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plants and the grasses is merely in size. Other grass
seeds might be used as food if they were large enough
to make it worth while to collect them for that pur-
pose; most of the grass plants being perfectly harmless
even if they are not nutritious.

The cultivation of the soil is called ayriculture, from '
two Latin words, ager, 2 field, and cultwra, cul-

tare. In this part of the country, the size of a field 1s

known by the number
cawny being almost exactly an English acre and a
third.

The first operation necessary in agriculture is that

of ecawwnis it contains,—a

of ploughing orbreaking up the ground by weans of &

Lines 1to 5. A difficult sentence, “being”’ establishes a sort

of causal relation which must be seen first. Next it must
be ohserved that there is no assertion that any grass plants
are not nutritions. It merely says that, ‘even supposing

guch are still harmless” The para.

any ave not natritions,
might be rendered - -
epi@omru L CemacrwiBaiis clTadr Cf

STETILOM DD Pugr A FToND HEa &5 Bar

T wcawrcaurs, Cam aoswTem Yev
vl Yor FrefiepD Qurrer g iCasdrm Cai
E&s (@ FEAWTH LS Cur8u Ugplgeeer

aLnmuS i FETE smasloyes #r0iYoeunir,
o Grasses” as Lere weed. is the name of a clazs, and has
not un equivalent in the Tamil eu.

The rout of celiva 8 “eato,” 1 culuvate, and the

O ploaish e is @&7¢5 often pronounced a7 er.
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Jongh s wlso & amL 80 that there is probabl
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wnate relation between the toree words
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?lough. In Eugland, the plough is a large and h
implement with two bandles, and is drawn b tv::vy
more horses. It is provided with a broad curzed teco
_of wood, called the mould-board, nd’npted 80 ::e::
...throw over the slice of earth which the plough cuts
up s it passes along. The Indian plongh hcg){w ;
1s of the simplest kind. It consists merel&; ’of 1c:::1:

of pieces of wood with a third picce to fasten to tl
e

yoke of the oxen. The ploughshare, the only iron

...about the instrument, is a narrow piece abont 11
]ong: reaching to the point. It has no contr? .
tmxns over the mould, and, having neither v:tlntie o
depth, it is incapable of stirring the soil Pl) nd
with it is, therefore, little more than scrat:chin;:).utg;;(;'Tg

) in

5...order i
to make the opcration effective, it is necessary

to plough across the furrows first made, and off
(;;-oss these again diagonally, or from cor’nerntoocf)erz N
o er.
n“mr;:)f::rstr::;zf }r)'e;jeated crossings, o field will have
Jnerote eme ushes remaining as upright in it as
ur commenced, while the plongh has
gone more than three inches below the surface o

. The ;:a'rth 18 broken up by ploughing, and fresh no
x‘ons of 1t are exposead to the influence of the sunp l;i
a
air.  Also old roots and weeds are partly buried in trl1
e

-.earth, where they rot and form maunure which f,
e

lizes the land. rti-

The lan v
he land, however, generally requires other subs
tan-

ces to be put into it to add to its fertility.  These sub
—— : suab-

Line 1.

—_—
Ploogh == @7, in Latin ‘aro’ = I plog

words are undoyb
tedly cognate g1 bej
the Sanskiit gnate, g being counccted with

gh. The twof
i

stances, consisting of the dung of animals, mud from
the bottom of tanks, dead leaves, ashes, straw, &c., are

_classed under the word munuie, and the process of

mixing them with the soil is called munuring the
land. When the land is properly prepared and a little

rain has fallen, the seed-corn. is sown.

This is done in one of two ways according to the
seed. Most secds are sown by the sower taking a
handfal out of a basket whick he carries under his arm,
and scattering the seed on the surface of the ground
by swinging his arm in a circular direction, while he
opens his Land at the same time. This is called sowing

oadcasf. Sometimes, however, seed is sown by a drill,
gimilar to that Which will be found described below.
Each seed produces more than one stalk. When the
weeds appear with them, and these

plants come up,
reqrire to bo pulled ont or otherwise got rid of.

A practice exists‘au‘xong the Hindoos of sowing,
indiscriminately on the same spot, various species of
geeds, mustard, flax, wheat, millet, and many others,
which ripen at different intervals, This is condemned
by some a8 the most irrational practice that ever found
e-istence in the agriculture of any npation; while
others consider that it displays a practical knowledge
of the climate with which the native has to deal,
reserves its greenness

inasmuch as apy plant which p

attracts mofsture. The small grair, or millet, is, there-

fore, sown, and produces a good crop if the season

should send rain; and pulse 1s also sown, that the

farmer may not O
drought, but that be may even then perhaps obtain

nly reap pulse in the event of a
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with italittle accompanying grain. The growing plants
produced in a field, thns prepared and sown, are called

the crop. When ripe, the crap is cut down or reaped.

The usual mode of separating the grain from the ear is

5...by beating it out with astick; or sometimes the plants

are laid on the gronund in ‘one part of the field where the
earth has been made very hard byclay smearedover with
cowdung, and then cattle are driven round and round
over it to tread out the grain with their feet. The ani-
10...mals’ mouths are sometimes tied np to pretvent their
eating the grain. It is remarkable that, under the law
of Moses, the Jews were prohibited from muzzling th
mouth of the ox that trod out the corn. After it is
trodden ont, the grain is separated from the chaff by
15...throwing the whole up against the wind on a windy
day. The chaff being light, is blown away; the grain

being heavy, falls to the ground by itself. This is

called winnowing. R

Grain is sometimes used whole, but often it is re-
20...duced to a mealy powder, called floar, by being ground
between two stones, the upper of which is moved agninst

the lower by a person working a stick round and
round. Rice is bruised by buing Leaten in o stone
mortar with a woodeu pestle shod with iron.  In Fug-
25...Jand, the grinding is performed in u luree mill where
the upper stone is moved over the lower ane by the
power of the wind or water

turnine vound certain

Love 25 Shod with iron,” the Tamil has no verb ulni

valent toshod, 8o the phrage musr Le rendered by “3) B
& cw” [idiomatic for “ Gy s Yam Al Lo e

wheels in the null.

These wheels are conunected with
the mill stone.

The wind #ull is placed in an exposed
situation and has large funs to catch the wind, which
blows against them and causes them to revolve. The
water-udll is plaged near a stream or tank, and the... &
water turns a large wheel. . In some cases, the water
flows under the wheel, catcling, as it passes, boards
which project from the wheel, and so turns it round;

in others, the water runs on to the top of the wheel,
where it is caught in Vackets formed in the wheel and...10
the weight of the water eo canghi tons the wheel.

The operatious of winnowing, and threshing, reaping,
sowing, aud ploughing, are frequently performed ly .
machinery in Efigland.  The employment of machinery
saves money where labour is scavee, and the work i8...15

wore effectually done than it can be by haud labour.

® Machinery is very little used in agriculture by the

nidives of this conntry, but a kind of Jell for sowing

A moiel of one from
Masulipatam was exhibited at the Madras Fxhibition of .20
1855,

seeds s 1n use 10 many puts,

Thix Aol consinted of & loug and heavy rake,
fu whicl were fixed a beam and voke for bullocks. The

teetl of the rake were made of holiow  hamboos, con-

siderals h bewelled off at the buck, o allow the seed to
escape into the fursow wiich thie teettomade 1o passing .,.25

aver the vround. These holluw bamboos proceeded from

e 25 0 Boe Soos eonelerably bevetied of ot the baek™ re

CorireE U e O Y pRLS 0 I renderi i s e -
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a'large bowl in which the seed to be sown was placed.

The bowl being filled, the sevd would descend through

the bamboos and teeth into the furrow. Thus the teeth

answered the doublo purpose of wauking the groove and

5...depositing the seed. R

The general division of land in this Presidency is

into dry land and w2t land. On the former, all kinds

of small graing are cultivated ; oun the latter, chiefly

nice or puddy, which requires to be fnundated till it

10...is almost ripe. The Tamil people call the latter ground
nan;2, and the former i je.

The ground is sometimes ploughed several times, and

sometimes dug with a Lo, this latter method being

preferred. About the beginning of June the sced is sown

15...broadcast, and covered with soil by means of the hoe.

The ficld is then divided into small plots se

banks like those of rice fields.

ed,

parated by
Channels also are form®
winding through the plots, so that any quantity
of water required is readily conveyed to any part.

20... After this the ground is smoothed with the hand

and manured. 1t is theu watered at intervals and weed-
ed. The grain ripens in three mouths, is cut, tied up
I small sheaves, and stacked for four days. Itis
threshed out by bea

ting the sheaves ugainst a log of
25.. . timber.

To scparute the awgs the grain is then beaten

Line 1. “The secd to be

80wn,”~~fully “ (Lo sved which waa
to be sown”

The English idiom allows us to omit the ro- &

lative ; the Tamil very concisoly gives it : — “elasildo
e&'m".”

9

with a stick. Radishes are somciimes plant:d on the

mounds which divide the equares. o
In the Carnatic, the plongh for wet cultivation ‘ls
n ! rh f ) ‘

made of a hard brittle wond which does not readily

hsorb moisture.” The plonghshare is smaller than that ..
abs .

used for the bigh grounds, being shout eight :ncl:;:
:n length. The mode of renting the ground to .
ermors deponds on the way in which it can he water

:’:lme; itepis sapplied by channcls from rivers and

re w to..
tapks, the rent is higher thav where the water has
y v =

be raised by a machine. The punje or ]”gbt-gr‘fl‘;rii
which cannot be watered, is let o‘uthat.; a;l,xpto °
t aceording to the kind of grainitis a eﬂ p
:;encea The cheapest ground is such as produces gram,
uce, 2 g

dboll. &c. There is also a great deal of uncultivated...
oll, &e. .

i, i d, in all
i trv, as there is, indeed,

d in the Jow country, ! —
gwmf]ries where the soil is not good enough to make
coun

i tive.
its tillage remunera )
WrEAaT.— Wheat is the most esteomed of all kinds of
HEAT.—
it.
cnm" ted, and the people are not tno poor to use;
cumv: ’ws readily in almost every clinate, from fiﬂe
’ * - . " e
Wh'i: timtbe frigid zones, and its flour is remarka
torrid to |

3 1% It
gﬂ = i «'[’I'EW:’]I ,'71'11:7 pO“( .
amon ;t tbe corn p]anfs f( T 8« nthe

thus that wheat flour has come to bhe the principal...i
ig thus

p rn i -orld.

ticle of diet of the finest races of men in the w .

rn lcpp { wheat may be
talk and plant of W

appearance the s of whew b

: id ¢ sgemble rice, bat the grum 13 arranged 1n

Bal : d

cal.

e e i ) Sword ecuntry’
15,17 N nte the different meéaning 1 the wol d ¥
[mnes 10, - o

.
as uged in these twaoires

d is always preferred for food where it can be...
an

.10

o
[
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" Wheat grows more abundantly in temperate than in
hot climates. Little attention scems to have been
bestowed npon its cnltivation in this Presidency, and
in 1849 it was calculated that not more than six
bundred garce were produced. Tta prowth was limited
chiefly to the table lands«f elevated districts, such as
Mysore, the Hyderabad and Nagpore territories, &e.
Nagpore wheat is celebrated as the most nutritive and
productive in India. It requires only three months to
come to perfection; it grows from two to three fect high,
and its ears are loaded with seeds. The Neilgherry
Hills are well adapted for the growth of whent. A
small quantity is raised by the Burghers, but the
cultivation might be greatly extended! The Shevaroy
Hills near Salem, ani the Palney Hills near Madura,
wonld also probably produce considerable quantities of
wheat.

Wheat is also grown in the rich soil in the beds of
tanks, after their water has Leen expended in irrigating
rice or sugar fields.

When the river Godavery is made ravirable, the
expense of carriage will be s0 small that wheat 1mnv be
brought down by water from Hyderabad and Berar.

Wheat is imporied into Madrus chief' from Caleutta,

and is brought down by Dbhonies or smull consting
vessels,

heat-flour i made wto bread by beine mixed

w1 : : . .
ith & smal] yuantity of fermented toddy, terether with

wate oacn . o
feraud salt. These mgredients are well worked abont

11

with the hgnds until they are thoroughly mixed ; after
which the‘ass is left to ferment. When it has become
sufficiently spongy and porous, itis made into loaves and
baked in the oven, which is a brick chamber with an

arched roof, where bread or anything which it is desir-...

ed to bake, may be exposed to considerable heat with-
out being burned. *The under-part of the loaf rests
upon the bottom of the oven, and, therefore, becomes
less crusty than the top, which is exposed to the full

[V24

heat ; this is the cause of the difference in crustiness...l10

and colour of the under and upper sides of a loaf.

MiLLET,—This corn-plant yields an abundance of

small seeds, and exists in many varieties.
only to rice as an article of food, being consumed in

lirge quantities by poor people who cannot afford rice..

In Mysore perhaps, and in the Deccan generally,
the different kinds of millet surpass all other crops

‘in importance.

These plants are cultivated largely in the southern

parts of Europe, but they are grown most extensively in..

Hindustan, China,Arabia,Syria, Egypt and Nubia. The
produce is a small yellowish sced growing in dense
clusters. Millet grows best on light dry soils in India.

The ground being prepared, half a bushel of seed to

the acre is ploughed in at the commencement of the ...

rains. The crop ripens within three months, and the
usual prodnce i1s about sixtcen bushels to the acre.

Millet does not require much labour or manure.

Lina 120 F Thig corn-plant exists in man¥ varieties,”"—in other

words.- = There are many kinds of millet

It is second ,

20

o
(&1
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Spiked millet and great millet are known in Tamil
by the names of Cumboo and Cholum respé®ively. In
Telugu they are called Gentaln and Jonnalu. The former
is cnltivated in Mysore and the provinces to the north-
From one to four seers are gown on a bijjah of land,
and the yield is ahont fonr maunds per acre. Itis
sown after the heavy rains commence ; and the plongh
serves to cover the seed. The crop isripe in three
montbs, and the ears only are taken off at first; after-
wards the stem is cut down close to the surface of

the soil to be nsed for thatching, for it is not much

in request as fodder. As cumboo i3 a grain of small

price, it is a common fond of the poorer class of natives,
and yields a aweet palatable flour.
lentas food for fattening ponltry.
Whole like rice

I is also excel.
It 1s likewise boiled

. . -
Cambon 13 made inta cakes.
Mysore, cholum is often sown for fodder, as the

land i8 not of much valne. It requires less rain

than ragee, and if a crop of ragzv has preceded
it, the ground dees not want mannre. Cholum
is not much eaten at Madras. Dr. Heyne, however,
spenks highly of this grain. He says the uatives
of all places where it is the principal food are a
stont healthy people and of a larger size than thase
who live chiefly upon rice.  He attributes this to the
soperior nourishing qualities of cholum, and observeg
that even the straw seems to partake of this ruluahle
quality. Cholam often grows to a great height,
and, in Rome places, & regiment of cavalry march-
ing through a field of it appearas if drowned in the
grain,

« Lattle millet,” ealled V(“-,zym; in Tamil. is remark-

In

-

13

ble for the smaliness of its seeds, but the number borne.
pon each stdlk is so great as to connterbalance that
isadvantage. It is from this circumstance that the
name millet is said to be derived, it having come fm%l

¥ Fhe Latin word mills, which signifies a thousand.

Raaay, which forms a principal article of diet along
the Western Ghauts, and is also common in other parts
pf the Peninsula, is one of the varieties of millet, In
Myeore, raggy is reckoned the most wholesome food
for labonring people, but they who have been used to
rice would not like to live upon it.

Raggy flour is
dressed in various ways.

Sometimes it is made into
a kind of puddirg, or into cakes which are fried in oil
or ghee. The cakes are sometimes eaten with jngg‘ry
and cocoauut. A crop of raggy always has intermixed
with it dholl or some =uch plant. When the raggy
succeeds, the palse is overgrown by it ; but if, as often
happens in some districts, the raggy fails, the pulse
spreads widely and gives a very considerable return.
Raggy does not attain 8o great a height as cumbon
and cholum. In Mysore, ragoy straw is reckoned
superior to that of rice for all kinds of cattle.

Rice.—This plant is a native of India, from which
country it has spread over a great part of the world
especially in Asia, where it forms the principal portion

of the food of the inhabitants. 1t i3 still found in a

wild state near the barders of the lakes t the Northern
Circars. Rice is chiefly ~ultivated in Iudia, Chins,
tiastern Africa, the sonthern poviions of the United

States, Brazil, and parts of Routh Amerea, as well as



IR

the south of Kurope. In most European countries,
however, the warmth of summer is not sufficiently

great nor sufficiently long continued and regular to y,

fgvor the caltivation of a grain which requires so
much heat. Rice is considered one of the most prolific
of grains. In Hindustar, two crops ina year, of from
one hundred marcals each, are the ordinary produce of
acawnie of well-watered ground, and under favourable
circumstances even three crops may e obtained.

