INDIGO, or ANiL, Botany. See INDIGOFERA.

T'rom this plant is extrated a dyer’s drug, of a deep blue
colour, bxought hither from the Weft Indics and Ameri-
ca. Itisalfo madein the Ealt.Indies, particularly in the
dominions of the Great Mogul, the kingdom of Golconda,
&e.

The ancients were acquainted with the dye, which we call
indigo, under the name of ¢ Indicum.” Pliny knew that
it was a preparation of a vegetable fubftance, though he was
not juftly informed concerning the plant itfelf, and the pro-
cefs by which it was fitted for ufe. TFrom its colour, and
the country from which it was imported, it 1s denominated
by fome authors ¢ Atramentum fndicum” and ¢ Indicum
nigrum.””  Tven at the clofe of the 16th century it was not
known in England what plant produced indigo. Gerarde,
in 1597, 1s wholly filent about it, and fo is Johnfon in 1632.
Parkinfon, however, in 1040, treats Iarb ly of it. He
calis it ¢ Indico or Indian woade,’” and gives a figure of the
leaf from De Laet. Ie then defcribes it, firft from Fran-
cis Kimenes in De Lact’s defcription of America ; and fe-
condly, from Mr. William Tinch, a London merchant, in
Purchas’s Pilgrims. Xven in 1688 Mr. Ray fays it was
not agreed among botanilts what plant it is from which
wélgo 18 maoe, but that the moit probable cpinion was
that it is a leguminofe fhrub, allied to Colutea. [Ic
defcribes it from Hernandez and Margraaf; and fubjoins
that of the ¢ Ameri’”’ from the Hortus Malabaricus.  Nif
or Anil is the American name. In Arabic it is ]\1!:'. The
Portuguefe have adopted their Anil or Anileira from the
American. 'The other European nations generally call it
Indigo. In Chinefe it is T%n luam, which fignities {ky-blue,
Mr. Miller cultivated the dyer’s indigo {o long ago as the
year 1731 ; and calls it Guatimala indigo, faying that with
us it is an annual plant. Specimens of the Jrdigofera tinétoria,
or dyer'sindigo, from different partsof India, Madagafcar,
Java, Ceylon, &c. vary very much, if they are all really the
fame fpecies. Linnzus fays that it is almoft an exoticin
Ceylon, but frequent in Paliacotta and Coromandel. Ac-
cmdmg to Loureiro it is fpontaneous in China and Cochin-
china, andis cultivated all over thofe vait empires. Dr.
Patrick Browne, befides the wild indigo aircady mentioned,
has two others, which he calls the mdxgo, and the Gua.tlmala
indigo ; the former yielding more of the dye than either of
the others s, is generaily preferred, though fubre& to many
more mifchances.

It has been g Senerz\‘ y believed, that the indigo vlant flon-
rifhes only in the climate of the torrid zoue, “and in thofe
p rts of the temperate zone which are near the tropics, But
experiments lately made in Itely by Druley, by order of
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government, have proved that, in a fuitable foil and expo-
fure, and with good feed, it may be cultivated in a foutherly
climate. Accordingly, he has obtained the indigo plant in
the gardens of the Chateau de la Venerie, near Turin ; and
by {ubmitting it to the procefs employed at St. Domingo,
he has extratted an indigo which might bear comparifon
with the fineft indigo of the colonies. His plantations were
made towards the end of February. M. Icard de Bataligni,
another colonift, cultivated the plant in 1805, in the depart-
ment of Vauclufe, in France; and his refults confirm the
hopes formed with refpeét to the culture of indigo in Eu-
rope. :

