its being 
produced at a profit. It will be seen, however, that for some articles hand-spun, yarn. 
is preferred to the machine-made article. 

It is with respect to weaving that there is now a real competitian. As a 
general ;rule, i~ may be said that better class fabrics are machine-woven and the 
others hand-made. The machine-made article is usually more neatly and evenly 
made and so excels the other in appearance, but is frequently less strong and 
durable. These remarks apply' with greater force to the dili'erence between hand­
woven fabrics oC hand-spun yarn and machine-wov~n articles. The band-spun yarn 
is always coarser, rougher and lees even than the macbine-niade article, but this 
very defect makes it preferred for some purposes. Thus g6irha of hand-spun. yarn 
is preferred for wraps, quilts, and as the lDaterial for the printed cloths used for floor 
coverings. The looser and mo~e uneven yarn makes the cloth heavier, and in a short 
time, owing to the felting together' of the loose pieces of cotton, warmer' 
than similar articles of machine-made yarn. For quilts (razaia, &c.) it is preferred 
because itll roughness keeps the cott.on stuffing more evenly distributed-a state 
of affairs that can only be effected with machine-made cloth~ by the operation of 
quilting. Such a hand-woven cloth from hand-spun yarn is more durable than any 
maohine-made article that can be procured at the price; it forms almost exclusively 
the olothing of men ()f the cultivating classes; the women of these classes wear in 
general hand-woven materials fortheir shirts and Bdria (cheap chdrkhdllaB, tapttB, &c.), 
but they are more frequently of machine-spun yarn; one reason for. this beipg that th,S 
can be readily procured dyed in faster colours than the country dyers can produce. 

Practically, however, it may be said that price and accessibility are the controll­
ing elements in this competition. There is hardly a trace of preference for hand­
woven over machine-woveu articles on caste or sentimental grounds.. Some of the old 
fashiol ed zamindars of Bj\ra Banki are said to prefer the former, while a few of the 
higher native nobility appear to take special interest in the few remnants of superior. 
hand work that are left, as the Mahtlrlija of Ajudhia with regard to the jdmddni 
work of Tjlnda. 

There iR one other reason in favour of the hand-made cloth of special effect among 
the agticl11tl1ral classes in cotton-growing districts, and that is that the women of the 
cull ivator's household spin some of their home-grown cotton into yarn, which is then 
hauded over to tlIe village Kon to be woven. This he does at rates of which the 
following, current in the Allahabad district, are a fair average:-

v' 
For weaving yarn into gazi 3 pies per yard. 

ditto gdrha 4i ditto • 
. ditto dhoti 6 ditto. 

The village dhtJ.na will stuff cotton into a quilt, and this cotton when the' quilt 
is worn out is spun and woven into niwdr (p. 23), ropee or, a coarse fahricofsome kind. 

The Azamgarh district is probably that in which the weaving industry is carried 
on on the largest scale. There are here some 13,000 looms. The chief centres are' 
the towns of Mubdrakpur and Mau, containing respectively some 1,700 and 1,200 looms; 
Kopaganj has over 500, and ten other villages possess from 100 to 500 each. Mu­
barakpur is espeoially noted for its compound cotton lind silk, taMr or wool cloths, while' 
Mau has been noted since before the time. of the N awabs for its fine muslins, In tlIe 
weaving of which counts as high as 1508 are used. TheweaversthroughouttlIe district 
Bre nearly all J'Uldha8. The industry, though to some extent on the decline, is 
still moderately flourishing, Bnd a fair export trade is done. Weaving is also carried 
on to a considerable extent in the Aligarh, Etah, Muzaffarnagar Bnd SaM-' 
ranpnr districts. In Bj\uda the decline of tlIe industry is attributed to the laok 0.£ 
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enterprise of the· weavers and their not Inying themselves out to meet the demand for 
new fashioned materials. On the other hand, the JulahaB of Etah are reported to have 
made special efforts in late years to meet such demands, and as a consequence have to. 
~ome edent recovered their. lost ground. In Bareilly,)t is said, that weavers regard 
the present depresssion of their trade as mainly temporary and. due to the scarcity 
flOW (January 1897) existing. The darl-weaving industry there is flourishing, and 
darla to the value of a lakh of rupees are annually produced. For these coarso' 
hand,spuD yarn (costiDg 6f annas per seer) is used. A considerable export trade to 
Bombay aDd Nepal is said to he done by the F¥zabad district. 