- It is stated that two crops in the year from the
same land do not yicld much more than one good
crop would do. But the seasons are sometimes uncer-
tain, aud the latter crops linble to tuil - the ryots there-
fo® cultivate as much as possible for the first crop.

This is reaped in the rainy season when the straw

cannot be preserved, and as rice-straw is almost the. ",

ouly food which the cattle have in many distriets, it ix

necessary to sow the sccond crop for fodder.

This is the case in certain tracts watered by the
Cauvery, where there are often three crops produced
on the same ficld, but this is with the conarsest rice,
which ouly requires seven weeks from the time of
planting to that of reaping.  The middling sort of rice
takes about four months; and the finest nearly six

months, Lefore it can be reaped.

Throughout India there are three modes of sowing
the sced of this plant.  In the first mode, the seed is
sown dry on the fields that are to grow it. In tlu{
second mode, the seed is made to vegetate before it it

~own, and the ficld v reduced o a pudidle before 1t

N T

7

1A

is fit to receive it. In the third kind of cultivation, the
seed is sownlvery thick in a small plot of ground,
and when it has shot up to about a foot high, the
young rice is pulled up out of the muddy soil gnd
tansplanted into the field where it isto ripen. The... &
great peculiarity in the cultivation of rice is the large
quantity of water it requires, Even in the dry seed
cultivation, the ficld must be kept inundated for a
considerable tifne. Ia the second mode of cultivation,
which may be called the sprouted seed cultivation, the...10
seed is prepared by being put into a pot and kept
eovered with water. It is then mixed with rotten cow-
dung and laid in a heap in some spot sheltered from

the wind. Th: beap is well covered with straw and
mats ; and, at the end of three days, the seed, ha.ving...l5
shot out sprouts about an inch in length, is found fit

for sowing. This mauner of cultivation is much more
troublesome than dry seed cultivation, but it gives
time for a crop of pulse on the same field and saves

a quarics of the secd. In preparing the ground for...20
the rice crop, manure is used, especially near Madras,

and in places where it is plentiful. It bas sometimes
been thought thaet the Hindoos are not accustomed to
apply manure @ eir fields ;s the truth, however, an-
pears to Le that they are often unable to procure much,.,,25
but that they do use it when they can obtain it.

A rice crop presents a beautiful appearance to the
eye from itz green cclour, and forms a very refreshing

Lite 27, © Pre-onis,” the Tamil bardly admits of those fine
Aietinetions between < presents)” ‘gives ‘shows, &c., that

v bave in Eugiish: so by the word  turms”” 1 line 2%
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oontrast to the harnt-up aspect which is oten seen
in the surrounding country,

Abont a week before the eorn is £
water i let off the rice field th
The corn is ent down abo
the ground with a reapieg-hook.
small stacks, in which (he
and the enrs inward.
night.

t for reaping the
at the ground may
ut four inches from
It is then put into
stalks are placed outward
Here it remains a week or fort-
It is then trodden out by bullocks and put
..-into heaps which are covered over with clay and straw;
and it is so kept until the division of the crop between
the Government and the cultivator has taken place.

The grain is always stocked in the husk, and there

are various ways of keeping it,  Some preserve it in

Line 1. * Burnt.up aspeet
“eedfoarsdr. arl B

“oeur’ and ¢ g4

" both mean “become dry,’ and as

s often the case in Tamil, the joining of th
NeCeskary to give the
by the English words «
Live }, &o.

e two words iy

notion of intense dryness exprossed
burnt.ap.”

‘A rice crop forms a very refreshing contrast to
the burnt.up aspect which is often seen iy the

surrounding
conntry,’

may perhaps be rendercd thug e aniig
0 UMETAp b ST
Sstr goy i (5 @F Dol tren g LUl 2 E-PTRIRA D
Liensiy iy @z Bim

F8ih might perhaps be ysed
hensible ¢4 many

"t the eye which geng” givea the full
meaning, and simply.

Live 13, « Stocked” hag harlly

nTﬂmﬂr’-quivn]i‘nt. @’3-‘!5&5),
'S perhaps the nearest. though so would be the word ¢
generally agey

QT s Qmwéﬁ;b,déy,l

For ‘contrasy o 5T e

» but it would e incompra-
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i in stores
hen jars; others in pits, and others 1 8
large earthen 85
houses floored with plan
i ith the ar! .
Rice felde, ¥ earauce to the country. A tank 1s ‘
pb throwing & bank or bund acros;...
y rain, an
ittle valley ; this retains the water ?i‘.ce: i
c) 3
some litt be cultivator, by means of as mf: x o
eaebler t' ioate bis fields as they require - e
B & e erally small, and are divide

selves are gen alk npon...10
ﬁelfh Fhemse-‘.’e; bank just wide enough to walk upon
by ® little raise ce in the bank serves as

A little opening 3z:n tyheplxjater to an adjoining field,

» chaupel {0 wlr: la easily repairved if 1t be deswed‘to
while the bl'ela L* Rice ficlds are also watered b)'r' the 5
stop the snPF]);'i;:zm when the water of the tang ls;xic"' .
Paicotta oF he’crOP has ripened. In the a.m‘ .
pended be.f ore t ists of a lever resting on an uprig I

this mach\nf: c?fls onerally a treo planted near the well.
support which 15‘13! d is attached to the lever, and to %
A long bamb.o‘o ‘:1) is fastened the bucket.  One or two...s
the cad of th> rt‘;u lever and walk backwards and for-

men moul?t o sige or sink the bucket. Another mkant.
o 1:1:: x::)uth of the well to cmpty the buc ©
stands at

ts to keep out the rats.

rangements for watering them,

give a peculiar 8P
generally formed

(223

N AL
ich is “bound,’ just as ¢ amicot,
5 “Bund” == that which is “"bound, ) e the
' ) N S . D &L
Line Tamil word, really, it belng “ S e = &
[a Tami , ]
»
« built dam. -, or. among the ryots
: o T D L LI
Line 7. Sluice = &G AT W e s
- bR 1
who useit, * gL, .
ascend, or, more correctly, fro
hp ! fromg 6 .
{ “ L =t
Linelo. “gpyl

- being that which
S paSes i—F 53, the §ipD beingthat
its “ Y padew —

causes the water 1o rise



12
into a trough. Sometimes the hucket is connterbalanc-
ed by a large lamp of mnd placed on the lever, and
then one man can work the machine. The Paicotta i
commonly used in Madras for watering gardens,

5.. TIf the water be very near (he surface it is often

thrown out to irrigate the land by two men swing-
ing a leather basket fixed to ropes,

Any person ascending a hill whicl commands a good

view of the plains will perceive the whale country to
10...be dotted with these tauks, on the Iower side of which
will be seen beautiful green patehes of veretution lurger

or smaller according to the size of ihe tank and tho
slope of the ground, all the part watered by the tank
being richly cultivated and affor

dinga striking contrast
15, to the surrounding countrv.

Interspersed he will sce
villages and topes of palmyras or ¢
these tanks are many miles tu civeumforence.  The
tank at the Red Hills near Mudras is large enough
for boating parties to amuse themsclves on it.

20, Excellent rice-fields are aleo formed in extensive open
plains which are watered by Iree vivers, especially if
the rivers overflow at certain seasond, as the Gelds then

receive fertilizing matter from the mudidy vt |y

some places the water Line Loen prevented fron yyy,.

5. ning out of the rivers into the zea and < f. i

wasted by a lurge dam thrown aeeose thy

' I'i\H' ooy
its mouth, The wuter being thes ke La's i b

I'iae 1 “Counterbalunced by regnie,

Loie 18 “Tope " o Tamil word f « N e o
Rasm s eolleetion from P N
X ’

NPy oy

£
acoanuts. Some of
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diverted by channels to any part where it is requnired.
These great dams are called Anicuts. There is one
across the Cauvery near Tanjore,another near Trichino-
poly, and a very large one across the Godavery, and
another across the Kistna. 5

The varieties of rice are véry numerous, but for all
practical purposes there are but two kinds, the upland
or mountain rice, and the lowland or watery kind. In
this Presidency the various kinds of rice appear to be
very differantly distributed. In Tanjore, the.most richly...10
watered district in the Presidency, there are upwards
of seventy kinds, whilst in Cuddapah and Guntoor th.ere
appear to be but very few. Mountain rice grows with-
out irrigation at’ elevations of from 3,000 to 6,000 feet
on the Himalaya mountains, where the dampness of the..,15,
summer months compensates for the want of artificial

moisture.

Line 6. In simpler words ;—* There are a great,rman_v" kinds
' e S & ot i
ofrice;;” tobe rendered © D e Covgusm £#00 B h " while

the sentenee inthe text would be nearly tiie same ; ¢ S Fau

o
ToE
S

larp aend vy

. . Caterest Swhere ' eh . » sentence
Line 15, 16, Putting “ihere’ for S where " 1o n].lk'?. the se

complete, it may be rordered - £ TEEDN L
. [ IrEn T T T T Ay
uBvra giaNc i L Jer s _sre i o g

.

o F BT D
The translation of © ecampensatos for”” Lera chonld he
compared with the way in which “counn o riaianeed by on
the i:\\\ pae s been rendered o the vines
Lioe 11 2 Irrication.”
Liee 160 % Avnnicial mnistare” APLYAIOnT o anteasions, and o

resrarded in the Last e st
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Rice is no doubt the grain which yields food for
the largest portion of the human race, but even in Indin
there are great numbers who do not eat rice; in fact,
in all the North-West Provinces, wheat is the principal

S..erop. Rice abounds in nourishmeunt, and is lighe,
wholesome, and casily digested.

Tt is constantly eaten with curry both by natives
and Europeans.  Large quantities of rice are exported
from this country to England, especially from Bimli-

10...patam and other places in the Northern Circars.

The rice grown in Carolina in the United States is

a better kind than that commonly grown in India. This
description has been tried ncar Mudras and to the
northward, and appears to answer well, producing more
15...grain and ripening a month sooner than the surround.

ing crops. The cultivation of this new variety is very.

desirable, on account of its value in the market being
greater than that of the Madras rice.

It is remarkable that, although rice has been culti-
20,..vated in India for perhaps twenty centurtes, while it is
not much more than 150 years since it was first intro-
duced into South Curoliua, yet the cultivation and pre-
paration of rice in that country is conducted in a mun-

ner greatly superior to that which prevails in Iudia,
25...where the people are too much accustomed to follow
the manhers of their fathers, without exercising their

own powers of reflection and invention.  Not only is

Lire 14, Apawer well — suveend = 5.5 (0 L g gy su s
B pE.

Lures 13 & i6. Which words in theze lines are uscd ad !‘qui\'all-lﬂr"

r.
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the Carolina rice the Lest in the world, but it is prepar-

ed for the market in 2 manuner which contrasts stror.mgl y

with the Indian modes of effecting the same ob']ec.t.

"The rice in sheaf is taken to the steam thresbmg-m}ll ;

where it i8 threshed, the straw taken off, and the grain...

winnowed and screened, soetimes at the. mt.e of 1?01‘!:

than & thousand bushels of clean rough rice 1n a shor
inter's day.

¥ Rice with the husk on is called paddy, and a‘g(.)od deal

js now exported in this rough state, as the grain 18 found...10

to keep better 80 than after it has bee'n c}eaned. VVhe.n

the separation of the husk from tl.xe rice 18 pe.r{'f)rmeé. in

India, it is commonly done by beatms the grain in z?,kmd

of rude mortar o1 stone, the pestle being of.heavy thlmb?l' .

shod with iron. The paddy is also somehrnes boiled in...1o

water and then dried in the sun. By this means the

busk is more easily removed with the pestle and mortar.

Bread can be made from rice, but it soon becomes
drv and harsh. In England, rice is used chiefly for
puyddings and other dishes, though it is sometimes mixed...20

with wheat to make bread in times of scarcity. A
fermented liquor, commonly known':.ls {1 ri'acl;‘, m:'ay be
manufactured from rice. The word Rice .15 denve? from
Oryza, the name by which thas prodnct‘\on was Lnow'n o
to the ancient Greeks and Romans, or from the Arabic...25

Aruz, which seems to be the origiri—()f; the Greekﬁrixe;

Line 26. The gimilarity of the word &’FE 1o nrvs :\nd’\rirc i
remarkable ; it is, however. to be noticed that g fiF does
not mean rice only, but any grain freed from xl\Ae hn%k, thus
“Qargeown wh&." Rice bcing the grain w1th‘ the
natives, &,ﬁ@ means that when the word e used alone.
The gimilar use of @aotn, 4 foreign conniry. to denote
England. us the foretom collntry, iy worthy of pote



Matze.—This plant is also known by the name of

Indian corn. It is a native of America, but is largely

cultivated in other countries. Next to rice, it supplies

tood to the greatest number of the human race.

5 ... Maizeisthelargest and hyndsomest of all the grasses
cultivated for fuod, and when growing luxuriantly it

attains a height of from five to six feet. 1t consists u.f

a strong, reedy, jointed stalk, provided with large leaves
springing from the joints alternately.  The leaves are
10...broad, and hang down fram large rough sheaths which

surround the stem.  The top of the plant produces a

bunch of variously colourcd flowers, which is called the

tassel,  Each plant also bears one or more spikes or

ears, the nsual number being three.  These ears consiat
13,..0fa cylindrical substance of the nature of pith which is
called the ¢olle, over the entire surface of which the
seeds are ranged and joined in straight rows, each row
having generally about thirty seeds. The grains of maizo
are of difforent colours, the prevailing hue being
20...pale-yellow. Maize requires for its cultivation land
that is natarally fertile, or has been made so, but it has
the advantage of being very productive and of being
less subject to disease than the other corn plants. Blight
and mildew are unknown to it, and it is not liable to
25.,.be beaten down by rain or wind.

Line 23, “ Subject to'" may be rendernd in various ways; by
@)L_LMLLQQ(B&Q(@ i such a sentence ax “The ficlds
are subject to in ion" —by N R i

‘J \ .\mdmlun h,\' L gBa rlmieng in
tho text,—by &~u®5ﬁﬂ®iw;9,§,ill “Ho las ren.

dered himself subjecy to pumshment.” These varivus ways ¥

Vre nearly the same, the slight  distinctions to be learnt hy
wetice only,

25

The largest variety of maize 1s that .know? a8 Ame:-
can mam}; corn, which is found growmg' wll;l in n::my‘
of the West Indian 1slands as wellasin t et ce -
parts of America. It Lias sometimes beel’}:r‘lowv':rizta -
the gigamic height of fuTn‘tecn feet. ' is v ndiuum

o to muturityn northern climates, a :
ey oo urely rclied on for a crop in any part of
““‘“‘" o S;i soﬁm particularly favoured spot.s of the
;‘;::Fin States 1 has been known to yield an 1111?1'5;15;;
uflSUO to 1. The sysiem of .hu:‘bandry en:ptx();\:dmih
to sow the seed In TOws, sufficiently far :fpar Lo sd
of the passage of a small plough. bet\\eer(; o r(,)ms,
the purpose of looscuing the soil aroun

) int the weeds.
and of removing the

y aize is fully ripe, which is ‘not until the
sh:\u]llxe nofnt]he car opens aud. appears qlmte ,d::::’ Q::Z
-NITS are pullcd off and laid in .a d.ry p a?e‘,ted .T.he
keeps hetter thns than when it 1s sep(n‘a .] b

1- tion of shelling is eaxily performed. . The on. yi ;
o wired for the purpese is a picce of n'o‘n in
P‘Cm““f' n aword-blade. but bLlunt. This ironis fixed
. hkal :;, of n tub, and the ears being rubbed
:]“‘r-();S «t-l:t}wivdgc of tlie iron fall into t.he tub. In
:\“rxn(u(::‘m they have simple machine which does the

work tlllickly-

Maize is a very uscfud plant. Altho.ugh 1ot gen?-
\':\{l)' weed for bread in Eux'opc,' y'et 1L 18 cluf)loly?d‘-n;
hoited messes und soups, and 1t 15- not ouly the fnp
cpain which s eaten, bt the ear 1 every ;mt'c r()};x

' ’x‘lmt of o ereen vezeti e to unripe corn. 1Lis8 bot

[ boand Lo i, dtisa cubstitate fur cabbag?
el Wy @l IR .
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...food for cattle.