Ii;abat has given a particular account of the culture of the
plant, and the preparation of the indigo. The ground be-
ing thoroughly cleared from weeds (one of the principal
pomnts in the culture), and, we may add, drained, a
number of flaves, ranged in a line, march acrofs, making
little trenches of the width of their hoes, and two or three
inches deep, about a foot diftance from one another every
way : then, returning, they drop fome feeds in each trench,
and afterwards cover them with the earth taken out. The
foil, it is obferved by others, fhould be free and rich, and
the climate warm : and the feafon of fowing thould be rainy;
as the earth muft either already have imbibed water, or rain
muft {peedily follow the fowing ; otherwife the feed becomes
heated, corrupts, and is loft, after all the labour it has oc-
cafioned.  During the procefs of vegetation the ground muft
be carcfully weeded, in order to prevent any mixture of herbs,
which would injure the indigo in its manufa&ure. In moift
weather, the plant comes up in three or four days; and in
about two or three months after, it is fit for cutting : if fuf-
fered to fland till it runs into flower, the leaves become too
dry and hard, and the indigo obtained from them proves lefs
in quantity, and Jefs beautiful : the due point of maturity is
known, by the leaves beginning to grow lefs fupple, or
more brittle. Inrainy feafons, the cutting may be repeated
every fix weeks: cutting in dry weather kills the plant,
which, if that is avoided, continues to afford frefh crops for
two years.

A large quantity of theherb is put into a vat or ciftern of
ftrong mafon work, with fo much water as is fufficient to
cover it 3 and fome wood laid above to prevent its rifing up.
The matter begins to ferment, fooner or later, according to
the warmth of the weather, and the maturity of the plant,
fomctimes in fix or eight hours, and fometimes not in lefs than
twenty. The liquor grows hot, throws up a plentiful froth,
thickens by degrees, and acquires a blue colour, inclining
to violet. In proportion as the caloric increafes, azote is
difengaged, the herbaceous mucilage feparates, the vegeta-
ble is. difcompofed, and the mixture abforbs oxygen. The
fermenting fluid pafes from a green to a violet tinge, and this
by degrees changes to a blue colour. The great art of the
manufa&urer is to check the fermeutation at a proper degree.
If the fermentation is too feeble or too brief, the plant re-
mains impregnated with much eflential falt, which diminifhes
the quantity of indigo. If it be too long, the tender ex-
tremities of the plant undergo a putrefattion which deftroys
the colour. Some years ago, the following criterion was
publithed at St. Domingo, for afcertaining invariably the cor-
re& fermentation of the indigo. It is only requifite to write
on white paper with the matter to be examined. If thisink
be of very high colour, it is a proof that the fermentation
is not yet at its true point. The experiment is repeated®
every quarter of an hour, till it is perceived that the liquid
has loft its colour. This was pronounced an infallible index
to fhew the true point of fermencation. Others, however,

judge of the proper ftage of fermentation by means of a
filver cup, into which they throw the liquid, fhaking it till
grains are formed; by their quality, and that of the fluid,
they judge of the fermentation. When the feculent parti-
cles begin to precipitate to the bottom of the cup, it is then
judged, that the herbs have attained the true degree of
maceration for obtaining indigo. It has been obferved.
however, that this procedure often led into error ; and, there.
fore, five or fix minutes after the liquid has been put into the
cup, it was perceived to form round its fides a cordon of
feculz, or fediment, at firlt of a green colour, and then
blue. 'When the maceration is not at the requifite point, this
cordon, or girdle, detaches itfelf with difficulty from the
fides of the cup, but finally precipitates, and concentres at
the bottom, always towards the centre, and the water
above it becomes limpid, though of a yellowifh tinge. When
thefe figns are perceived, they indicate infallibly the fuccefs
of the firlt operation. At this time, without touching the
herb, the liquor impregnated with its tin¢ture is let out, by
cocks in the bottom, into another vat placed for that pur-
pofe, fo as to be commanded by the firft. The firft vat is
called the ¢ fieeper ;’’ thefecond and third are called the
¢¢ beaters.””

Inthe fecond vat, the liquor is firongly and inceffantly
beat and agitated, with a kind of buckets fixed to poles,
till the colouring matter is united into a body. A good deal
of nicety is requifite in hitting this point ; 1f the beating is
ceafed too foon, a part of -the tinging matter remains dif-
folved in the liquor 5 if continued a little too long, a part of
that which had feparated is diffolved afrefh. The exa
time for difcontinuing the procels is determined by taking
up fome of the liquor occafionally in a little cup, and ob-
{erving whether the blue fecula is difpofed to feparate and
fubfide.

The facility with which the grain precipitates to the
bottom of the beater, is an unequivocal fign that the beating
has arrived at the corre& point.