In Mirz.apur the JulahaB are turning their a1tention to carpet weaving or deserting. 
their ancestral occupation entirely. This city was before.the introduction of railways. 
a great centre of the cotton trade, it beiDg a depOt whence cotton for export was sent· 
down the Ganges. The extent to which the industry has declined from what it was 50. 
years ago is well seen by what has happened at Jais in Rae. Bareli. Here, there were 
then 600 families of JulahatJ, all of whom supported themselves by weaving; now there­
are hut 200 left in the town, of whom but 20 live .bv theirlooms. In Rae. Bareli itself 
but 15 out of 150 wellve. It is further said that 160 years ago yarn was s!?un at Jais, 
so fine as to be worth its weight in silver, but which was wllven into mushn so . light 
that it cost but Rs. 5 the yard. . 

In the three hill districts the conditions of the indUstry are somewhat different.. 
The only place where weaving to any great extent is earried OJi is in the Kllshipur, 
pargana of Naini Tal: here there are some 3,000 looms, and olothequal to any' 
produced in the plains woven. A weekI,. market is held at Jllspur, which isattended 
by the merchants tpldiDg with the hills. r n all other parts of these districts ouly. the 
ccarsest garha is woven, and even this industry is confined to the lower lying parts 
where cotton will grow, and is decreasing with the decrease of the cultivation of cotton. 
In Garhwal this decline is said to be the result of the stopping of the. hill trihes culti­
vating the land on their old wasteful system of outting down a patch of forest, taking 
one or two crope from the area so Cleared, and 1,'aviDg the land fallow for five or six 
years. In this district the grower JJf the r·otton has it spnn at home and weighs the 
yarn over to the weaver, usually a Kon, who will then, if the cloth required is to be of 
ordinary thickness, divide it equally into two parts for warp and weft, but if it be 
required extra thick, more is allowed for weft. After weaving, the cultivator reoeives it 
beCk and weighs it. If the weight be fouDd correct, the weaver is paid in full, at the 
rate of 2 seers of grain for 2l yards (the width being 13 to 18 inches). Cloth so woven 
for private use is always stronger and hetter than that woven by the Kon for sale • 
.A piece of the former 16 yard8 long if sold, which is rare, would fetch Re. 1-4·0 
against Re. 1 for the same amount of the latter. The utmost a Kon can so earn is 
Rs. 5 or Rs. 6 a month. Moreover, as grain has ri~en in price and the Kon will 
make no abatement in the rate he has received from time immemorial, his trade 
is declining. In fact the Inajority of KorlB are said to live by agriculture, oDly 
rarelr praotisiDg their ancestral craft. In the ceDtral and northern perts of this 
distrlOt cotton is little used by the bulk of the population. In the centre their wants 
are satisfied by the hemp and kapdri oloths already described (p. 34), while in the 
Dorthern portions woollen clothes are mlIinly worn, the wool being to a considerable 
extent imported from Thib.t. 

Though spinniDg is oarried on almost indifFereDtly by members of all castes, 
weaving ie almost restrioted to the Kons aDd Julahas ; the ouly instaDces of its being 
done by other enstas are those 01' the Dom. of Almora and Pankaa of Mirzapur, who 

• are said to weave to a small extent. This restriotion is doubtleas due to the more 
oODlplieated machinery and greater skill required. 