24

and groen-peas in its early state. Nothing can be better .
than ripe maize to fatten hogs or poultry with, and
when the young stem is cat down quite green it proves
one of the best and most abundant varieties of green
The stalks can also be used nas fodder
for cattle after the maise has ripened and the ears
The coble makes tolerable fuel.
Maize bread is not so palatable as wheat or rye-

have been removed.

bread,but by mixing it with certain proportions of wheat
it makes a very pleasant food. In the Northern States of
North America it forms almost the only bread eaten by
many of the people, and in the Southern States it is the
only bread that the Negroes eat. In America and Italy
they stuff mattresses with the dry sheuth of the ear and

15,..thus form a cool and elastic bed. One variety of maize is

used in the preparation of beerin Germany.  Ardent
spirit is also said to be extracted fromit. Iumboldt
a celebrated traveller, informs us that the Mexicat
Indians, previous to the conquest of their country, wer

-.accustomed to express the aweet jnice from maize-stal’

for the purpose of fermenting it into an intoxicating
liquor.

In this part of the country maize is but sparingly
cultivated. Dr. Buchanan describes it as Leing planted

in Mysore along with turmeric, The plot of cround

-8 well dug up and manured, and then formed into

8quares, in which are planted smal| cuttings of turmerie

Live 8. “ Palatable” -- tasty - o ,EE-:-:m Y 759'“ .
Line 9. ©“ Ceortaln proportions wold zenerally b pendered
by “ Qg1 TEL” bat e ('4;rrn¢‘f1_‘~" b AEE .
Faray L
Lone 200 Expred gao DLeTAls bore

. rout with s seed of maize between every two.

25
In three

months the maize is ripe, but the climate does not

appear well suited to the growth of the plant. Each
stem commonly gives one head and very rarely more

thm wo. . 3 LI
as the natives have a prejudice agaiunst it, conceiving

that it produces gripes.
At the Madrag Exhibition in 1855 the maize exhibit-
ed was for the most part indifferent. A good sample was

produced from Bangalore, the product being about 500...10

fold. Another variety was exhibited from Tinnevelly.

PULSES.

Horsk Gram.—Neither this plant nor dholl be-
longs to horse-plants, but they are reckoned amongst

the pulses or plants of the pes and bean kind. Like...l15

dboll it is an anoual. It attaius a height of. aPout
itwo feet, and has oblong pointed leaflets and scimitar-
shaped hairy pods. It i8 cul.tivated on dry land, and
generally on the worst goils, in fields that are used for
;:(:::::fs vipe in four or fivemonths. When ripe,itis pull-
ed up by the roots, spread in the sun to dry, and
trodden out by bullocks. It is used chiefly for feed-
ing horses. for which purpose it is boiled till it becomes

soft. It is also eaten by the poor, who somctimes make...25

' . . . - . o
Lates 8,9, * The muize was for the most part” or “most

Che loe wae | - -3 de Lote vu pate X
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It can hardly be called an article of food,... 5

else - near Madras it is sown in January, and...20
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soup with it.  Green gram, black gran, &c., belune 1y
the same description of plants. )

Bengal gram is the food commonly given to borse
on the banks of the Ganges, and it i very well tit.s-
ted to make them fat and sleek, but does not appenr
tc.) be very strengthening. In these parts of ludia it is
given once a day to some horses, and to Pegu pouies ;
’fmt it is too dear to form the genoral fopd of horses ami
indeed even for men it is considered rather a dclic;c y.

D'HOLL.—ThiB plant is cultivated in many ts of
I.ndla during the dry season, and its seeds m}":}:w“
fuve.aly consumed by the poorer nntives. Its cultivati -
is like that of gram ; and like that piant it has c“:"
flowers. After the seed has been threshed out,ycuttI:

eat the husks, The straw is nsed for fuel,
/
hThe Mussulmans use dholl to mix with rie wnd *
g ee, somef.xmcs adding spice and meat, Thi ;.m k
is called kilchadee. The Hindoos general l::'l i
dholl lmd mash it a8 soon as it becomes :u['t -l }t‘hc
then eat it with rice. They sometiwes also us -, 't lf.y
ao?p. Brahmins and other custe people ar t- y 101‘»
this seed. o foudot

DRUGS,

Snnt.h.ern India is abundantly supplied with 4
‘*PPPO}.)rmt,e to the cure of the discases to whi rugs
sons living within the Tropies are liable N d'(“: per-

« und there 3

re.
ason to snppose that many other medicines bcmdc!
those already known exist in the country

’

s

Out of these numerons medicinal products of the
Presidency we shull notice four—opium, sulphur, salt,

und saltpetre.

Opinm.—This drug is the thick juice or milk of
the unripe fruit of the white poppy. This plantis largely
caltivated in Bengal on account of Government, who
manago the collection and sale of it; and it forms a
principal source of revenue to the country. The dis-
tricts in which it is cultivated are Behar and Benares.
It is also grown largely in Malwa, but as this pro-
vince is under iudepefldent princes, the cultivation is
aurestricted, although a bheavy daty is levied on the
exportation of Zhe drug. The whole revenue derived
from the sale of the Bengal opium, and the duty paid on
that from Malwa, had increased from less than three
crores of rupees in 1848 to more than five crores in
1856. 1In this Presidency it is only grown sparingly

in particular places.

The cultivation of the poppy 18 very simple, though
the weeding requires care. The plants are carefully
watered and mauured, the watering being more copious

as the period of flowering approaches.

The cultivation takes place in the cold weather, and
the collection of opium begins very soon after the
Howers fall, as the fruit, which is at the base of the
flowers, rapidly enlarges, and it is from this that
the opium is collected. The people go into the field,
after s#usct, with small knives, with which they make

" ueisions mto the unripe frui, returning in the morn-

iy o strave ol the vpram whieh may bave exuded
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orrun out. The yuautity collected is then rubbed

together in a mortar to reduce the whole to a half fluid

mass, which requires to be dried as quickly as possible
, in the shade.

6... When opiam is good, it is very heavy and some-
what soft; its colour is & very dark brown yellow, and
it has a strong smell and bitter taste. The opium
most esteemed is the Patna opinm, which is grown in
the district of Bebar. In this and the Banares dis-

10...tricts, opium is mnde into balls about the size of the

double fist, and covered with a hard skin, made of
part of the flower of the poppy. The chests in which
it is packed for the market are made of mango-wood
each consists of two stories or stages, aud each sua

15...has twenty compartments to contain twenty balls,

that the balls of opinm are all kept separate. The
average weight of a chest is about 140 pounds.

The commercial history of a pound of opium is ns
follows :—The Government pay about & Annas for the

20...juice to the ryot cultivator, and they incur & further

expenditure of a Rupee and a half or so for the dif-
ferent processes the opium has to go through before

Line 8. ** Most esteemod ;" this is an expression of a kiud seldom
translated necurately, ¢ o, 4822w 0 2usH D" would
be griven hy nine out of ten as the weaning; but it i9
altogether incorrect.  This moans simply  © much vatoed”
{1it. * commanding a high price’l—whereas the meaniog of
the text is “more esteemend thau auy other,” and the correct
Tamil is the equivalent for this, viz., th D) JOEVET
mua’ﬂ‘&ﬂ"f’.ﬁ &% 1iren” Moo far” " t0o much,” 1

&e, are expressionn to, which the same remarks appi¥
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it leaves their hands. They receive, on an average,
say 6 Rupees from the merchbant who buys at the
Calcutta sale, and their profit conseguently is nearly

4 Rupecs. These sums must be taken simply as

showing how the price rises, and not as theactual ..

price for any one year. The Government have sold at
31 Rupecs per pound, they bave sold at 103 per
pound, according to the general atate of affairs in India
or in China, and their profits have been proportion-

ally affected. The principal market is China, but the..

drug is also in demand in various Eastern countrics
as the Malay Peninsula, Sumatra, Borneo, and other
islands of the Indian Archipelago. Inall these opium is
admitted by tha authorities, but in China it is a pro-

10

hibited article, and, consequently, ecannot be introduced, .15

into the country without smuggling.

In Europe, opium is almost wholly employed as a
medicine. That used in England is imported chiefly
from Turkey. Inthe Eastern countries, however, espe-

cially in China, it is used for the purpose of intoxica-.,

tion. The Chinese rarely eat opinm ; they generally
smoke it, and are very particular concerning its quality.
When the opium is about to be prepared for the smokers,
the balls arc cut open, steeped and simmered, strained

.20

and hoiled until they assume the state of a pasty mass,...52

which is spread ont and dried. The process is then re-
peated until the drug is free from impurities, when it is
put into small buffalo horn boxes. The prepared opium

Line 9. * Proportionally” ia rather an awkward word ; the sen-
tence may perbaps be rendered ¢ ga.faer avnu@,_b

TR A n)\'\:!v“ Fotio gL ;"‘jlhﬁ;& QLJLL_A;f.”
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is rmoked in pipes formed of heavy wood, having an
earthenware bow] at one end, and a «cup that serves to
collect the ashes after the combustion or barning of the
opium. The smoker, lying upon a couch or hench,
holds the pipe with the bowls near a lamp. the lamp
and the couch being so placed that the opium can
be kindled without distarbing the lazy smoker in his
position. A piece of opium, ahout as large as a per.
is placed in the hole of the bowl and &indled at the
lamp; then one or two whiffs suftice to draw in al
the smoke emitted by the burning drug. When tne
pipe is burnt out, the smoker repeats the charge until
his prescribed dose is exhausted, or until his means of
purchase are expended. There are smmking shops by
hundreds in the towns within moderate distance of the
coast, and these shops, we are told, are kepi open
day and night. The opium shops of Singapore, which
are like those of China, ave thus described. * In these
houses, devoted to their ruin, these infatuated people
may be seen at nine o'clock in the evening in all the
different stages. Some entering halt distracted to feod
the eraving appetite they have heen obliged to subdue
during the day; others langhing and talking wildly
under the effects of a first pipe; whilst the coucheg
round are filled with their different occenpauts, who lie
Inngnid, with an idiot smile upon their countenanees—
too much under the iuflnence of the drug to care for
passing events, and fast tending to the wished-for
consnmmation. The last scene in the trm
generally a room in the
of dead house, where

gic play is
rear of the building, a species

lie stretched those who lhave

passed into the state of bliss which the opinm cater

31

mﬁdly sccks, an embiem of the long sleep to which
he is blindly hurrying.”

When opinm is paten. it is generaily {aken in the form
of pills, Tt isstated that. to persons nnaccustomed to
its use, the eating of less than a grain of opinm gene-
rally prodnces & stimulant action; the mind is exhila-
mte:d,ideas flow mare quickly,a pleasurable condition of

. thewhole system iz experienced difficnlt to deseribe, and

there is a capability of greater excrtion than nsual ; but
that is followed hy adiminution of muscnlar power and
a deerensed sensibility to external ohjects ; a desire of
rcpose comes on, hunger is not fel:, but thirst .in-
creases. Very soon, however, the craving for opiam
becomes greater, thepleasant stimnlusis only ref\ewnble
hy increasing the dose, insomuch that a portion of &
ﬁnin no longer produces the result desired. When
the guantity reaches two or three grains at a dose,
the stage of excitement is soon followed by the sf.a.ge
of depression ; the pulse is full and rapid, then .i:.unh
and slow, the gkin becomes hot, the appetite diminish-
ed, the thirst increased, the organs of sense dul.l,
the ideas confased; in short, the pleasurable stage is
brief compared with the painful stage that follows
it. Four grains to a person quito unaccustomed to
its use are likely to be fatal: but to an opium eater
or smoker this is only a very moderate dose. TDir.
Oppenheim, in speaking of the Turkish opium eaters,
«ays that the habitual opium cater is instantiy recog-
ni:/,ed by hig appearance. An attenuated bodv, a

« withered eountenance. & lame gait, a hending ot the

«pine. and glossy, deep. snnken eves, hetray hun at the
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first glance.  The digestion is in the highest degree dis-
turbed, the suflerer cats searcely anything; his mental
and bodily powers are destroveil. AR the habit be-
comes more confirmed, his strength decreases, but his
* craving for the fatal drug becomes even greater, and
he is obliged continually to increase the dose in order
to produce the desired effect.

The medicine called Inudunum, which is a poison,
18 & preparation of opium,

In India, poppy seeds are nsed in sweetmeats and
cakes which the wealthy ent.  Where the seed has been
allowed to ripen, the husks of the froit heing beaten with
Jaggery and water are made into an intoxicating liquor,
which is much used both by Mussulmans and Hindoos.

A little opium is produced on the Neilgherries,
but the Burghers who cultivate the poppy do it rather
for the sake of the seed than for extracting the drug
fro.m the capsules of the plant. While the Neilgherry
opium is small in quantity, it is very superior in
gnality, and mects with a ready sale in the bazaars
of Ootacamund, amongst the Mysore and Malabar coo-
lies and others, who eat it in its raw stato, hut do not
appear to smoke it. Opium was formerly cultivated
toa considerable extent in Mysore, and small quantities
of it are still produced in that couutry.

——

Sulphur is an elementary substance. By an cle-
mentary substance is meant a substance which is not
capable (80 far ag g known) of being resolved into
any component substances,

. Watcr, for example, can
be resolved into hvdrogen o
\ en g

s and oxveen cax, whick
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are therefore its component parts; but elementary sub-
stances cannot be thus separated into any simpler
forms of matter.

Sulphur is abundaut, and is met with both pure
and in various combinations. It combines, for instance,
with numerous metals, as iron, copper, lead, &c. It
also enters into some vegetable substances ; and plants
which contain 1t have often an offensive smell, to
which most probably it contributes. Such plants are
assafctida, garlic, and mustard. It is also found in
some animal substances, and its presence in the white
of eggs is tho camse why silver egg-spoons become
blackened after’ being used with eggs. Sulphur is
scparated from the substances with which it is found
in combination, and has different forms given to it.
Thus, when melted and cast into wooden moulds, it is
called roll or stick: sulphur; and when the vapours of
sulphur are condcnsed in a large chamber, it has the
form of powder and is called sublimed sulphur or flowers
of sulphur. The common name for sulphar is brim-
stone. Sulphur is insoluble in water, but dissolves in
oils, such as linseed and turpentine oils. It is very
colatile, and when it is rubbed in the dark on any
sabstance by which it is slightly heated, an cxtremely
weak blue flame arises, exhaling a peculiar odour. Thig
flame is not, however, occasioned by combustion or
burning, but merely accompanies the evaporation of
the sulphur, as is seen from the fact that a cold body
lield over it is covered with flowers of sulphur,

Sulphur is used in medicine both internally and



1
exterually, wud 1t 1 of greatl service 1n the treatbient
of cortain discases of the skin,

Li should be noticed that fumes of sulplur risc sbun-
dantly from the neighbourhood of voleanoes.

Sulphur is found in several districts of the Presi-
deucy, as Cauars, 'l‘riohiuopoly, Salem, Nollore, Masuli-
patam, and Cuddupab. 1t occurs aloug with a wiucral
called gypsuwie in may and clay beds, and also very
largely iu combination with wetals,

Dr. Heyne rentions a shallow lake mear the Godn-
very where sulphur is found in small heaps nud in
tolerable abundance. There were not in the locality
any voleanic products.

The natives are acquainted with the modes of sub-
liming sulpbur, and prepare it for the wanufacture ot
gaupowder.

Sarr.~Common sait is a combination of two clemen-
tary substances, of which one, Chlorine, is a ygas, aud
the other, Sudium, a metal. This valuable substance
8 found in the greatost abundanc:, and in situa-
tions whore both man and animals can ensity obtaiu
it. Thus the waters of the ocean coutain a very
large quantity ; a certain amount exists in almost ail
spriug and river water; and it is also met with m
a solid form known as rock salt. This umversal
distribution of a substance 80 invaluable to man is one
of the proofs of the foresizht und gooduess of the
Creator.

Pure salt is a white crystaliine solid
taste, and disgolves readily

owater, to whiel 0

y 0f a peculine »

~
v

uuparty its peculiar Huvour. Salt is the ouly solid
nineral substunce that 18 consumed with, or for,
food by animals. It is supposed that the effect
of salt is either to make some chgnge in the matter
taken into the stomach or else that it mixes with the
Jjuices secreted from the orguus of digestion, and that
it iucreases their energy, slthough it does mnot itself
permanently rewmain in the system.

Salt is one of those articles of food kunown by tho
nfwe of coudiments. These mmpart flavour to what is
eaten, without iucreasing the nutritive qualitics of
foud.

Salt 15 used’in Europe i immense quantities in
curing or drying fish, It has also the valuable pro-
perty of keeping flesh from becoming patrid, and it is
therefore employed in preserving meat for sea voyages.