The whole being now fuffered to reft till the blue matter
has fettled, the clear water is let off, by cocksin the fidesat
different heights ; and the biue part difcharged by a cock in
the bottom, into another vat. Here it is fuffered to fettle
for fome time longer, then farther drained in cloth-bags, or
facks, and expofed in fhallow wooden boxes to the air,
without expofing it to the fun, and carefully keeping it from
the rain, till thoroughly dry.

Before it is perfecily dry, it is cut in fmall pieces of an
inch {quare, which detach themfelves readily from the box,
when the indigo isentirely dry. Yet, however well drained
and dried the indigo may be, it always experiences, in the firft
months of its fabrication, a diminution {ufficiently evident to
warrant a haftening of the fale. It is cuftomary to pack the
indigo in barrels, and thus to circulate it in commerce. In-
digo is packed in facks of coarfe linen, and the fack is co-
vered with an ox’s hide, fo hermetically fewed, that nothing
can penetrate it. 'Thefe packets are called ¢ ceroons.”
They are much preferable to barrels, as they are more folid
and more convenient for tranfportation. T'wo ¢ ceroons’
make the load of one animal.

The author above-mentioned, from whom the greateft part
of the foregoing account is extraéted, obferves farther, that
the goodnefs ofgthe indigo depends greatly upon the age of
the plant 3 that before it has grown fully ripe, the quantity
it yields is lefs, but the colour proportionably more beauti-
ful; that probably the fecret of thofe whefe indigo has
been moft efteemed, is no other than cutting the herb at the
time when it yields the fineft colour ; that.the fuperiority of
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fome of the indigoes of the Eaft Indies to thofe of America,
is perhaps owing to the former being prepared more cu-
rioufly from only the leaves of the plant ; and that by beat-
ing the herb in the ftecping-vat, which has been practifed by
fome with a view to increafe the quantity, great part of the {ub-
ftance of the leaves and bark is blended with the water along
with the colouring matter, and the indign extremely debafed.

It is faid that lime, or lime-water, 1s fometimes employed
in the beating-vat, to promote the feparation of the tinging
particles from the water ; and that the hardnefs or flintinefs
offome forts of indigo is owing to an over proportion of
this addition.

Pomet fays, that the Indians of the village of Sarqueffe,
near Amadabat, ufe only the leaves of the indigo, and throw
away the plant and branches; and from thence the moft
efteemed indigo is brought.

Indigo is commonly divided, from the colour which it ex-
hibits upon breaking, into three kinds, copper-coloured,
purple, and blue. It is faid that the dyers ufe chiefly the
firlt; and the calico-printers (for this drug gives a durable
ftain to linen as well as woollen) the laft.  On what parti-
cular circumftances thefe different appearances depend, we
kuow not ; nor is it certainly known whether the real qua-
lity of the irdigo has any conneétion with them. The deepeft
and livelieft blue indigo, ~~hbed with the nail, appears like

olithed copper ; and {olutioas of all the forts, made in alka-
rine lixivia, affume alike a copper-coloured fkin upon the
furface.

Good indigo is moderately light, breaks of a fhining fur-
face, and burns almoft wholly away upon a red-hot iron.
It is quickly penetrated by water, and reduced into a kind
of pafte; a confiderable part is at the fame time diffufed
through the liquor, and very flowly fubfides, This is pro-
‘bably what Labat and Hellot mean by its diffolving in
water ; for no part of the indigo really diffolves ; it cannot
indeed be expected that it fhould, from the procefs by which
it is obtained.

Indigo requires an equal quantity or more of fixed alka-
Tine falt, to render it totally yoluble in water. On digefting
the indigo, with a gentle heat, in the {olution of the atkaiine
falt, a thining copper-coloured fkin begins to appear, and
gradually covers the whole furface : on agitating the matter,
a largc blue flower or froth arifes, and the liquor underneath
appears of a deep green. If woollen cloth, without any
other preparation than moiftening it with warm water, be
dipped in this hot liquor, it comes out perfeétly green, and
changes almoft inftantly in the air to a fine blue. This is
the common procefs of dyeing blue.