A few details as to the relative prices of hand and maohin ... pun yarn and of the 
!,mounts of fabrics producible from given amotlUls of each of the two may be of 
Interest, 
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The counte of maohine-spun yarn most generally used are 16s to 20s. The 
price of the former is usually about 12annas a seer, being less nearer a source of 
supply and more at a distence ; 208 cost from 12 annas at CawnpGre to 14 annas in 
small towns at a distance from the railway. These are by no means the highest or 
lowest counte used; lOs (costing 10 to 11 annas the seer) are used in many distriots, 
and 40s at Aligarh, price Re. l-il-O the seer, and, as has been seen, yam as fine as " 
150s is used in Azamgarh. " 

Hand-spun yarn likewise varies in price according to its fineness) frGm as low 
as 61 annas the seer for yarn containing but 300 yards to the chhittak and' nsed for 
dQ/l'ls or the coorsest gMha, up to Re. 1-2-0 for the same amouut; of this latter a 
chhittak will eontain so~e 2,000 or more yards. Intermediate qualities are Gbtainable 
at intermediate prices. \It will thus be seeu that the finest spun yam produced in auy 
quantity (that at Re. 1-2-0 the seer) is roUghl~ivaleut to 208, which when machiue­
made coste but 12 anuas for the same quanti . Aooordiugly it is only in the coarse 
qualities that the hand.spun article can compe at all with its rival. 

Ga.-ka spun of lOs or of fairly fiue hand-spun yarn (costing ill. either case abont 
10 annas the seer) weighs ahout 1'8 chhittak the square yard. If of 1& the weight is 
ahout l'S chhittak, while an ordinary go/rka of ordinary coarse hand-spun yarn weighs 
2 to 26 chhittaks the square yard. The cost of the yarn for a square yard of material 
in the three CBses yorks out to about Ii aDna, :0 anna, and 1 anna respectively. 

, These may he taken as average rates. 

It is difficult to state with any real accnraoy the profit obtainable from spinning 
or weaving; it may be said with certainty, however, that it is rare to earn more than 
1 anna a day by spinning or 21 annas by weaving, while in many cases the earnings 
are much less. Details regarding the cost and selling prices of several fabrica have 
already been given (p. 26 et 8eq.). " 
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INDEX AND GLOSSARY. 

(Only those words are explained ofwbich the meanings are not clear from the text,) 

A. !'age. !'ago. 
l'ago. Bh'galpurl 28 Cotton. nankin 5 

Abhail' 18 Bhanjhn{ 19 --Baed 6 
Ablri 86 Bb ....... Ii, --aiIk 6 
Abrat 48 Bbarni l!O - .. neUet 4 
Acacia Arabica 89.41 BhiM 29 Curouma long_ 38' 
-catechu 38.41 BhogaIdai 8 Curoomin Ii. 
Adam ... 1 BhuUya 29 Cyperu ,cariOllll 41 
Addo 17 Bijnor 48 
Addhi 28 BiDOIa 6 
Adhatoda Villa. 37.40 Bleaohing 86 D. 
Adbotar 37 Bombu: Kalabariom';;: 8 
Agro 26 Botll 39 
Api 89 Boula 18 Dalbergia aUlll 41 
Aka'lia 6 Brazilin 40 Dam 18,25 
Al 39.42 Bulbulchaabm 89 Dhda 14 
Am"'; 88 Buteo_dOD 46.40 D .... b 28 
And .. 18 oDarheri 18 
Anogei8lUllaW'olia 41 C. Dar>. B4 
Ang~ri 37 Deck.~ 6 
Araatu ate rutU 8 D .. 4 
Arba 89 Coeoaipinia "pp"" 40 Deaf Ii. 
~ .. 37.40 Calot!opia Gigacltea ... 6 DUt 87.40 
/lemen! 86 CaDDabia •• tin 34 Dh.lki l!O 
AlballD& 19 Carpel ..... riDg 25.46 Dh..,dar 29 
A_ III CarthamiD 37 DUn{ 36 
AtU Ii. CarthamUi tiuctorla ":.: • Ii. Dhallllep l!O 