When used for the preservation of meat for a short

time, the salt is either rubbed in dry, or the flesh is
souked in brine, which is water saturated with salt. By
its being saturated with salt, we mean that no more salt
can be dissolved in it.  Beef, or pork for taking to sea
mmust be salted by placing the pieces, alternately with
layers of dry sali, in barrels or chests. The natives
preserve meat by mixing salt, turmeric, chillies, and
other substanges with it and then drying it in the sun,

LI

‘fhcre are salt mines in Poland, France, Spain, and
other European countries. The principal part of the
salt of England is made in Cheshire, where there aie

both sult mines and salt springs,

cu this Presideney the Governweat wouopolized both
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the manufacture and sale ot salt, that s, it proinits
any ouo from waking or selling it on his own account.

The best salt in this part of the country is pro-
cared by the evaporation or drying up of sca-water.
Low grounds near the inlets from the sea are chosen
for this purpose, and shallow reservoirs are dug, into
which the sca-water is raiscd by the Paicotta. When
thebrinehas, after some days, acquireda certainstrength
or saltness, it ia let off into still shallower enclosurcs
or pans, where the sun and wind soon dry up to
water and the solid salt is then left encrusting the
bottom and sides of the ralt-pans. From these it is
removed to dry, and then stored up for sale. The
places where this manufacture is carried on arc situated
on the Coromandel Coast and on the Canara portion
of the Malabar Coast. Near Ennore, in the neighbour-
hood of Madras, there are large salt-pans.  In gome dis-
tricts salt is prodnced spontaneously in marshy swamps..
It is also extracted from earth in the interior of the
country, where it is nsed Ly the lower classes. Bat
the manufactare is not permitted except in Bellary,
Cuddapnh, and Kurnool. For the manufacture of this
salt & mound of common earth is raised and its top
made hollow. The saline earth is then collected and
thrown into the hollow, and water is poured upon it.
The water filtering down becomes impregnated with
salt, “Pd drains into a reservoir constructed at the foot
of the mound. The brine thus obtained is exposed to
the heat of the sun in small beds until the water is
evaporated and only salt remains. The best kind of

earth salt is made in Bellary, and is a very wholesome 3

article.
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Under the bead of salt we may notice another cow-
pound of the metal sodium, viz., carbonate of sodu, which
18 found commonly in this Presidency in an impure
state, and is known by the name of Dhobies’ earth,
{from the use made of it by wasliermen in cleaning
cloths. The method of its gollection and preparation
i8 similar to that adopted with common salt. It is found
most frequently in a red soil containing iron, and the
spots wherc it ;abounds may be discovered by their
barren aspbet and by the black colonr of the mould at an
early hout of the morning. This is occasioned by the
salt having imbibed moisture from the air and by its
retaining it until it is expelled by the heat of the sumn.

SaLTPETRE.—Baltpetre is otherwise called nitrc or
nitrate of potask. A great deal is found in India ns
a natural prodact, miixed with earthy matter in the
soil. It is also formed by the putrefaction of animal
matter. ® ' )

Saltpetre is colourless and without smell ; it has a
cooling, sharp, salt taste, and can be readily dissolved
in water. If it is dissolved in Jof water, it forms in
crystals of very considerable size on cooling. Saltpetre
occasions much cold during its rapid solution in water,
so that an ounce of it is capable of reducing the tem-
perature of five times its weight of water fifteen
degrees. On this account it is constantly employed by
Europeans in India to cool water, beer, and other
liquors. In Madras. ice is used for this purpese, as
it cools the liquor much more effectually. Large
quantities of ice are brought from North America for

consumption in Madras, where it is stored up in  build-

iner called the Tee House, .
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and 19 of sulpbur.

Saltpetre is prepured Yrow the ground iu wuch the

same way s common salt, and is aflterwands refined

by boiling.

Large quautitivs ure exported frowm this country to
Englapd.  Salipeire is said to be an excellebt nanure

tor sugurcaues, chillics, aud ray
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SPICES, Eic

The term speces s alipied Lo eoigait vedetabie pro-
ductions wiich are hizuly aromatic, ve pungent,or buth.
They ave, i most cases, of ageecable taste and sl
andd ave used ior tavouring fvod as weil an to ussist
m preserving it Taken e swad quanaties they wie
not anwnolesome, sty asaist digeation, m jar,e

yuiities they are extrouely surdul

The spices are all produced in tropical chmates,
and chictly in the kast aud West fudices.

Spices bave ulways been regarded as luxuries, whiic
their small size and cousequent facility ol transport
caused thet to be wmongsi the et wrticles of com-
picres eblained from rersote connirics.

Awon - the anetenta, spices ol al Kinds, as weli as
: me

o osadlin ) as capulience
has showa that rhe acuon of the injuid is thus maprov-
ed. Ju s also largely used for making guupowdor,
which contins ubout 75 parts of nitve to Lo of charcoal

Ditlerent substances arc used tor elavifying
it, us soap, milk, cgys, the twigs of the wilk bedge, &e.

Bt
fravkincense and wyreh, were burnt ai the wlturs of
the gods and ac the tuneral piles of the nobles ou
account of thew perfume.  The country of the Sabeaus,
situnted v Arabia Felix, was celebrated for the abun-
dance of these aromatic plants, and it was on this
account that the name Felix or ** bappy” was given to
that part of Arabia.

ArLspice.—This spice is also vamed Pimento, and
sowetines Jamaiea Pepper, on account of its being
chiclly obiaiued frow the island of Jamaica.  Allspice
15 the Dorry of a tree somewhat rescubling the wyrite
in appearauce.” This tree grows w the hicight of abouy
thurey feet; ivhas a swooth brown truuk and shining rreen
Jeaves ; its branches, coming out ou all sides, ave clothed
i the most Juxuriant ivlinge. 1u July and August
the trees wre covered with a great number of small
white lowers which contrast beautifully with the dark
green leaves 1 whilst the rich perfume seut torth renders
an assemblage of these trees oue of the most delicious
of pluntations.  Iu Jamaica, the allspice is cultivated
YLurgely for the sake of its fruit. which s the berry we
use as spice. These are plucked by the haud before they
are ripe, aud dried in the suu until the seeds iusido
vattle when shaken.  During the drying, the berries
change iu colour from green to a reddish brown. I
they are ailowed 10 become ripe on the tree shey
purple, and, when dried, are found to bave lost their
arowmatic odout aud fluvour, and wre useless as spices.
The name of ellspice is wivesn 10 This spice beeause
us taste and smckl seem 1o be colnvunued of thuse of
Cralilnot, vloves, and Luiners,
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Cinyayoy.—This spice is the inner bark of a small
tree which grows in this Presidency, 1 Coorg, and on
the Malabar Coast, but which is cultivated most exten-
sively in the island of Ceylon. The treo in its wild
state will attain a height of from twenty to thirty fect,
but when cultivated for its bark it is not permitted to
rise above ten feet.

‘When the Icaves of the cinnamon tree are first deve-
loped, they are of a bright red hup,'then. of a pale
S'cllow, and last]} of adark shining green; the mature
leaves emit a strong aromatic odour if broken or rubbed
in the hands. When in full bloom, cinnamon bushes
have a very beautiful appearance, the siall white petals
of the flowers affording an agreeable ontrast to the
flame-coloured extremities of the upper, and the dark
green of the lower folinge. The cinnamon treee flonrishes
only in a small portion of the islaud of Ceylon,
and the cultivation centres principally around Colombo,
the capital.

When about six or seven years old, yoonz cinna
mon bushes are from four to six feet high ; they are, how
ever, usually suffered to grow nnmolested until they are
nine years old, at which time the young shoots or
branches that are about three years old are lopned off,

The bark is then slit up lengthwize and cut across
%0 as to be readily turned back from the branch. It
in then tied up in bundles for 24 hours, during which
a sort of fermentation takes place; and this greatly
facilitates the separation of the outer skin, which is
carefully scraped off.  The bark is then rolled up into

grdls or pines whout three et lone, which have «
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slit down one side Where the bark was cut. The
smallest quills are rolled up inside the larger ; and the
whole are tied up in bundles and wrapped in cloths
made of hemp. The article is then ready for expor-
tation. The best cinnamon is obtained from the stalks

« or twigs which shoot up in a cluster of eight or ten
together from the roots after the parent bush or tree
las been cut down. These shoots are cut once in three
years close to the ground.

Cinnamon, as a nedicine, is a powerful stimulant, but
itis not much used alone, its general use being to

conceal the disagrecable odour and taste of other medi-
cines. :

A kind of camphor is sometimes made from the
roots of this tree.

The bark of the Cassia tree resembles cinnamon in
smell, taste, and appearance, and is said to be exten-
sively substituted for it. It is probable, however, that
what passes in commerce for cassia bark is produced
by several cinnamon-like plants, and it would ap-
pear that even cinnamon bark from old trees is exported
from the Malabar Coast under the name of Cassia. The
Chinese cassia i3 incomparably superior in perfume and
flavour to any other. Cassia bark is inferior to cinna-
mon bark, buntis extensively used on account of its
cheapness. Cassia buds are the dried flower buds of
the tree, and are mostly brought from China. They
bear some resemblance to a clove, but are small,
and when fresh have a rich ciunamon flavonr.

Both cassia bark and eassia buds are produeed in

this Presidenev.in Mysore, Travaneore, and Malabar.



The export of cassia buds from®the Madabar Coast s
now considerable, and the spice deserves to be better
known.

Croves —Cloves are the unopened flowers of a small
evergreen  tree which 38 a native of the Molucen
Istands, bt which has been jntraduced  into all

the warmer paris of the world,  Althongh Enropeans

have known the wse of this spice foPmore than 2. 000
vears, it s httle wora than 00 sinee titey loarnt
whenee it was obrainea.  Tie Persians, Arabiasns, and
Kgyptians formeriy broaght eloves aud nuimegs 10 the
ports in the Mediterranean, whither the Venetinns and
Genoese resorteri o buy the spices of Tndin, until the
Portugnese,in 1611, discovered the country of their pro-
duetion, ’r‘r‘,('ﬂ(' (“(i not ]4‘!!5;’ ('l]_il).\' the trait ol ﬂ“.i,- dia-
covery, however, forthe Dnteh saan drove them from the
Moluceas, and for a long e retained a very strict

monopoly of the productions of these islanis,

The cloveis a small evergreen {ree of the same order
as the einnamon. Its flowers are call in size, and arow
in larger nnmbers in clusters at the very ends of the
braneches,  The eloves we nse are the fowers gathered
before they have opened and whitst thev are <till areen.
As roon as the elovesave gratheped Hn:\ are smoked by s
wond fire to give them a brawn ealenr, and then aried i
the sun. Each elove consists af n vonmg e
the fony petale ar leaves of the flower
sqnave stalk, which i« the tahe
the Hower: and whye

ad, whiteh s
unexpanded ; a
o the ealvy ar enp of
TOORS Ve Loy teeth, wl b ave

the divisions of the ealyy Ap these pavts oy by dis

o
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tinctiy shown if a fow cloves are seaked {or a short
time in hot water, when the leaves of the flowers soften
and readily unroll.

Cloves contain a very large proportion of cssential
oil:* 50 much, that when the cloves are newly gathered,
‘it may be obtained Wy pressure. A part is often <o
iaken, bnt the rohbed cloves are easily detected, as hoth

their taste and smell depend on the quanticy of oil
they contain. .

- .
Cloves are grawn in Travaneare. Tinnevelly, Canara,
and Cegehin,
The name. clore is a corrption of ihe Freneh word
clon, a uail. and the name was probhably suzgested by
the resemblance of the dried ciove to a nail.

Gixaer.—This ppice is the produce of a plani which
is a native of the south-east of Asia and the adja-
cent islands, but which has long heen cultivated in
the West Indies. Yn its appearance this plant some-
what resembles a reed ov sedge. It has a perennial +
root; but the stem is annual. 'The root creeps and
increases under ground in tuberons joints, what is call-
ed tho fubrr, being in reality only the thickened part
of n subterrancan stem. From each of these joints
arises a green reed-like stalk ahout two and a haif {ect
high, which bears narrow lance-shaped leaves. The

¥ Essential or volasile ails ave those whicn evaparate with-
ont leaving any stain on paper  Thev are isnaly proctired by
< distillation,
+ e rerm pereppint s anplied 10 plants that exist more
Wan LWo vears
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Mowers of the plant, which are white and lilae, grow
on a scparate stem. The ginger we nse as a spico
is the root, to obtain which the plant is cultivated
in much the same maner as potatoes are, and when
the stalks have withered the roots are dug up. The
best and soundest of them are sglected, scraped quite
clean, and carefully dried in the snn, after which they
are ready {or exportation. These form the white ginger
of commerce. This is not so thick ar knotty as the
bluck kind, which is generally supposed to consist of
the inferior roots, sculded in hoiling water "instead of
being scraped. Some, however, are of opinion that
the difference between black and white ginger is owing
to their being the produce of different plants. The
colour of black ginger is a yellowish grey, that of white
ginger, a light yellow. The taste of the latter is much
more pungent and aromatic than that of the former.
The young roots of ghis plant make an excellent pro-
serve. Ginger ia a valuable medicine, and is as whole-
some a8 8o powerful a stimulant can be.

In this country, black and white gingers are distin-
guished in the bazaars as green and dry gingers. Ginger
is cultivated in Malabar and on the West Const.  The
Mualabar ginger, which is mostly exported from Calicut,
is theproduccof thedistriet of Shernand, south of Calicut.
The so0il of Shernaad is very luxuriant, and well saited
for the cultivation of ginger. The cultivation generally
commences about the middle of May after the ground

}HIS m\dcl‘gOnc 1Y thurrmgh I)rucc&q Uf ploug‘\mg, &C.

At the commencement of the monsoont, beds ten or
twelve feet long and three or fonr wide are formed, anp

<

» 3
L ]
in Chese bads small holes are dug at short iutervais.
and filled with snanure. The roots, hitherto carefully
ouried in sheds, are dug out, and the good ones
selected and cut into picces of about two inches long.
These are then buried dn the holes, and the beds aro
covered with a thisk layer of greep leaves which
both servo as manure and also prevent t.he beds ‘frox.n
becoming teo wet during the heavy rains. Rain 18
essentially requisite for the growth of tbe.gmger, but
great precantion must be taken to form drax-ns between
the beds, ‘as the crops will be ruined if they are

allowed to remain inundated.

Ginger is extensively diffused through t?le India‘n
jsles, but the ginger of the Indian Archipelago 1s
inferior in quality to that of Aalabar and Bengal. In
the cultivation of this plant in India there is room for
Jreat jmprovement and saving of expense. The ga‘rden
plough and small harrow should be used. The gnngcl'
grown in the West Indies is considered superior to
that grown in the East, doubtles.s because more care
is paid to the culture and the drying of the root.

Nurnegs axp Mace.—These two spices are the
produce of one trce, which is a native of the Molucca
Islands. This tree also grows in several islands in the
enstern ocean, in the Straits of Malacca and in some
other places. The tree is of larger growth than the
clove, attaining a height of thirty feet, and has its
Jeaves broader in proportion to their length than those
of the clove. The upper surface of the leaves is
bright green, the under greyish. When the Molucea

Jslands were in the possession of the Datch, they
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endeavoured to extirpate therefrom the nutmeg tree,
through a desive to nmintain a monopoly of the spice
in the isles of Bunda.  1tis remarkable, however, thuy
the mace-feeding wood-pigeon has frustrated this jealous
policy by conveying and dmf)piug the fruit beyond
these limits in bther islands of the Archipelugo.

The troe begins to beur when it is about nine years
old. s truit is of the size of a smail orange, and
the outer part is smooth, pulpy, and about half uu
inch thick.  As the fruit ripens, this outsitle covering
bursts, and discloses a thiu bright searlot membrane
like a leafy network ; and when this membrave is dried,
it forms mace. The uat, which is enclosed by the
mace, consists of a thin hard dark brown shell,
enclosing an oily kernel which is the nutme g

As soon as the fruit s ripe it is gathered ; tho

outer end is first taken off and thrown away; after
which the mace is carefully separated from the nut
and dried. During the operation it loscs its bright
scarlet and becomes of a reddish orange colour. It
19 then packed lightly in bags for exportation,  Good
mace 1s very oily and has an agreeable aromatic
odour. After the mace has been removed, the nuty ure
dried first in the sun, and then over a fire, until the
kernel has so shrouk that it will rattle in the shell.
The shell i then broken. and the kernels, w
the nutmegs, extracted. These are souked in sca water
and lime 1o breserve them, und are then laid in
heap where they hear and
motsture by evaporation

hich are

The nuts are about an ineh

Jomr and have a furtowed surfuce, fuside they avoew:

wet rid of their supertiuous

L
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marvied. Nutmegs are grown in Cochin and Travau-
core, but it does not appear that any attempt to
grow the tree as a speculation out of its natural
limits will answer. 1t has béen found that it refuses
to flourish ont of &he Malay Archipelago except as
an oxotic, and all attempts to utroduce it largely into
other tropical couutries have hitherto failed. Wild
nutmeg is found in Mysore and Cauara: it is much
used asa substitate for the true spice, but possesses
no aromatjc Havour.