Mr. Hellot defcribes two indigo vats with urine ; one of
which is ufed hot, like the foregoing, and the other cold.
The hot vat confifts of .equa! parts of indigo, alum, and
“tartar, digefted in urine till the liquor becomes green. The
“cold one is prepared, by digefting powdered indigo with
vinegar for twenty-four hours, in the proportion of four
pounds to about three quarts ; then mixing the matter with
about fifty gallons of urine, and firring the whole together
-every night and morning, til! the liquor turns green, and
gathers a head like the common vat,

" Indigo is fitted for printing on linen. by diluting it with
water into the confiftence of a fyrup ; then adding fome
powdered pearl-athes, green vitriol, and lime newly flaked;
.with fo much water, occafionally, as will reduce them into
the confiftence of thin paint ; mixing the whole thoroughly
together, and ftirring the matter every now and then, tll it
.gains a copper colour on the furface. The proportions ufed

y the workmen are, two parts of indigo, one of pearl-

athes, three of vitriol, and two of lime. 'The fame compo-
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fition, diluted with a fufficient quantity of water (about fix
gallons to a pound of indigo), and boiled, gives a durable
blue to tanned fkins, whether dipped in hot or cold.

Indigo digefted in a moderate heat with different volatile
alkaline fpirits, gave only yellowifh and brownifh red tinc-
tures ; with reétified {pirit of wine, a reddith one ; to lime-
water, and to water acidulated with the vitriolic, nitrous,
and marine acids, it gave no tin&ture at all,

The concentrated vitriolic acid unites with it into a fmooth
pafte, efpecially if the indigo is previoufly well ground with
powdered glafs, fand, or other like fubflances. The indigo
is thus rendered foluble in boiling water along with the acid,
{o as to pafs through the pores of a filter ; the folution,
whilft hot, appears of a deep bright green colour, like that
made by fixed alkalies, but fades as it grows cold, and
changes at lalt to a brownith. Thefe experiments, which
were many times repeated with the fame event, feem to over-
turn Mr. Hellot’s ingenious theory, which deduces the
green colour of folutions of indigo from the common pro-
perty of blue juices being turned green by alkalies ; and the
blue colour which the cloth acquires foon after it is taken
out of the vat, from a feparation of the alkali. We here
find, that a green folution of this concrete is obtainable by
the ftrongeft of the acids, and that with volatile alkalies it
difcovers no tendency to greennefs.

For the methed of preparing SaxoN &lue and Saxon
green from indigo, fee thofe articles.

Indigo is fometimes ufed among the painters for paper-
hangings, and fuch grofs ufes, who grind and mix it with
white to make a blue colour; for without that mixture it
would paint blackith.

They alfo mix it with yellow to make a green colour. It
is alfo vfed in dyeing, and by the laundrefles, to give a blueifl
caft to their linen.

In the Hortus Indus Malabaricus is an account of the
plant whence indigo is drawn ; the deco&ion of whofe root
1s faid to be excellent againft nephritic colics ; its leaves, ap-
plied to the abdomen, good to promote urine ; and the in-
digo itf{elf is faid to be of good vfe in drying of tumours.

Some phyficians have recommended indigo in the quantity
of + drachm, while others look upon it as a poifon ; and in
Saxeny the internal ufe of it is prohibited.

Inp1Go, Baflard. See Amorrua.

Inpico Mills.  For the purpofe of effefting the folution
and union of indigo with the liquid ufed along with it, for
the purpofes of dyeing, mills of various conftrutions are in
ufe. In this procefs trituration or friGion is as much as
poflible avoided, and the pulverization is effeéted merely by
bruifing. For this two very fufficient reafons may be af-
figned ; the firlt, in point of economy, and the fecond, to
avoid chemical inconveniency. On whatever {ubftance the
indigo was triturated or rubbed, a certain proportion of the
ftuft would be mixed or incorporated along with the pulve-
rized indigo, and that proportion of indigo which was ab-
forbed by this ftuff would be either totally loft, or brought
into union with another fubftance which might prove ufelefs,
and probably injurious in the fubfequent procefs of dyeing.
If the former only was the cafe, the abforbed indigo would
be totally loft ; if the fecend took place, the whole procefs
might be utterly fpoiled by the combination. Inthe appropri-
ate plate, fg. 1. reprefents the ground or horizontal plan of
{uch an indigo mill as is generally ufed in fmall dye-works,
and which is occafionally turned by 2 man’s or boy’s hand.
This is tedious and laborious, for the operation muft be
continued for a very long time before the indigo is fuf-
ficiently mixed with the liquid to be fit for ufe, and o?]y a1
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fmall quantity can be put into the veflel at once. Fig. 2.
is an elevated feéion of the fame mill.