Caai. tara 86 Dhanua 9 
Catechu 89 Dh ... 61 9 

B. Cedrela tocma 40 Dhanub{ 9 
Chador 37 Dharla 10 
Cbalrabi 37 Dh.u k. gond (lee 

BaMI 89 Chat 18 Dho t4 gond) 48 
Bab61 t4 gond 41 Chatdor Ii. Dhaut4ph61 86 
Baohi. 83 Champei 89 Dhibri III 
Badami 88.48 Ch.mrakh 11 Dhirtl l!O 
Bahe .. 41 Chan 17 Dhok&gond 42' 
Bai 18 Chandftha 28 Dholor 37 
BaiU bona llII Charad •• 6 Dholi 37.48 
BoIinl 86 Chorha. h DhUDa 8 
Bal_ 18 Charkha (opinning. Dhnntl 9 
Bakam 40 "h .. l) ... 11 DhUllDa 8,11 
Baichhar 41 --(.kein "ind .. ). 18 ,DhUpc& .. 29 
BalIan 18 Ch.,khol .. 29 Dobr. 28 
BOna 10 Charthi 7 Do,. 46 
BandoW 87 Chantryi' 6 Dom 47 
BandaDD& 41 Cbauthai 29,31 Domarga 28 
Ban;., tho 'hadar er CbUpo 61 Doria 89 

merchant; olau 6 Chhipl 46 Dorilli doauf;i 'Ii. 
BanI-ruhiya & Chhujja 18 DeouU Ii. 
_el1lJ 4.8, 47 ChhQDchb. 06. Dolahl Ii. 
BarIeIa 19 Chhnncbh1 Ii. DUdbiathW 89 

-~ 86,40 Chikan 3S DuD,. 16 
Batto, as Chol 41 Dupolla 73 
Behn. 8 Ch1inr! 40 Dulakla 106 
BeIan (roller of gin) ._. 7 Churia - 89 DJaing 6 
---(pari of dbunt;l' 10 Cinnabar M 
--(port of heddl ... 18 Cot*oD, Ameriaan & 
B ....... Uk.lmilali .... as alaaning .. 8 Eo _n,. .. - 10 _U...tioa. 8 
Bean{ lIS -- 40 EmbroiderJ '38 
Bbagal B7 _piotlng 8 En 1 



66 INDEX. 

F. Page. Page. 
Pa.ge. Indigofera tinctoria ... 85 Kh .. kh .. 14 

Fabrica 26 Indigo, printing with .,. 48 Kh&tiri 33 
F&kbtai 89 __ vat 35 Khatpatia. 13 
F& ... i 36 -white i6. Rhe. 27 
Farukbab&<l 45 Rbir. 20 
Ficus re1igiolB 40 J. Kilk 19 
Flastin 40 Kisbmishi .. , 8S. 89 

J4farganj 41,44. Kocbk! ' 89 
G. la' namaz 25 Kokai 86 

Jail 33,47 Xori 1,46,4 

Gabrun ... 29,30,31 J&jam 45 Kukr! 12 

G&I& 10' Jal! 38 Kukt! 5 
Galef 28 J'md .. ! 82 Kulara 18 

Ga.dbak! 3S Jamahed 2 KulvaDla ;6. 
", Ktlnch 14 Gardan. 17 JaDen 6 

G'rba 27, 46~ Jatfr 16 Kundl 41 ... Kun •.• lOrt of coat::: 23 Garhw'l ••. 17,83,47 Jaunpur 48 
Qu! 27 Jetbwa 6 KUlum 87 

Gege.m 29 Jhillan 24 L. aerbera Lauuginol" 84 Jbulwa 6 
Ghalta 33 Jogai 38 L&kb( 37 
GharbUna 2' Jojai 37 Lamgaja 2S 
Ghontai 45 Jota .. , 19 Lapetan 17 
Shori 2l Jula 1 L'petnl ~. 

. Gharob. 7. Jul'h. 1,47 Lay 13 
GUahre 23 Julia 1 LiMf 45 
Gio. hand • 6 LH 85 
--It.eam • 8 LoMr Id oiyab( 37,42 
Gir 20 K. Loom 17 
Giraut 23 Luckrl.o,," 33, 81, 
Githua ... 17 Kab!r D •• 2, 8 
GlycyrrhilB glabr. ... 41 Kadeli 87 
GOIIYPium arboreum ..• 5 Kahi 86 M. 