Nutmegs and mace are used medicinally as aromatie
stimulants aud condiments. The Hleshy part of the
fruit is made into a preserve.

.

Prrrer—This article, being simply hot and acrid,
but destitute of aromatic flavour, is more genex:a.lly
reckoned amongst condiments than amongst spices.
"The species of pepper are very numerous, but t.he
common pepper of commerce cousists of the dried
seeds, ground to powder, of a climbing pgl:mt of th.c
East Indics. In these regions it is extensively culti-
vated, being grown to a great exteunt in Sumatra,
Borneo, and other countries.  The best pepper, howev.er,
comes from the province of Malabar. The pepper vine
is a creeping plant with a dark coloured stem which
requires support. It is usual to plant a thorny trec
by the side of this plant that it may have something
to cling to. In Malabar, the Jack tree is often made
thus to yicld it support, but Dr. Buchanan tells us
the natives prefer the Mango Yree for this purpase
ag its fruit is not injured hy the pepper, while thev
think the frait of the Jack trec is Loth diminished



.
+x

an gquantity and injured in guulity, its Havour some-
what resembling  that of the pepper. The stem
of the pepper-plant entwines round its support to a
considerable height; the®branches then drop downward,
bearing spikes of groen flowers whjch are followed by
the pungent berries. These berries hang in large
bunches like grapes, but the fruit grows distinct on
little etalks. Each berry contains one round brownish
soed, which becomes ncarly black when dried : this is
the pepper of commerce.

The plant is propagated by shoots which do not
produce fruit until the fourth year. In their eighth
year they bear most, then gradually decline, and
varcly give fruit for more than two or three years
lunger.  The pepper-plant produces two crops in a yoear,
and when in full vigour is very prolitic; each bunch
usnally contains from 20 to 30 berrics, and sometimes
as much as five or six ponnds of pepper is obtained
from onc tree. The berries are gathered while yet green,
before they are perfectly vipe, and are quickly dried ou
mats, when they turn black. In Malabar, the berries
intended for white pepper are allowed to becowe
gnite ripe.

The black and white sorts of pepper are both the
produce of the same plant, the latter being made of a
greyish-white colour by being sonked in water and
having the outer black rind rubbed off, A great. deal of
white pepper, however, consists only of inferior shri-
velled seeds, which, falling from the tree, have heen
Llanched by exposnre.to the air and sun.

2 e .
Pepperisa recular erop on the Western Coast, and is
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cultivated in Coorg, Mysore, and Canara, as well as in
Malibar, An immense quantity is exported anuually.
It scems to grow |p0utuncmwly i the uorthern parts
of Canara, on the sides of valloys where tho soil is o
rich und moist 8 to produce lofty trees close to each
other, by which a constant coglness is maintained.  In
such cases4hg pepper vine runs along the ground and
propagatws itsclf by striking its roots into the soil and
then again souding out uew slhoots,  The natives say
that, without ussistance, it cannot ascend g tree, and that
it never produces flowers unless it ix exposed to sun
and air. In order, therefore, to procure fruit, the
proprictor cuts all the underwood, and lenves only the
large trees and & number of small ones sufficient to
allow a free circulution of nir without exposing the vines
to too much sun. He then applics leaves by way of
manure and tics up the plants. The pepper thus grawn
is as good a8 that produced in gardens.

The moderate use of pepper with raw vegetables
or other substances ditlicult of digestion is to be
approved, but its employment in exceny is hurtful to

the liver.

The Letel leaf vins is anotlier species of pepper, the
leaves of which are constuntly used by the natives t.
chew, along with the nut of onu species of the Arcea
Palm,and quicklime,commonly entled chunan:, TheBBeted
vine is cultivated in Madray and other parts of this
Presidency. It is generudly grown in separate gurdens
which are divided by fittlo trenches into o number o

. beds.  The vine cuttings having been planted, branches

of certain trees are pluced at intervals pear them

i
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These branches are intended to grow up to trees as
supports to the vines. The garden is generally sur. .
rounded by a quick set hedge or a dead hedge of prickly
bushes. The palm which bears the nut called befelnus
is described as the most beautiful palm in India with a
remarkably straight trugk, often from forty to fifty feet
high, equally thick in every part, and smooth. The
nut is about the size of a hen’s egg, of a reddish
yellow when ripe, and with a firm fibrous rind about
half an inch thick. Ithas a rough astringent flavour
and is not eatable alone; but mixed with lite, which
no doubt destroys its acidity, and with the leaf of the
betel pepper, it becomes milder xnd more pleasant. The
mixture is, however, after all, 8o hot and acrid as to
Le unfit for the,use of any but persons accustomed to
it. It is said to be aromatic and stomachic and also
to produce intoxication in beginners, but it is very
doubtful whether all these qualities are not rather to
he ascribed to the betel pepper leaf than to the nut
of the palm. The habit of chewing betel stains the
lips and teeth of a deep red colour. The presenta-

tion of betel is common on visits or oceasions of cere-
mony.

CagrpAMONS, [ sometimes spelt Cardamomums.)-—Car-
damonsare the produetion of various species of plants
of the same tribe as the ginger, and might be pro-
fitably cultivated with that root. They are the oval
capsules which contain the bright yellow seeds of the
plants, the seeds themselves beihg used in medicine as

aromatic tonics and carminatives ; and in cooking, for®
curries, soups, &c.
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The best sor.t of cardamoms is that known <as
elustered or Malabar Cardanoms, the prod\}ce of which
is in. great request throughout India, fetching as much
as 300 Rupees per candy of 600 1bs. These are grown
both in Travancore and Malabar. The plant floar-
ishes on the mountainous parts of the Malabar Coast
and in the Wynaad district among the western gha:uls,
The bulbous plauts, which grow three or four feet lngh,
are produced in the reccsses of the mountains by felling
trees and afterwards burning them; for, wherever the
ashes fall fu the openings or fissures of the rocks, the
plant naturally springs up. 'This no doubt arises from
the seeds being widely scattered about the soil. In
the third year the plant comes to perfection, bears
fruit abundantly for a year or two, and then dies.
‘Where cardamoms are planted they are much inferior
to those grown in the wild state, The plant may be pro-
pagated by cuttings or divisions ?f the roots. The se.ed .
capsules are gathered as tbey ripen, and when dried
in the sun are fit for sale. They sho.uld be fnll, plamp,
and difficult to Le broken, of a bright y.ellow colou.r,
and of an acrid bitterish taste. The natives call this
plant the Aduin shrab.

Nobt more than a hundredth part of the carda-
moms raised in Malabar are used in the couutry.
They are sent in large quantitics to the port.s on the
Red Sea and the Persian Gulf, to Bombay, Sind, and
Bengal. They constitute the most estee.med of the con-
diments employed by the Turks, Persu‘ms, and other
Kastern nations, entering into all their pillaus, cur-

ries, &c.
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Middle sized, aid nown as * Smali Cardamoms" are
the fruit of another species believed to be a native of
Sumatra, but also growing in Malabar. Its capsule is
egg-shaped and oblong, and of a vellowish eolour. It
contains many angular dark-colonred seeds which have
a p?easant aromatic odow and a warm agreeable taste.
This species is grown also in Mysore, C;)orr;, Canara,
and Travancore. \

It appears that cardamoms formed part of the early
con.lmcrce between the Western Coast and Arabia, from
which latter country they must have become kmown
to the Greeks, as they are mentioned as early as the
5th century B. C. )

¢

Carsicos.—Capsicam, called also Bird Pepper, is the

name of a number of plants comprising scveral species

which are natives of the Fast and West Indies and
other hot climates.

. The name' .is a'lso applied fo the long roundish
aper ?Ods divided into two or three cells and full of
smal.l whitish seeds which constitute the fruit of the
capsicum plants. This fruit is also known by the name
o.f elillies, chilli being the Mexican term for all varie-
ties of capsicum. When the fruit is fresh it has a
{’:"etmﬁnﬁ acrid smell, and ig extremely pungent to

© taste, producing a most painful burning in the
mouth.  The pod dried and rednced to powder forms

Caye SR
yenne pepper, which is nsed as well in medicine aa

i '
with food. In Europe, the capsicum entera largely into

thg %momng of foed and the preparation of pickles,
ancé I warmer countries it constitutos one of the first

Y
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necessaries of life, either green or ripe. The fresh cap-
sicums used in Earope are obtained principaily from a
species found wild in South America and the West
Indies. It grows from one to two feet bigh, forming
a dark-green bush; the flowers are small and white;
and the fruit is generally red.or yellow. '

Chillies are nseful in assisting digestion. Even birds
have recourse to the sceds, and many parrots and
other birds die, when taken to Europe, for want of
this natoral stimulant.

The consumption of chillics in .India is immense, as
both rich and poorconstantly use them, and they are
the principal ixolgredient in all chatnies and curries;
ground into a paste, between two stones, with a little
mustard, oil, ginger, and salt, they form the only sea-
soning which millions of people cat with their other-
wise insipid rice.

Capsicums of different species are cultivated all over
this Presidency, chiefly for the purpose of making
cayenne pepper and chilli vinegar.

OTHER SUBSTANCES USED FOR FOOD.

* ArrowrooT.—This substance is prepared from several
plants, but the best or West Indian Arrowioot is the
produce of a plant which is a native of South America.
The herb from which itis made is @ perennial which
rises to the beight of two or three feet, lhias broad
pointed leaves, and is crowned with a spike of small
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white flowers. The starchy matter for which the plant
is cultivated is prepared by the following process :—
When the roots are a year old, they are dug up,
having first been well washed in clear w

and
ater, are cither
grated or beaten to a pulp in larce wooden mortars,
This pulpy substance is rext thrown into clean water,
and, after the whole has been acitated for some time,
the fibrous parts arc collected in the hand,
and rejected. The milky liguor which

nixture of starch with water, and thig,
strained throngh a hair-sieve to separate

squeezed,
remains 15 a
after being
such fibrous
particles as have escaped before, is left for some time

to settle, and then the water iy drained off, The

white pasty mass is then again washen and allowed to
subside as before, and this process is sumetities repeat.
ed three or four times.  When the pulp is considered
to be sufficiently cleansed, it
cloths in the sun.
starch, which,

arrowroot,

i< dricd on clean white
[t then forms an extremely pure
when reduced to powder, coustitutes
This powder is mild and insipid, and hay
scarcely any taste. When pressed with the hand it
emits a crackling noise. In Encland, potato starch ix

frequently used to adulterate arcowroot, but it is not

soluble in cold water as arrowroot is.

"This plant is cultivated extensively at-Chittoor, and

at Royapooram uear Madras, as well as in other parts
of India.

East INpia Arrowrnoor is prepared in large guanti-
ties on the West Const, and ix als produced in Mysore,

Vimeapatam, and Ganjam. The mode of preparatior

)

 oilar to that already described, but the farina or
simi a.r‘ tracted from the fleshy tubers of several
slareh e):. ¢ which are of the same genus as the tur-
plan-tﬂ, I::; o It affords an excellent substitate 'for the
I\';f:s:: II)ndiim article, but its commercial : ai:eol: f?::i:
ciderably lower. It is less used as an ar~lc t ki
Lut is largely purchased for the purpose o

rch.
EmAx rowroot may be used with adx:ant(;agl(': aietb}:ae :ﬁ(;j
of young children, or of persons .m ﬁ:;:ted el
s'in;'e it is very natritions and easily d 13' ) u.lﬂk‘ Or
.used cither mixed with hot water or boiling ;

ines
in the form of puddings. .
The name of Ariowroot is derived from the pracft‘tl;:
s : i S often
f the South American Indians, who used a plax.l(;; oo
" o th the arrowroot plant asan antidote

wi . ‘be .
confounded the arrows of hostile tribes were

the poison in whicl

dipped. .

.
Quin.—The substance 80 largely importedf 1:::(:
» o inder the name of sago is the protlu(-e 0 -
:‘“.“;E: ;f a particular genas of palms. ' The tru‘r;n o
hee .ceg is large, and often tall, with a cro
e twes} tSt) The flowers are somewhat red :}ml
o :3 :nl:pl(lf’ec The trees flower but orlce durmg_;
tll:‘::grm of their existence. Their fruit is dry anc

All the species inhabit the istands of the Indian

sealy- form extensive forests almost

\1( l .I)(‘] 1 \V]](‘l'e th(“

o “Q " ; (’OC’ s} d f l ir own [{illtl‘ Thc fa¢r0 pﬂlln.\"
.\ > Omp scd ol the { )

(_\'(’llhl L]y . . .~1

}) .Il mar th Sp()ts. ‘F }"]e SOUH\% they are 3(1!]1\!(1-

Wi alsli

gro t spikes from the wild

€ iy protected by lon.g and stou

. . N ! tree
which would otherwise destroy them. As the
hogs W
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grows and the tronk bardens, the spikes drop off. In
order to procure the sago (which is a farinaceous pithy
matter found in the stem) the tree is cut down just
before the large spreading flower appears, which it
generally does when the tree is seven orcicrhtyears old.
The trunk is then split into logs a few fect in length,
and the soft interior is extracted, pounded, and thrown
into water, which is drained off from the pulpy mass,
when the starch comes away with it; and after this
gettles it is prepared and purified by snccessive wash-
ings. It is calculated that a trec fiftcen years of ago
will yield from six to eight hundred pounds of this
nutritions matter. In the stump of the trce s new
stem will spring up and become fit ‘or the axe. The
eago meal, as it is called, is the form in which this
starch is procured, although it is not commonly export.
ed in this state, pearl sago being the usual form in which
it is met with ag an article of commerce.

Singapore is the principal, if not the only, place i
the East Indies where the refining or manufacturing
of pearl sago is carried on; the process is said to b
the invention of the Chinese. The best sago is the
produce of Siak on the north coast of Sumatra, whenee
it is conveyed in native boats to Singapore. It is
there washed, strained, pounded, and sifted.  After it
has been sifted it is placed in large cloths, which are
tied to cross sticks in the form of bags hanging by
cords from the roof of a bailding; Chinese are then
employed in shaking the bags backwards and forwards
for about ten minutes, by the end of which time the i
whole has become grannlated and’is fit for the market.

*
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Sago flour or powder also is brought into'a granu-
lated state before it is exported. This is done by
moistening if and passing it through a sieve into a
vory shallow iron pot held over a fire. It thos as.
sumes a globular form, and will keep a long time after
it has been balf baked. The grains of sago aredn-
odorous and almost tasteless. They awell in cold water,
and are nearly soluble in boiling water. The tree above
described yields the best kind of sago, but,as has already
heen said, this starch is also extracted from other
plants. Ia Cavara, the pith’of a particular kind of
palm is much used. Dr. Buchanan says that the heart
of the upper part of the tree is converted into a kind
of very coarse sago, but Dr. Roxbargh tells us that,
in the countries where this palm grows, the pithlis
said to be equal to the best sago. The§natives make
it into bread and boil it into thick gruel.

The word sago significs, in the lapgunage of tho
Papuans or inhabitants of New Guinea, lread, since
it constitntes the principal article of food of the tribes
of the Bastern Archipelago and other parts where the
plants which yield it grow.

Tartoca.—Thig preparation is remarkable as being
obtained from a plant abounding in a highly poisou-
ous juice, The plant called Cussara is thought to be
a native of South America. It attains a height of from
four to six feet: the stalk is slender, woody, and
knotted, and is furnished with smooth alternate leaves.
The root is tough, branched, and woody, and its fibres

¢ syell into those farinaceons masses for which alone the
plart is cultivated. Two species of cassava are calti-
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vated Vfor human food, the Bitler (‘assava and the
ts'wlcet Cuassaca.  Although the former is poisonous yet
1t 18 cultivated almost to the entire exclusion ot" the
latter, on account probably of its bein.g maore casily
g.round or rasped into flour. The poisonons prin).
ciple of the Bitter Cassava is casily dissipated or de-
composed by heat or fermenmtiou~: hence the flour
becomes perfectly wholesome in the process of making
Cassava bread, which is often in high repute amongst
those who have been accustomed to its use, )

.The tubers from which the cassava flour is made are
spindle-shaped, about fificen inches long. When du;
up they arc washedand peeled, and theroot i ground o:
grated. In Brazil, where the preparation of wmandioe
(as cassava is there called) is carried on to a larger
extent tl,lmn clsewhere, the roots, after having beer. péel-
ed, are pressed against the face of a wheel, which is
made to revolve with great velocity, and in this
manner they are ground, a trongh being placed beneath
the wheel {o receive the pulp. The next process is
that of cxpressing the poisonons jnice by pressing the
pulp in bags. The pulp is then placed on a hot
iron, where it settles down into the form of a pan-
(;-ake. This cake is turned and moved about until it
18 sufliciently baked on both sides to be ready for
use.  When cassava flour is prepared by drving on Lot
plates it becomus granular and is known \;y tv;e name
of Tapioca, a considerable quantity of which article is
cx;?orte.zd aunually from Brazil to Europe. This prepa-
rano?x 13 capable of being made into excellent puddin
and is & very wholesome food for children or jnvalids,

o

"
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Cassava meal is produced in Travancore; and tapioea
has also been manufactured at Rajahmundry.