In this machine the pulverization or granulation of the
indigo is cffetted by the preffure of a number of fmooth
catt-iron balls, like thofe ufed for the fhot of great guns,
‘which, being rolled among the indigo, prefs it mto a pafte
by their weight, until it unites with the liquid by which it
15 to be held in folution. )

In fiz. 1, A reprefents the bottom and rim of the veflel
which contains the indigo, and which is of a cylindrical
form. DB is an upright {pindle, which, in this figure, does
ot appear.  Upon the {pindle B is fixed a wheel CC, with
a convenient number of arms projecting round the veflel, like
the radii of a circle 3 and below each of thefe arms are pro-
jelting picces of iren, like the pins or teeth of a harrow,
for moving the balls.  Wheu this wheel C is moved round
its axis, the whole balls in the veffel A are fet in motion,
and, by roliing over the indigo, gradually prefs it, until it
unites with the water or liquid with which it is {urrounded.
If the bottom of the cylinder be flat, a very {mall part of
the furface of cacli ball can a&t upon the indigo; but by
calting circular hollow grooves, as reprefented in fg. 2,
ncarly the [emi-diameter of the ball will prefs upon the
#tuff.” The mill is moved by a handle D, fg. 2, which fets
in motion the {mall bevel wheel E, and this wheel aGting upon
the horizontal wheel F, fixed upoa the {pindle B, fets it allo
in motion, and confequently the wheel C C is moved round
its axis, and all the balls roll round upon the indigo. Gisa
crofs fhaft upon the top of the fpindle B, loaded at each
end with a heavy ball. There is generally another fhaft
placed at right angles to this, when they aflilt in regulating
and equalizing the motion in the fame mamer as any other
fly wheel. When the indigo is found to be fufficiently dif-
folved, and united with the water, the liquid thus formed is
drawn off iato any other veffel for ufe by means of a vent
and fpiggot placed in any convenient part of the bottom of
the veflel.

The great labour and time which it requires, and the
fmall quantity of ftuff which can be prepared at once by a
machine of this kind, renders it ill adapted for the ufe of
large works where much indigo is confumed, and where
they have gencrally a horfe-power water-wheel, or fteam-
enginc, for raifing water, cutting madder, and other pur-
poles neceffary in extenfive works. Fig. 3. reprefents an
elevated crofs fe@ion of one of thefe machines, driven by
any moving power, and capable of preparing a very great
quantity of indigo at all times, as it requires no attendance,
excepting to empty the veflel when the indigo 1s wanted,
and add a frefh fupply. H is a {femi-circular veffel of caft-
iron, placed upon a ftrong wooden frame O, and of any con-
venient length. I is a cover made in two pieces, with a cir-
culer aperture to admit the upright fhaft K working upon
the centre, or pivot P. At Q, the upright P is jointed toa
horizontal thaft of wood M, the other end of which is con-
nected by the joint R, with a crank fixed on the end of a
horizontal fhaff N driven by the moving power. The cir-
cular motion of the fhaft and crank N communicates an
alternate, or reciprocating motion, by means of the horizontal
comeéting haft M, to the upper end of the upright fhaft
K, which vibrating upon the centre joint P, fets in motion
the iron cylinders L, L, in the body of the veflel, which
prefs upon the indigo, and produce the fame effe&, but to
a much greater cxtent, as the balls in the machine firfl
deferibed.  The cylinders L, L, may be made of any dia-
meter or length which is found convenient. The greater
mafs of iron that they contain, the quicker and more effec-
¢ual will be their operation upon the ftuff, provided there is
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a fufficient power to drive them. The frame under the
joint P extends the whole length of the femi-circular veflel H,
whichmay be any length, according to theextent of the power
and quantity of work required. As this machine requires
no attention whatever, it 1s found very ufeful in largé dye
works, as, by means of it, they can conftantly commard.
a large fupply of prepared indigo, which may be drawn off
when wanted, for the longer it is under the preparing procefs,
the better in every refpect, and frefh indigo may Le added
as the fupply gets low.