- herbaceuDlH • 8 Kakrezi 40 
neglectum ... 5 Kala 87 Madar 6 

--___ religionm ... 6 Kala.mka.r 44 Madder, Indian 40 
UulaM 87,48 Ralandra 83 M.hmtldl 27 
RulaDar 87 Kaldnga 34 Mahtawan 19 
Gulbadan 29,3t Xaman 9 Ma!n 41 
Gullai 24 Kaman! 26 lII.j!th 40,43 
Gulla 25 Kimdhf 83 Majuphal 39 
Gulahaflald 37 Kamiz 29 Malera 26 
Guna 24 KaDar 24 M&I 11 

K&nawez 29,30 M.ldihi 29 
K.nd&la 20 Mandl 14 

H. Kanghi 18 M&nga 17 
Kanjai 89 lIIhjha 14 
Kauri 18 Manka 20 

Haldl 38 Kanaar! 20 Manol"Bn Ii 
Ha. 89 Kapa. 6 Mauua 6 
Haningh&r 40 Kapa.! 33 Mash( 39 
Hartal 44 • XaplUla 84 .Mau 43 
Hartali 88 Kapur kaohri 41 lIIe 1,2 
H •• ha (lay) ... 19 Karik 19 Mica ... 48 
'--lpart of dhun~!) 10 Karkade. 4 lIIileht( 41 
Hatbol. 19 Karma 18 Minapur 25,47 
Hathlya ~. Ka.hip 2 Mohr. ". 45 
Hatta 24 Kaabipur 47 .Morha ... 38 
Heddle. ... 18 Kaai. 39 Morinda citrifolia 39 
HedyohiuD) apicatum ... 41 Kam! 86 M .... a 

. Hemp oloth 98 Kath 89 Moti. 87 
Kathai 39 Krioh 2 

I. Kenda 13 lIIu~'rakp6.r 38,43 
Kearai .h. 87 1\1 uhammad A.rif 2 

Idr!. Ii Kelan 29 Mumin 1 
lktllra 28 KbalU. bul! brown 89 Mungya 29 
ma 2 Khara 29 MUDjeet 40 
Indioau 33 Kba,Ut 19 :Mnnjietin i6. 
Indigo ,6. Kh8tir ... 48 MunDi 19 
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Page. Page. S. 
Murt ... 83 Pelai ... 87 Page • 
Mn-thiy. ... 10 Pelot. ... 18 Sab. kai .., 86 
Muttra. ... 44 Poor! • n 10 SafHower .. . 37 
llyrobaJan ... 89 Peri . .. 5 Sajj! .•• 36,81,39 

Phaniya.la ... 17 Soil ... 17 
N. Phaona ... 8 Salai .. . 20 

Phatakna ... '5. S"hlb .. . 14 
Phatka. ... 9 SaJap·oh .. tra ... 1,2 

NAcho! ... 18 Phenth ... IS Sallam .. . 27 
N.ddOf .. , 8 Phirka ... 11 Samundar lahar ... 29 
Nafarmo.n£ ... 86 PMI'nga ... 34 Sanoha . .. 41 
Nsgarmotha .. 41 Phulda. 29 Sandall 3S 
No.g(oa .. , 29 Phule ... 4 S.ng! ... 216,30.33 
Naini Tal ... 28.47 PhUIwa.-j'ld'. ,'" 3a Sangr! bobul 39 
N'khuno ... 80 Phnrakna ... 8 SapindUl mukorolli .... 35 
Ni\lo ... 18 . PiUi ... 37 Sara gola .. . 41 

. Ni\1I .. , ib. Pinda ... 19 Sarahri (a reed) ... 10 
Ni\r ... 20 Pinja ... 9 Sarai .. . W. 
Nar. ... 18 Pinoa ... ;/J, Sarap·ShOetra ... 1,2 
Narang{ '" 88 Pip.1 ... 40 Sarar ... 20 
N ardoatacby. J at&man.i 41 Pirta ... 10 Sol ... ... 21 
Nari ... 13 Pist .. ... 88 Sardai 38 
Narkal lPhragmit91 Pol .. ... 12 Sari ... large piece of 

rOJ:burgbii) ... reed ..• 18 Pomegranate :rind ... 88.4S material which r .. 
Nn.rma ... 4,5 Polli . .. 10 ~ 

malea wrap ronnd 
NiI.pill ... 38. 43 Prioel. carpet. ... 26 their bodiea and over 
Naulakhi ... 20 --dari. ... 26 their head. ••• 28.S3.~ 
Nil ". 85 --fabrice ... 17,40 Sarka!ldi ... reed .., 14 
Nil. .. 86 --niwlir ... 24 Balbi. ... 20 
Nlwa" ... 28 --yarns ... 47 SaUlan! '" 88 
;Nukrai ... 89 Printing '" 41 Semol ... 6 
N,otantbes arbo,,-trlstis 40 PUDotra. ... 17 Seuk ... 44 