Stisr.—Sugar must be considered as one of the
most valuable vegetable substances with which we have
become acquainted, and it is so universally used that
it may be regarded as a neccsszu'y of life.

The sugar of commerce is & sweet crystallized sub-
stance most commonly prepared from the expressed juice
of the sugar-cane, but sometimes from beet-root, from
the sap of one or more species of maple, and from
other vegetable productions. Saccharine matter is indeed
one of the most common of vegetable secretions, that
15 to say, sugaf forms a constituent part of very
many plants, but it is only from those above mentioned
that sugar has been extracted to any great extent as
an article of commerce, and of these the sugar-cane
Ly far the most extensively used. In India, how-
ar is sometimes obtained from the sap of the

15
ever, sug
Date and Palmyra palus.

The sugar-canc belongs to the order of grasses;
there are several varieties, varying in height from ten
to twenty feet, and in the arrangement of the knotson
the stems. It is stated to have been originally bronght
westward from China; till, soon after the discovery of
America, it was transported thither and it has spread
so rapidly, and thrives so well there, that at pro-
gent that continent, with the West Indian Islands,
supplies the greatest part of the civilized world with

osugar. The stem of the sugar-cane is jointed and

wifliout branches. The leaves, which are very long and
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narrow, rise singly from the joints, aud form asheath to
or embrace the stem to the next joint above, like the
leaves of grassecs. The top of the stem ends in a loose
bundle of small downy flowers, of a kind of pale-pink
colour, and about two feet long, giving to the plant
2 most elegant appearayce. In the West Iudies these
blossoms are not scen as the plant is cut down before
they make their appearance. Tho sugar-cane is always
cultivated by planting cattings, the lop joints heing
selected for planting when the canc is cat down. In
preparing a ficld for planting with the cuttings of cane,
the ground is marked out in rows three or foar feot
apart, and in these rows Loles are dug eight or twelve
inches deep and two feet apart. The planting of canes
does not require to be renewed annually, as fresh canes
will spring up from the same plaut for fiftecn or twenty
years in succession, but the quality of the produce
deteriorates in the course of a fuw years aud fresh
cuttings have to be planted.

The plants are carefully weuded and watered and
also freed from insccts during their growth. When they
bave attained their proper ripeness the canes are ent
down nearly close to the ground, divided into conve-
nicnt lengths, tied up in bundles, and carricd 10 the
mill. This mill is formel of three iron cylinders or
rollers, so situated that when the canes are passed
- between them the juice is expressed from the stems.

As the juice exudes it is collected in a cistern, from
which it must be immediately transferred to the boil-

ere, otherwise fermentation sets in and spoils it. *

certain quantity of lime or brine water is added to

6]

juice for the purpose of promoting t}xe segn?mti(fn l:)f
‘theimpuritics contained in it. Thcsg 1mp1'mta'|es rise in
{he form ef scam to the surface of the liquid a..nd are
«kimmed off. Tho juice is then boiled as rapidly a8
possible for the purpose of cvaporating the superflnous
water and thus hastening the granulation of the sagar,
which takes place as soon as$ the boiled syrn? cools
in tho shallow pans into which it is poured for that

parpose.

When the sugar in the * coolers’ has come to the sttj.be
of & mass of crystals imbedded ina thick viscid' fluid,
which is the portion of saccharine matter @t wxll.not
crystalize and which is called mulasses,.it is put into
hogsheads which have one or more holes in the bottom
ihrough which the molasses drain away. The sugar
iy then rcady to be exported, and is called brown or

raw suqaT- - .

Clayed sugar is a superior kind of raw sugar to pro-
duce this, the boiled sugar is allowed to cool and then
placed in conical moulds with small holes for the mo]a:-
sos to drain through. After a time the surface of the
sugar is covered with clay, and mois'tem'ed to tb.o (:]mi:
sistency of paste, and the water which is conta;nc o
{his gradually soaks through the sugarand washes l0 .
a further qnantity of molasses, which &-scape witht
{hrongh tho hole. The sugar is then dricd gmdn:}]]y
and crushed into a coarse powder for exportation.

i i - of ical form,
Ioaf sugar is hard white sugar (.\f a (‘(l'nltdl f'(} v
this is not commonly scen in Tndia. It is obtained

he pefind =z which was formerly
from raw susat hy pefociia, aprod
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performed by boiling tho raw sugar with white of ogas,

bullock’s blood, &e., but now improved means have been

adopted. The raw or moist sugar is first dissolved in

water heated by steam, lime.water being added at the

same time; the liquor is then filtered through thick

folds of cloth. By this” process it is freed from many
mpurities and becomes trausparent though still colour-
ed. The next stago of the process is making the syrup
colourless ; this is effected by allowing it to filter
through beds or layers of unimal chareoal or bone bluck
formed by heating bones in closc iron vessels. This
charcoal retains the colouring matter of tho syrap,
whicl,, consequently, comes out of the filter perfectly
colonrless. It is then pumped into esvered boilers and
boiled down at a low temperature by the aid of stoam.
Theso boilers are known by the name of vacuum pans,
hecause the air is partly exhausted from them, and it
is this partial exhaustion of the air which admits of
the lower tomporatare, for fluids will boil at a much
lower temperature in a partial vaconm than when ex-
posed to the ordinary pressure of the atmosphere. This
boiling down is continned until part of the sugar is
rcady to become solid, when the whole is poured into
iron moulds, where it cools into a solid mass. A small
hole is then opened at the bottom of the mould and
« small quantity of impure syrup drains out; this is
. the substance sold as treacle,

Loaf sugar as thus obtained g g granular substance,

formed of a number of small white hard erystals ad-
hering tozether, 1f pure it hag no smell, and its
rosophy sweet without any ofber favour.
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The native process of making sugar'is much the sal.nc
in principle with that already described, but the'm-
struments employed are rude and the m:.mnfa.cture im-
perfect. After being strained, the juice is boiled doyvn
in open boilers into a thick syrup, and the scam which
rises during the operation is zemoved. Whe'n enough of
liquid has evaporated the residue is removedinto earthen
pots to cool, and in these it becomes a dfn-k colou?ed,
soft, sticky mass, called jaggery. Someh‘n?es 8 hiftle
quicklime is added to the juice before bodm.g, which
partly clarifies the jaggery and so renders it capable
of being formed into cakes or lumps. In general., how-
ever, the jnice is merely boiled down and sold in pots
in & granular state to the boilers or refiners, and these

conduct the subsequent process.

The refiners separate much of the molasses by s.qm;cz-
ing the jaggery in a coarse cloth. The suga:" is 1111'-
ther purified by boiling with water an alkalm.e solu-
tion, and milk. When this bas been contln.ned till scnn(r.l
no longer rises upon the liquor, the latteris evapo;atfo
and sometimes strained, and afterwards trfmsferrc o
wooden pots orjars, wide at thetop but coming toapoin
at the bottom, where there is a small hole stoprfed up
with the stem of a plaintain leaf. Through t?ns hole
the molasses drain off. The sugar is rendered still purer
and whiter by covering it with the moist Ieavef; of soTno
succulent aquatic plant, the moisture from V.Vhl(‘h drains
slowly through the sugar and carries with it the dark.
coloured molasscs.

°1.Thc sugar mills used by the natives are of a rude

deseviption.  One kind is Jike the common eil mill and
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consista of a tree hollowed out, with
of wood working in it.
bullocks.

a cylindrical piece
This is turned round by

At Bimlipatam, Aska, and Rajahmundry in the Nor.

thern Circars, and at Astragram in Mysore, there are

large sugar factories undvr Earopean maunagement.

Sugar candy.—This is the only kind of refined sugar

made by tho natives in India and Chinn ; and it ia
made of the finest quality by the Chinese, w
it in considerable quantities. For making it'the syrup
is poured into moulds in a more or less refined state,
and is thero allowed to crystalize very slowly upon

strings or twigs. The crystals vary myeh in shape, and
aro hard and transparent.

ho export

From the molasses of sugar tho best rum is made,

This is an ardent spirit largely consamed in t

ho nary,
and is obtained by distillation. [The Hindoos are also

acquainted with this process, and uso for tho purpose
earthen jars.] Thia process depends on the principle
that different degroes of heat are requisite to convert
different liquids into vapour. Thus, in making ram, the
Spirit contained in the molasses is more casily converted
into vapour than the watery part. If, therefore, a mode.
rate heat be applied, sufficient to evaporate the spirit bat
not enough to convert the water rapidly into steam,
and the vapour bo collectod and condensed in a scpa-

rate vessel, tho liquid will be found to be stronger or

to have mopg 8pirit in proportion to the water than that
from which i was obtained.

The condensation is
cffected by the *pplication of
containing the vapour,

cold water to the pie”

6o
i sucar is very nutritious, espe-

. ?]s o a::;clf;::. fo{;:’is :otioed that df!ring th; mal;
King of the negroes in the plantations, and eve
P Sﬂg‘ﬂ‘d cattle which are fed on the green top.s
e, & w fat and strong, though their lal?our is
" rern'se,egx::lch increased. Moist or raw s';ugt.n' 15' cz;l-
" t'lmbe more nourishing than that which is hlg‘ y
Sidered't:d Sugar possesses the power of presefv.mg
c,-y‘stah" (i vegetable substances from fleo‘ompo:;;;ml;
a'n:l“;:‘l c::stang y added to preserves and )(?:hes.ders 1:58
o serving fis eat, &c., 1t ren :
N sf:r Pfefnf;mfuf;t li.lhe preserves to xtet:au;
- l:)i'et,ehea:zgml taste and flavour. Many medicina
::l))zances are preserved by means of sngar.

i costl
Before the discovery of America, Sogar m:;as oc:a s nz‘
1 in England, and used only. on ocasions-
I‘:‘_“"iow g0 cheap as to be within the x-e'acex b
po:'est A considerable quantity of sugar 18 expo

Bimlipitam, Muansoorcottah, and other places.
from

ement in
Jaggery isalso sometimes cxported for refin

England.
—The coffeo plant is a native of Arabis, or, :;
COF":'E.' f Abyssinia, but it has for a long: perf :
boon ::;::a’a:ully cultivated in most tropicacl zo;mtmi::
lI):,}elz:longs to the large order of plant:n’::n(;n d“:fher
the genuinc Peruvain bark, Ips;cu;u. ! ;mau e
1u$ble medicines. The coﬁ"e.c plant is e

. hrub attaining the height of from three ‘

N et st ach branched, and with oval l.mvctq. The
s \:: numerous. and like those of the jasmine, arv

flowers ¢
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consists of a tree hollowed ont, with a cylindrical piece

of wood working in it. This is turned ronnd by
bullocks,

At Bimlipatam, Asks, and Rajahmundry in the Nor-

thern Circars, and at Astragram in Mysore, there are
large sngar factories nnder European management.

Sugar candy.—This is the only kind of refined sugar
made by tho natives in India and China; and it is
made of the finest quality by the Chinese, who export
it in considerable quantitics. For making it'the syrup
is poured into moulds in a more or less refined state,
and is there allowed to crystalizo very slowly upon

strings or twigs. The crystals vary mygh in shape, and
are hard and transparent.

From the molasscs of sugar the best rum is made.
This is an ardent spirit largely consumed in the navy,
and is obtained by distillation. [The Hindoos are also
acquainted with this process, and uso for the purpose
earthen jars.] This process depends on the principle
that different degrees of heat are requisite to convert
different liqnids into vapour. Thus, in making ram, the
spirit contained in the molasses is morc casily converted
into vapour than the watery part. If, therefore, a mode-
rate heat be applied, sufficient to evaporate the spirit but
not enough to convert the water rapidly into steam,
and the vapour be collectod and condensed in o sepa-
rate vessel, tho liquid will be found to be stromger or
to have more spirit in proportion to the water than that
from which it was obtained. The condensation is

cffected by tho application of cold water to the pife
containing the vapour,

Go
As an article of food, sugar is very nutritions, espe-

cially in the cane. Tt is noticed that during the ma-
king of sugar the negroes in the plantations, and even
the horses and cattle which are fed on the green tops
and refuse, grow fat and strong, though their labouris
at that time much increased. oist or raw sugar is con-
sidered to be more nourishing than that which is highly
crystalized. Sugar possesses the power of preserving
animal and vegetable substances from decomposition,
and is congtantly added to preserves and jellies. When
employed for preserving fish, meat, &c., it renders less
salt necessary, and allows the preserves to retain
more of the natural taste and flavour. Many medicinal
substances are preserved by means of sugar.

Bofore the discovery of America, sugar was a costly
luxury in England, and used only on rare otcasions.
It is now so cheap as to be within the reach of the
poorest. A considerable quantity of sugar is exported
from Bimlipatam, Munsoorcottah, and other places.

Jaggery isalso sometimes exported for refinement in
England. *

Corree.—The coffee plant is a native of Arabis, or,as
some think, of Abyssinia, but it has for a long. period
been successfully cultivated in most tropical countries.
1t belongs to the large order of plants which furnish
the genuine Peruvein bark, Ipecacuanha, and other
valuable medicines. The coffec plant is a small ever-
green shrub attaining the height of from three to five
fect, not much branched, and with oval leaves. The
flowers are numerous, and like those of the jasmine, arc
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brilliantly white; they opcn very rapidly, and posscss
a delicious scent. Each flower is succeeded by a
small berry, baving a pale and somewhat glutinous
pulp, encloging two hard oval secds; one side of the
seed is convex, while the other is fat with a little
straight furrow along it. *

The finest coffee is that known as Mochg coffee, which
is grown in the Jabel hills in Arabia, where the cli-
mate is healthy and temperate, and water ‘abundant,
both from rains and from numerous tanks dnd wells.
For the cultivation of coffeo the best suitod locality is
one where the heat of tropical plaius is counteracted
by elevation, where water can always be commanded in

abundance, and especially whero the air is pure and

oloudless. It will be seen from the abovo that many
parts of the hillsin this Presidency aro well adapted for
the enltivation of this plant. A groat part of Ceylon is
also exoellently suited; and within the last fow years
the quality of both Indian and Coylon coffec has so
much improved that each commands a high price in
the Eurdpean market.

Coffce trees are generally raiscd from seeds in nursery
grounds and are afterwards plauted ont at regular dis-
tances according to the nature of the soil.  Where this
is very dry or gravelly, the trecs are rather stunted
and may be planted five feet apart, but in rich soila
where they attain a greater height the plants should
not be so crowded. They hegin bearing berries when
about two years old, and they are in full bearing in
the third year. The berrics are ripo for gathering \;vhen
they present & dark-red appearnnce, and if not tenthered

-
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at that time they will drop from the trees. The Ara-
bian planters do not pluck the fruit but shake the trees
and colleet the ripe berries which drop off, in cloths
placed beneath to receive them. The berries aro then
spread out and exposed to tho sun's rays until per-
fectly dry; the husk is broken.by means of rollers or
heavy stones, and after it is removed the kernel is again
dried, and then packed for exportation.

The method employed in the West Indies differs from

this. Negroes arc set to gather such of the berries as

are sufficiently ripe and put them in a bag slung round
their necks. In curing coffce the berries are sometimes
exposed to the sun’s rays in layers five or six inches
decp on a platform. The palp then ferments and dries
in about three wocks, the husks being afterwards sepa-
rated from the seeds in a mill. Other planters re-
move the pulp from the sceds as soon as the berries
arc gathered. The pulping mill used for the purpose
consists of & fluted roller acting against a board in

_such a manner &s to bruise the pulp but not the seed;

the pulp is then washed away and the sceds driefl.
It is next necessary to remove the membranous skin
which covers the sced. This is effected by means of
heavy rollers, and the seeds are afterwards winnowed
to separate the chaff.

In a raw state the berry is of a pale brownish yellow
and has but little taste or smell, but the application
of heat in the process of roasting produces important
changes. The bean increases considerably in size, it
gives out a powm'ful aromatic smell, and hecomes
bitter and crisp. The roastiag should take place in a
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close iron cylinder which should be turned round over

& moderate fire, the process being discontinned when
the beans have acquired a light chesnut colonr.  Coffes
» should never be kept for any lepgth of time after it
has been roasted, and should never be ground ot pound.
ed until it is reyuired for use. Coffee is o stimnlant
and & preveutive of sleep; if taken at night strong, it
retards sleep for several bours; after dinner it promotes
digestion; und it fits the system to resist the influ-
ences of cold and damp. In warm climates it removes
the languor which oppresses those who are ‘exposed to -
excessive heat. It is not, however, suited to certain
states of the body.