INDIGOTERA, in Botany, yields the blue dye called
Indigo or Indicum, fo eminently ufeful in dyeing various
manufaétures of a blue colour. ‘T'his fubftance obtuined the
name of indigo from its native country, India.—Linn. Gen.
383. Schreb. 506. Willd. Sp. PL v, 3. 1220, Mart.
Mill. Di&t. v. 2. Ait. Hort. Kew. v. 3. 67. Jufl. 359.
Lamarck Di&. v. 3. 244. Iluftr. t. 626, Guertn, ¢ 148,
Clafs and order, Diadelphia Decandria. Nat. Ord. P(/j;i/z'o»
nacee, Linn.  Legumingfe, Jull,

Gen. Ch. Cal. Perianth of one leaf, {preading, almoit
flat, five-toothed. Cor. papilionaceons 3 fandard rounded,
reflexed, emarginate, fpreading; wings oblong, obtufe,
{preading at the lower margiu, of the fhape ot the ftandurd ;
keel obtufe, fpreading, deflexed, marked on each fide by an
hollow awl-fhaped point.  Stam. Tilaments in two bundles,
difpefed into a cylinder, afcending at their tips; anthers
fomewhat roundith. P, Germen cylindrical 5 ftyle fhort,
afcending ; {tigma obtufe. Peric. Pod roundifh, long.
Seeds numerous, kidney-fhaped.

L. Ch. Calyx fpreading. Keel of the corolla having
an awl-fhaped {pur on each fide !  Pod linear.

Obf. Till within the lalt century it was but imperfetly
made out what plants produced the dye known to the
Romans by the name of Zudicum. Mur. Miller, however,
cultivated the Jndigofera fo carly as 1731 ; but he was ac-
quainted with only five fpecies of it; which fame number
Linnzeus imperfeétly deferibed.  Profeffor Martyn enume.
rates thirty-five fpecies, and Wiildenow hfty-one; but fince
this genus 1s particularly known and eftcemed for its utis
lity m the arts, and that moft of its fpecics yicld the blue
dye, as well as many other plants of the fame natural
family, we fhall merely give a general outline of the genus,
without entering into a long fyitematic arrangement of the
{pecies.

'Thegenus Jndigoferaiscompofedof thrubs and herbs, whofe
leaves are, in certain cafes, fimple, more generally ternate,
but moft frequently unequally pinnate. The leaflets in fome
{pecies are jointed and awned at the bafe.  Stipulas diftinét
from the leaf-ftalk. Peduncles axillary, generally many-
flowered, in {pikes or bunches. Many pecies are natives of
the Cape of Good Hope ; for inftance, 1. filifolia, fericca,
depreflay ovata, pforaloides, candicans, amanda, incana, procumbens,
Jarmentofa, denudata, erefla, coriucea, filiformis, digiiata, fru
tefiens, fhricta, anguflifolia, and capillaris.—1'he relt ave either
from the Eaft or Weft Indies, Arabia Felix, New Holland,
and the coaft of Guinea.

It is faid that Pliny was aware that Jndicum was a prepa-
ration from a vegetable fubftance, though he was ill-intormed
both concerning the plant itfelf, and the procefs by which
it is made fit for ufe. The following is a curious anecdote
tc fhew that at the clofe of the 16th century it was unknown
in England what plant produced Indigo, for in a book cn-
titled ¢¢ Remembrances for Mafter S. by Richard Hakluyt,"
written in 1582, Malter S. is inftrutted ¢ to know if Anile
that celoureth blew, be a natural commodity of T'urkey, and
if it be compounded of an herbe—to fend the feed or root
with the order of fowing, &c.—that it may become a natural

commodity



ity in the Realmy 20 wosd 38 {Jfair tefaria), that

the high price of fureigm wosd nay be brought down.”™
L feTersa, Dyer's ndigo, 15 2 vative of the Faft and Welt
Indes, Miagalear, Coylon, Java, &« Its [tem is fuffro-
tcode.  Leaves piomate, ovate.  Bunches of fuwers Thart,
—Lowreire fays it is cultivated all owce the vall einpines of
Chiua and Cochiii-china. It & lgured ander the name of

..I’.l.:l:r'l i the &ardme Malata WP Va L. BDI. E. 54