Punha.!' ... 16 South. ." 14 
O. PUn! ... 8 Selh .. , 2 

Punica granatum ... 38 Shangrilf! ... 38 
OeD. ... 19 Purhottl ... 34 Sharbati ." 88 
Orpiment . " 44 Shiugarf ... 44 
Ct. ... 7 Q. Sbil . .. » 
OM. .. , 24 SM,ham ... 41 
Oti ... 7 Shuttle ... 14 
Otn! ... W. QuercUi Infeatona ... 39 Sil ... 10 

Sinkhia ... J\I,80 
P. R. Sirahra • ... I. 

Sirki - 10 
Pachar ... 4 Sita1paU 29 
Pngri 27 Baohh 19 -... ... Spinning 11 Pal kama 14 Bachh Baudh,ya W. ... ... Spinning-wheel ... 
Pilijama (pantaloons) ... 38 Badba 5 ... ... Soap-nut 86 
Pangat 20. Radbiya i6. ... ... ... Sonaht"a 38 
Plnikb W. Rae Bareli 33,47 ... ... ... Sonela i6 . P&uja . 2. Rahat 7 ... ... ... SorOl'a 15 
Pan k' sare 14 Bahnti i6. ... ... ... SOW 29 
Panna! 88 naht&. 11 ... ... .. , Sura 14 Pann( 48 Babt! 7 ... ... ... Surkhi 87 
Palliar 18 Bahtia. W. ... ... ... Surmai 36 
Pauwar 36 B'I(reain) 11,," .. , ... ... Surwa 14 
Paol! 18 Bandia Dumetorum ... 41 ... ... SU,! 29 
Pannn W. Bang 43 ... ... ... Su&tur 18 
PilpUa ... 29 Bada . .. 6 SymploOOl Cratae· Pill' ... 4 Rasai ... 48 goidel 43 
Paraita 12 Bah 88,41 ... ... . .. 
Par .. ... 40 Rentha ... 7 
Pari ... 18 . BanI! . .. i6. T • PBriya '" 14 Bela ... 18 
Nang ... 40 Bhant.£ . .. 7 
Pathi\n! Indh ... 43 ruth. ... 35 Tokio ... n 
Pattidar' ... 38 Rubl'lo CordiloUa ... 40 Tak_ . .. W. 
Pattu ... i6. Rui ... 8 Tallu. . .. 27 
Patu\r;a . " W. Rum'. 29,8844,45 T&nda ... 82, 46 
Ptohui . " 88 RUlLw.w ." n T .... b ... 38 

-
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Page. Page. W. 
T&pU 29 ToUs 30 Page. 
Tarbuzia 36 T08hak 45 Wagel for cleaDing 
Taronoha 19 Trioxy-anlhraquinone, 40 cotton 8 
T .... 3S TuMir! "'" 12 ginning .0. 8 
Tuga.r. 20 Tukri ' .. ~ spinning ... 18 
T&t 21 TUmDil 8 weaving .•• 48 
Ta.ttar 10 !Un 40 Wait. 7 
Tawiahta 1, II TuJlPO 34 Warping 13 
T.li. m61h£ 39 TUr 17 Weaverl beam 17 
Ter! 25 Turmeric 38 Weaving 16. 
Terminalia Balerica , .. 41 Woodfordia FloribuDd;;, 89 
--Ch.bu ...... 39 U. 
Teri 40 
ThOppe 41 Uda 36 Z. 
Th're 18 Udda 114 
Thatbawa 28 UDchn&D 29 
ThUDS 18 Uri 14 Zafr&ui 38 
Tikli 20 Utta 7 Zamurdi 39 
Tinfoil. applied to V. Zangicbar 41 

cloth 48 Zanjir! 83 
TiDmy. G Viahwamitr '" 2 Zard 88 
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