.The caltivation of the coffec plxmt\‘ms spread rapidly
in this Presidency within the last few years, and
beans of very good yaality are produced {rom the fresh
forest land of the Western ghauts. The slopes of the
Neilgherries, the Shevaroy Hills, and parts of Mysore
afford excellent coffee ground. The Shevaroy Hills are
almost entirely occupicd with coffee plantations.

The word coffee i3 derived tfrom the Turkish Laker
The Arabic word is Kaleveh and significs wine, as
substitute for which the decoction wasused ; although
the legality of the practice was long a subject of dis-
pute amongst the Mahomedan doctors.

INDIGO.

This plant, a native ot Hindustan, yields a blue dy

(L

whiclt is prepaved from the leaves and small branched.

&

)

lndign is not now confined 1o its nalive conniry, it
having becn transplanted to Mexico and the Little
Antilles, and afterwards to South Carolina and Loui-
siana. It is also cultivated throughout Arabia, and
several wild species of the plant grow there. Modern
dealers in this useful article of commerce have, there-
fore, 8 much wider ficld of selcction than those of

ancient times, when the rearing of the plant was con-
fined to the Easy Indies.

The indigo plant rises in a single, hard and brittle,
woody stem, abont two feet high, covered with a
grey bark, ash-colonred towards the bottom, green in
the middle, and reddish at the extremitics. The leaves,
in pairs ranged around the stalk, arc oval shaped,
soft to the touch, furrowed above, and of a green
colour on the under side. Clasters of reddish blos-
soms proceed from the extremities of the branches,
to cach of which is attached a small rounded pod,
enclosing cylindrical shaped seeds of a shining brown
colour. Indigo is generally sown inspring, and mois-
ture causcs this plant to shoot np in three or four
days. About two months after planting it is con-
sidered ripe when it begins to flower. It is then éut,
and if the weather be a little rainy is again ent at
the end of every six weeks. In two years it beging
to degencrate.

Great cave is necessary in gathering, to preserve
the valuable jaa which les on the leaves, and
which is liable to be shakéen offf A< sgon as they
are gathered, the plants arc thrown into the stecping

fat nntil it i< about threc parts ‘ull. Wateris then
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poured in npon them, and to prevent the planta from
houying up, a number of rails are laid along the
whole lencth of the vessel, and firmly fixed at the
sides by the weight of beams of wood. The softost
water is preferred, and as much is pourcd as the
plants will imbibe, covering them with asurface of
four or five inches. They arethen left to ferment.
In about twenty-fonr hours the contents of the vat
becomes 80 hot that the hand canndét be held in it
and if the process of fermentation is succeeding, the
mast will bubble up, and from a glistcrihg yellow
will gradually change to green, which again will be
succeoded by a dusky blue colour.

Considerable micety is required in choosing the
precisc moment for drawing off the liquid, as, if it is
drawn too soon, a great part of the pulp will bo lust,
if too late, the whole will be spoiled.

From the stecping vat the lignor is removed  to the
sccond vat, called the beater or mortar, when it is
found to bo impregnated with a very fine and delicate
carth, which is the blue substance. To separate this
substance from tho uscless salt of the plant, the con-
tents of the vatare forcibly stirred and beaten for
abount an hour and a half, after which it looks cardled
or as if full of small grains. A quantity of clear
lime water is thenadmitted, when the colouring particles
gradually subside to the bottom, and leave the water
clear ; the agitation of the water is continued, until,
by degrees, the tint passes from greenish to deep blue.

Should the stirring and beating process be coutinued &

too long, the salt, re-acting on the dregs, would cause

7]

a sccoud fermentation.  This would alter tho dye, spoil
its colour, and produce what is called barnt indigo.

\fter the dye has been left ten or twelve hours to
settle, the clear water is gently drawn off through plag .
holes, fixed for that purpose a few inches from the
bottom of the vat. The blue muddy substance that
remains at the bottom is then drawn off through.a
strainer into a third vessel called the seftler, when it
is again heated to the boiling point, and more
thoroughly cleared and freed from water. It is then
strained through & sieve of horse hair, called the drip-
ping vat, and put into coarse linen bags, eighteen
inches in length and twelve in width, which are hung
up in a shady place, that any superfluous water may
be thoronghly drained off.

The bags are now tied at the mouth, and transferred
to a press, consisting of a box five feet in length,
two and & half in width, and two in depth, with
apertures at one end for the escape of water. After
all these processes, the indigo is a fine, stiff paste,
whicl, being placed upon a plank, is cut with a
brass wire intd squares of two inches each, and dried
in the air on shelves of wicker work. A fine efflores-
cenco soon covers the squares, which is brushed off';
but in somie place the cakes are fermented by plac.
ing them in heaps in a cask, until moisture exudes,
after which they are covered with a white meal, and
finally packed for exportation.

Another method of preparing the indigo is to dry
the croppings in the sun and then to place them in the
steeping vat with six times their bulk of water, where
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they are stirred for two honrs until the floating leaves
sink. The fine green liquor is then drawn off into
the second vat, and beaten as before.

Impure indigo may be detected by dissolving a little
inaglass of water; if pure, it will mix equally
with the water; if not, it will separate from the
water and settle at the bottom. Indigo may be impure
from the following causes. First, from being allowed
to remain too long a time in the stcepigg vat, which
will give it a black, dirty hue; secondly, from too
little beating, in which caso it will have a coarse
grain, and a greenish colour ; thirdly, from too much
beating, which makes it black ; fourthly, from want of
care in cleansing it from the particies of lime used
in the second process, which renders it of a grey
colour, and hard.

There are four sorts of indigo ; blue, purple, violet,
and copper colour. The finest is the blue; bat the
copper or red indigo is that chiefly used in manu.-
factures.

The indigo grown in Guatemala was at one time
considered the best, after which, in impértance, ranked
that of South America, but East Indian indigo is now
preferred to all other.

Oue of the most valuable propertics of indigo is
the great facility with which it imparts its colour,
becomes solnble so as to allow of its being nsed for
dyeing purposes, and then, by exposure to the air,
re-assumes its blue tint and again becomes insoluble.

.uwis chapter may be closed by a short extract de-

-
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tailing the manner i which the American Guatcmala
Indigo is procured.

“Tu these beautiful countries, where every cstate 1s
from fifteen to twenty leagues in cxtent, a part of
this large space is annually devoted to the culture
of indigo. For this purposé, it is sufficient to burn
the shrubs which cover the ground, and carelessly to
pass the plongh once over it. This is done in
the month of, March, a scason when it very seldom
rains in these delightfal climates. A man on horse-
back the.n gcatters the seeds of the plants, in the
same manner as corn is sown in Eunrope, after which
nono pays any attention to this valuable production,
till the time of gathering it. From this careless method
of cultivation great quantities of indigo are choked by
weeds,so thatthe Spaniards gather less indigofrom three
or four leagues, than oflers do from a few acres of
ground carefally managed ; and this indign, though
superior to any other, is not so perfeet as it might be.”

LAC.

LU

L‘aé‘;s a resinous substance produced on the branches
of the Indian fig aud dhak trces by the puncturing
of 8 little animal called the gum-lac animal. The

use of the substance is to cover and protect the

young.

The animal is a native of the East Indies, and is
found in the greatest abundance en the mountains

. *
Jying on both sides of the Gangzes. 3t 1 also found
. 4
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on the havks of the Gadavery. chicfly on the north-
ern side. The gradual accumulation of the viscid
substance ‘forms complete cells, in each of which is
placed an egg.  About the middle of March the eells
are completely formed, and the insect, after laying
her cggs, becomes, in appearance, an oval, smooth
bag, withont life, and foll of a beantiful red liquid.
In October and November, about twenty or thirty
oval cggs, or rather young grobs, aie to be found
within the red fluid. The young insectd feed on the
lignid, and thns acquire a beantiful red eolour, so
that the branck which bears them appears to be
covered with red powder. If not gathered in this
state, the young grubs pierce througb the viscid cclls
which enclose them, and fiy away. The prodace
from the trec of the Khosum is said to be superior
in quality to that from any other tree, both as regards
colonring matter and the gdm in which the animal

fics imbedded. The cells when gathered take the uame

The more thickly the branches arc
This

of' stick-lac.
cncrusted, the better is the quality of the lac.
lac, when separated from the stick, reduced to a
powder,and formed into cakes,is called seed-lne. Lump-
Iac is the seed-lac freed from impuritics by melting over
n gentle fire; and finudly, shell-lae is the sced-lac
further purificd and formed into thin Inyers or cikes,

by beiug passed over a smooth surface of wood.

Lac is used for varivus purposes. It yields a scavlet
dye, the coloor of which is less brilliant, bt more
durable thau that afforded by cochineal., It is the

princips ingredient in scaling wax and varuish, aud

-
"

» is ased also in tho process of japanning. For these
purposcs it is exported to Earope.

Lac is much vsed by the Hindus for dyeing and
varnishing purposes. The dye they obtain by pouring
warm water on stick-lae, from which a colouring matter
is obtaiped, which they form into cakes and call
lac-dye, lac-lake, or cake-lake. A mixture of lac, alum,
and tamarind water is the native dye for silk or cotton

cloth of a crimsou colour.  The Indian lapidaries use

gum-lac {for the purpose of retaining the hard pow-
ders uscd in cutting and polishing stones.

Even after the extraction of the dye, the gum is
not sufficiently pure to be used as varnish, the dark
brown hue which it still retains being a drawback to
its use. Of late, howcver, processes have been dis-
covered by which the varnish may be rendered suffi-
ciently purc and as fit for use in the arts as that

prepared from any other substance.
The hest quality of lac is that procured in Siam;

that of Assam ranks next. The stick-lac of Bengal

is inferior to these, being scanty in its resinouns coat-

ing.

SAFFLOWER.

Satfoweris an annual plant growing in India, Egypt,
America, and the warmer part of Europe, It is pro-
duced in some parts of the Concan, and is cxte:)si;rcly
prown about Bangaloreand in Guzerat.  Thatobtained

from Bengal is considered supericr to al! the other



Indian varietics.  There are fwo speeies of this plant,
one having small leaves and an orange flower, the

other with larger leaves and a yellaw flower.

The flowers arc the only parts used in dycing, They
yield two sorts of colouring matter: the first, yellow
and of little valuc; the second, a pink of great deli-
cacy and beauty, but which recommends itsclf more for
1ts beanty than ity durability. Tho yellow colouring
matter is soluble in water, the pink is resicous in its
nature, and is best dissolved by the fixed alkalies.

When the flowers are gathered they are placed in a
bag and trodden nnder water to get rid of the yellow
colour. They are then placed in a ‘rough with a
proportion of soda or other alkali, allowed to soak
for some time, and then transferred to a second
trough with a perforated bottom, but lined with finely
woven cloth. This tronch is placed above another
unperforated trough, and water being poured into the
npper one, a large portion of tho colouring matter is
disengaged by the alkali and passes into the empty
trough below. If lemon juice be added to the dye
stufl" in the troughs, the colour is rajsed to a bright
cherry red.

In Madras, saffower is used for wiving silk and

cotton different tints of red, orange, rose, and flesh

colour, according as it is combined with alum, potash,
tartaric aeid, or sulphuric acid.

The mode of dycing yarn red on the coast of Coro-

mandel is as followg ]

1€ Yarn reguires to be washed
and untwisted fi

rst, so that the textare may he as loose
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as possible, and that the dyeing i.ngredients may e:(xlsnl:i
penetrate every part. After bcmg.thu.s prepared, ‘t
must be submitted to & process which wxl! cnable ld
to retain the desired colour. Th.e mor(l.unt lf‘ pml:pm-tgl

with a ley of ashes and water m1xedv .thhh _gmii y ::“,
& sonpy fluid, and sheep's dm}g. With t 1's . y |

is treated until thoroughly impregnated with the ml;n-‘
dant. Tho next step is to impart the colour. ox
this i)urpose it is soaked and stceped for several da');
in infusions of Casah leaves, Chey root,‘ &ec., after wh{lc 1
it is boiled in the same kind of liquor and then

washed, beaten, and dried in the

The sheep’s dung and gingely oil appear to be the
essential part ‘of the mordant. The dung no doubdt
communicates some animal matter to the yars, an
the ashes act in a peculiar manner on the oil.

Safflower is a very costly dye, and is.used in the

aration c;f a very delicate and beautiful rouge, a

D o oive brilliancy 1o the complexion. The
]

»r used t : '
powdu B3 ad of this dye in thewr

Mussulmans are purticular]y fo
holiday cloths and turbans.
»

OILS.

IstRovrerion.—Oil is an inflammable substance, ob-
: N nn
¢ mmals. re
tained from vegetables and the fat of animals llTu
are two classes of oils; the fat, unctuous, or fixed oils ;

and the essential or volatile.

Tho animal oils or fauts may be obtamed by boil-

. . o
t ; eXDEFCSSI wertain arimal substances.  Fats
ing, or by expressing certai i h
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and oils a ;
X e either colourless or of & yellow colour, and
1

they may be .
® obtained coers
animalg. from vegutables

as well a3 from
The f .
¢ fixed oils of vegetables are obtained from their

secds
) , and hav? been probably placedin them for the
burpose of assisting germination

Vegot : .
nd s f:] :‘;l: onl(s) are obtained by expression, distillation,
leaves, fruit + Oils by expression arc ob‘ained from the

s S, barks, and sceds of plant. Tho follow-

ing ig the method ini i
oy of obtaining oil by exprossion from

The
nasod ;eeids aro first taken to the crashing mill, and
wen 1ron rollers for the puipose of crack-

ing the shells. After the sceds aro crushed, they arc

coll i
ected in o heap and then removed to two revolving

;i:t;e::':;lli‘Stf".‘eS,bct\Veenwhicht}my undergo asecond
sufficient] br::?mg.m.ld compression. When the seed is
These aroy Iac“:le(-i s colfecwd into bags made of Lair.
the ofl in l:x cd in what is called a wax pross, whero
sor to thatp“cised. The oil thus obtained is supe-
sceds are remf\{"o ll;'y the after-processes.  When the
of flat cakes ; : ron: #he press, they are in the form
e mon S 1\; 'nch are broken and reduced to a
suh.P‘ . usg powder g heated, and on bej ‘

jected to a second compression in h n being

oil of the second quality. atr bags, gives

Ihc us ;

i . . su of heat, howev
n prepar, . < 10Wwe
prepa g atls for mternal us , * vever,

N ht. t.() l)(\ 1
Y . [av
as lt 18 ﬂpt to olve then‘ : \ll reea Oldell,

le rancidness,

The pound
ed seed or a1
meal 18 mad
: e to underg
KO 1

third compressi ]
pression, when g small quantity of inferi
: inferior

R

some instances, even a fourth

oil is produced ; and in
The cakes are afterwards

compression i8 resorted to.
s0ld as food for cattle, and for manuring purposes,

Oils obtained by expression should be permitted to
clear themselves of dregs, by standing in a cool place

for somo time.

The essential oils are the odorous principles of herbs
and flowers, and are obtained by distillation with an
alembic ana refrigerator. The alembicis a vessel used
for distilling, the refrigerator is placed near the top of
the alembic, for the purpose of cooling the condeusing
vapours. Water must be added to the materials to
provent them from burning, and they are macerated
a littlo time in 'that water before distillation. The
oil separates from the water, and ‘sinks to the bottom
or riges to the top, according as the oil undergoing
the process is heavier or lighter than water. Somo

of these ossenfiil oils can be produced in very small
ceedingly evanescent ; on this

and it is & common prac-
ils, or alcohol.

quantities only, and are ex
account they are very dear,
tice to adulterate them with cheaper ©
The usual process for obtaining these very evanescent
oils is to spread the fresh plant upon layers of cotton,
sonked with an inodorous fixed oil.” This gradually
absorbs the perfame of the flower, and, when saturated
with it, the cotton is steeped in alcohol. which ab-
stracts the essentinl {rom the fixed oil, and a {ragrant
essence is thus obtaincd. The last-mentioned oils are

caid to be produced by infusion.

There is a certain class of drying oils, sach as lin-

seed oil, nut oil, and poppy seed 0], need by artists
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- who paintin il colours. Some oils are also used for the
vari 'DOS '
Tlous purposes of perfumery, and arc valaed as

retaining the odonr of the {
plant from which the ;
been distilled. 7 e

' The principal vegetable oils of commerce are castor
(Tl]’ oil of cinnamon, c¢loves, and nutwmegs, mace oil
h.nseed oil, hemp-sced oil, almond oil, palm oil’ cocoanuf:
oil, ground-nut oil, olive al, &c. ,

a

OL1vE O1L.—Of these, olive oil is the one in greates!
demand throughout the world. Its cousumi)tioir:s in‘l:
mense, a8 it is an ingredient in the composition of
balf;ams, ()‘1utm<.3nts, and plaisters. It is used also as an
:‘.rtxcl'e of‘ tood,.m .thu manufactuore of svool, and in the
ine arts. .Asm is tho bhome of the olive, but it ig
now exclusively cultivated in the warm countrics in th
Sf)uth of Europe, on the African coast, and moro p; ;
txcul.arly inItaly and Sicily. The oliye oil knowrl:“.
G&l.llpoil oil, is 8o called from the pln‘ of its ex ':’
ta.txont a ‘seaport town in the kingdom of Naples 'I}‘);:ls.
ku‘xd 18 1 the greatest demand, the best ki.n.d fi
being known and used as salad oil. o

The olive tree begins to hear when it is two ye
old; but it does mot attain maturity till three or)f‘am-
years later. As these trees continue to bear t'ruit(f)'::'
:::;;ywyet:s’ und even after the trunk bas become quite
' » they arc a source of great wealth to the culti-
vator. A celebrated olive treo at Pescio was said to

be 70(
e 700 years old ; but generally they are not considered -

capable of bearing frait after century’s growt)
yth,

) s case of ;
n the case of the olive, the best oil is not ob-

w1

tained from the seod, but from the pulpy part of the
®mit. Theolives aro gathercd about the months of

. November or December. The guality of the olive de-

pends on the nature of the soil in which the trce grows.

Olives arc also eaten : they have a bitter, acid  taste,
and the art of preparing them consists in removing their
acidity, while retaining their greenness, and in impreg-
nating them witl. a brine of aromatic sea salt which
gives them an agrecable taste. Wikn olives are perfectly
ripe they arc caten with salt, pepper, and oil; but
the number consumed in this way is trifling when com-
pared with that used in the manufacture of oil.

The olivo branch is the well known emblem of peace,
and in connexion with this it is worthy of notice that the
olive seems to havo followcd the progress of civilization
from the lands of the East to the sunny shores of Greece

and Italy. [

OILS IN EXTENSIVE USE IN INDIA.

Cocoa-xtT O1L, Lamr Oir, Rare SgED O1.—The
oil obtained from the cocoa-nut is in general use in
India for lighting purposes. It is obtained from the
kernel or pulp of the cocoa-nut either by expression or
decoction. But as this oil is used in large quantities,
the former method is the one generally resorted to.
Tho husk of the nut is broken by a blow froma large
crooked knife, which exposes the kernel.  The kernel

* is ground in a mill worked by bullocks, but in Colombo
~team-power is used for the purposc. The watery part
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of the kernel 15 got vid of by exposure to the sun for

few days, after which the oil becomes in some degrco.

rancid,

The process of obtaining the vil by decoction s
thus explained : —

“ The fresh kernel is fioely rasped. The rasp-
ings arc then washed with water. which becomes
milky, and, by dedpotion, yiclds a limpid oil. It
the preparation bo oxposed for a night it soparates
spontancously into an oily and watery portion, and
the oily portion is purified by a vory short boiling.
To scparate the oil, the operator, who is generally a
female, lays the palm of her left hand flat upon the
surface of tho fluid, and a portion of oil adheres to

the hand, which is brushed off into a vessel by tho .

right hand. The oil made in this manner is nearly
a8 colourless as water, and when newlyeprepared has no
offensivo odour, thongh it acquircs it on being exposed
to tho air for a few days.”

Cocoa-nut oil is used by the natives of India in a
preparation of ointments and plaisters, and for anoint-
ing their bodies, and when mixed with resin it forms

a substance used for protecting the corks of beer and

wine bottles from the ravages of the white ants.

In England (and other countrics of Enrope,) the uso

of candlos and the cxtensive introduction of gas has,
mado the inhabitantsncarly independent of thelamp oils. «

A candle may he deseribed as a bundle of twisted
cotton fibyes, called the wick, thickly coated with tallow

)

i
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or some preparation of it. Palm oilis exteusively used
with tallow in the mannfacture of candles.

Gas is an inflammable air, which, upon, combustion,
affords light and heat, and is found in many parts of
the world issuing from the earth. In China, the gas
issuing from these natural jets is vsed in the salt
works for evaporating the salt, and also for lighting
houses and streats.

The gas uscd for lighting purposes in England is
gonerally obtained from coal by the application of heat,
which drives the gas into large vessels composed
of sheet iron, named gasometers. From the gasometer,
the gas is distributed through the town in pipes laid
under the strects ; and introduced into the houses and
public buildings by smaller pipes attached to- the
main conduits,

GingeLy OiL.—The oil known as gingely oil is ex-
pressed from the sceds of the plant of that name, and
is one of the most valuable of Indian vegetable oils.
It has the valuable property of keeping for many years
without becoming rancid either in smell, or taste, and
it becomes so mild as to be used in tho place of
salad oil. Tho plant producing the oil is an annual one,
and is in hoight between two and three fect. The
following modo of preparation is given in the Jury
Reports of the Madras Exbibition :—

« The method sometimes adopted is that of throw-
ing tho fresh sceds, without any cleansing process, into
the common mill, and expressing in the usual way.
The oil thus beecomes mixed with a large portion ol
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the colouring matter of the epidermis of the seed, and
is neither so pleasant to the eye nor so agrecable to
the taste as that obtained by first repeatedly washing
the sceds in cold water or by boiling them for a
short time, until the whole of the reddish brown
coiouring matter is removed and the seeds become per-
fectly white. They are then dried in the sun, and
the oil 18 expressed in the usual manner.”

Thereare two varicties of secds known in commerce,
one white and the other black, the latter being regard-
ed as of the finer quality from the fact of its yiclding
the largest percentage of oil. This sort is sown in
May. The white gingely is sown in June, and produces
a red seed.  The plant resembles the first sort, with
the difference that it is a little larger, with a longer
leaf, and the flower appears a shade or two different
i colour.

From theabsence of smell, this oil might be made
the medinm for extracting the perfume of the jasmine,
the camomile, and the yellow rose. The sceds are
roasted and ground into m'ca], aud so caten by the
Hindus. The oil is externally usedin rheumatism
and in the process of dyeing silk a pale orange colour.”

Castor Oi1.—This oilis extracted by boiling or by
crushing in a press the eeed of the Palma Christi,
an annual plant, growing in tropical countries, and
cultivated also in the south of Europe. It variesin
size according to the temperature of the climate in
which it grows, attaining in Indinthe beight of & pretty
large tree. The eil which the seeds yicld is very nau-

v
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seous, and is much used as an active medicine..’I.‘he
castor oil plant is produced in considerable quantxfn‘es,
in Mysore, and oil is manufactured in large quantities
at Amboor, a town on the Palar river west of Madras,
situnted on the Madras Railway. Formerly the oil in-
tended for medicinal purposes-was drawn ont by heat,
but cold-drawn castor oil is now generally preferred
and recommended. Cold-drawn oil is extracted from the
seeds by means of a hand-press.

Pary Oin.—This oil is made from the fruit or nut.s
of the oil palm hy boiling them in water, when the oily
particles rise o the surfiace and are skimmed oft and
strained for use.

This {ree grows in most parts of Asia, Africa, and
Aoerici. The oil is used by the natives as an mgrf-——
dient in their food, and is suid to be very efficacious i

the cure of strains and rheumatic atlments,

[t forms an naportunt cement in o candle-makiur,
wud for this purpose is impuch mto }‘m‘u.pe tx'oz.u tlfc
west coast of Afrien. This trude, which 1s ‘pruhta}n:'
alile to Afvica and Great Britain, has alsoa favourable
effect in cliecking the slave trade, the sex'vxces‘oftlu-
natives beiny required at Lowe in the manutactur,
of the otl.

LixstEp O1L is obtained by expression from linsed.
or the seed of lax. It possesses most of the quali-
ties of nut oil, being clean and colourless, and on this
aceount it is extensively used by painters in their art,

when they wish to preserve the clearness of their



84

the colouring matter of the epidermis of the soed, and
is neither so pleasant to the eye nor 5o agreeable to
the taste as that obtained by first repeatedly washing
the seeds in cold water or by boiling them for a
short time, until the whole of the reddish brown
colouring matter is removed and the secds become per-
feetly white. They are then dried in the sun, and
the oil 18 expressed in the usual manner.”

Thereare two varicties of seeds known in"'commerece,
one white and the other black, the latter being regard-
cd as of the finer quality from the fact of its yielding
the largest percentage of oil. This sort is sown in
May. The white gingely is sown in June, and produces
a red seced. The plant resembles the first sort, with
the difference that it is a littlo larger, with a longer

leaf, and the flower appears a shade or two different
iu colour.

From theabsence of smell, this oil might be made
the medinm for extracting the perfume of the jasmine,
the camomile, and the ycllow rose. The sceds are
roasted and ground into meal, and so caten by the
Hindns. The oil is externally used in rheumatism ;
and in the process of dyeing silk a pale orange colour.”

Castor Oin.—This oilis extracted by boiling or by
crushing in a press the eced of the Palma Christi,
an annnal plant, growing in tropical countries, and
cullivated also in the south of Europe. It variesin .
size according to the temperature of the climate in
which it grows, attaining in India the height of a pretty
large trec. The oil which the sceds yicld is very nan- ¢

" qecount it is extensively used by pa’
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seous, and is much used as an active medicine. The
castor oil plant is produced in considerable quantities,
in Mysore, and oil is manufactured in large quantities
at Amboor, a town on the Palar river west of Madras,
situated on the Madras Railway. Formerly the oil in-
tended for medicinal purposes-was drawn out by beat,
but cold-drawn castor oil is now generally preferred
and recommended. Cold-drawn oil is extracted from the
sceds by means of a hand-press.

Paryt Oin.—This oil is made from the fruit or nuts
of the oil palm by boiling them in water, when the oily
particles rise to the surfuce and are skimmed off and
strained for use.

This tree grows in most parts of Asia, Africa, and
America. The oil is used by the natives as an ingre-
dient in their food, and is said to be very efficacious iu
the cure of strains and rheumatic ailments.

[t forms an itaportant clewent o candle-making,
aud for this purpuse is imported into Europe from the
wost coast of Africa.  This trade, which is profitable
alike to Africa and Great Britain, has also a favourable
effect in checking the slave trade, the services of the
natives being required at Lowe in the mauuafactur.
of the oil.

Lixseep O1L is obtained by expression from linse.d,
or the seed of flux. It possesses most of the quali-
ties of nut oil, being clean and colourless, and on this
in their art,
when they wish to preserve the clearness eof their
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colors.  When drawn withont the assistance of fire
it 1s much estecemed in medicine.

The o'l obtained by the application of heat s of «
deeper yellow, and is disagreeable in its odour.
"The linsced oil made in India has not the full drying
properties of that made in Europe. This is caused by
the Indian sceds being sown along with mustard seed,
the effect of which is a detericration in the quality

ofthe ol

oo O1L5.—This class of oils is obtained for the
vwst part from tlhe Burnwese Coust awd the Straits
TLey arc procured by tupping certain trees. A large
noteh is ent e the trank of the trec near the eroand.
and upon Leat being applie U to the meision, the Ligeid
Legins tevozeout, Tieseoilzare chictly used v nomatu-
vid varnish, cither adore. o i combination with colours
They ave also wsed ws a substitute for tar in painting
the seams of ships, and for preserving timber from th.
wtineks of the white ants.  Large quantities of thiy
w.rod-vil are exported from Moulmein to Europe, where
from its medicinal properties it has hecome a new drog
m rade. These oils are much aged in India iy
priating sLips and Louses,

PALMYRA TREE.

There i3 no natural object which sooner arrestg the
nitention of the Western traveller in Eastern land.
‘han this tree. He has read of it®in the poetry of
bis childhood, apd ¢ the feathery pulm tree,” with it
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lofty crest mingles in the dreams of the youth, longing
for the light of some fairer land than his own. Naor
are these trees less remarkable for the mauy useful pur-
poses they serve than for their beauty.

The principal species of palms are the Date Palm in
Arabia and Africa, the Qi1 Palm in the west of Africa,
the Cucoa-nut Palm in India and its islands, together
with the Betel nut palmyra and Taliput palms; while
the Sago, tie Ejoo, and the Betel-nut palms flourish in
the moist warm climate of the Malayan Peninsula and

the Indian Archipelago.

Although the palin tree is the child of the tropics,
a few species extend to higher latitndes, the dwarf
palm, s native of the north of Africa, being found
growing in the south of Europe. The date palm, too,
is found growing there in some favoured spots,‘bﬂt
it attains its highest perfection in the hot and dry
soils of Africa and Arabia. It furnishes a pleasant
food for the inhabitants of those comntires, and is
an important article of commerce. The date palm is
tke palm tres of Scriptw.e, and though it grows
well in Indie its fruit is not cdible, but & tree
which resembles it mueh, called Khujjoor, is found in
every part of the country, in Madras, Mysore, the
North West Provinces, Bengal, and the Punjab. The

juice of this tree is distilled and yields arrack.

It is remarkable that this tree is often to he foand
apparently growing cut of the centre of the bL:njan

trec. This has been well explained by Dr. Roxburgh :—

¢ The seed of the banian tree having been eaten hy
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hirds, is by them frequently deposited in the moist
upper parts of the leaves and spathes of the Palmyra
tree, where it germinates and soon sends down its
descending roots or shoots, which entirely encircle the
palm in course of time; till, at last, all that is seen
of the palm are bunches of leaves at the top of the
trunk of the banian tree, out of which the palm appears
to be growing, though this latter is actually older, with
its roots fixed in the ground.”

Palmyra is the name applied by Luropeans to the
far of India. 1t is found in all'parts of India, occasion-
ally as far north as the thirtieth parallel of latitnde.
This tree is stated to be the largest palm on the Madras
coast, and it seems to thrive equally well in all soils
and situations.

+ COCOA-NUT TREE.

The Cocoa-nut tree is a species of the Palm. Its
trunk resembles a slender column, and rises to a height
of from thirty to sixty feet: it is crowned at the
summit with a dozen or fourteen straight and taper-
ing leaves, about fourteen feet long and three iu
breadth ; amidst thesc hangs the fruit.

The trunk gencrally inclines to one side, and this
inclination is probably caused by the weight of the
nuts the tree sustains when young. The cocoa-nut tree

is of the shape of an Apothecary’s pestle, being of an

equal thickness at the top and bottom, but tapering
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from both ends towards the middle. Its colour i a
pale brown throughout, and its trunk is somewhat:
smooth, Tho nats hang at the top of the trunk
in clusters of from five to fifteen in a bunch, and in
cood soils a tree may produce from cight to twelve
bunches, thus yiclding from eighty to a hundred nuts
annually. The flowers proceed from within a larga
pointed spathe which opens on the under-side. Sur-
rounding the base of cach leafstalk is a substanca
resembling eoarse cloth, which falls off before the leafis
fully grown. In wet scasons the tree blossoms every five
or six weeks, so that there are generally fresh flowers
and ripe nuts on the tree at the same ti;nc.

This tree is subposed to be a native of the Maldives
and some desert islands of the East Indies; bat it is
found in all parts of the tropics, and especially in
the neighbourhood of the sea growing within reach of
salt water and establishing itselt upou rcefs and sand
banks as soon as they emerge from the ocean.

The external rind of the cocoa-nut, which is
smooth and approaching a triangular form, issacceed-
ed by « fibrous shell of considerable thickness having
three holes at the bas.e, cach closed by a black meni-
brane. These holes or sears arc intended as a passage
through the shell of the nut for the germinating
embryo, which otherwise wonld be unable to force 1
passage through the hard shell, but as only one embryo
arrives at perfection, it happens that only one scar has
to fulfil its destined purpose. That one is known by its

" being easily pierced; the othersare hard like the rest of

the shell. The inside of this shell islined with a
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cernel or pulp about half an inch in thickness, as white
46 rnow, and containing a cool, refreshing liquor.
wmuch used by the natives. From this kernel the ol

is extracted.

Uses.—The great vaviety of uses to which the cocon-
uut tree is applicable, and of commcreial value of
some of its produets, re Jer it pecubarly interesting
in an industrial point of view. It aff.eds the Hindus
food, clothing, and means of shelter. The kernel of the
nut  supplics an  agreeable and nutritious kind of
yod. The young leavesare occasionally used as vege-
tables, and the roots are sometimes used by the
natives as a substitute for the arcca nut.  The woody
Jliells are used in the mapufacture of cups, ladles,
and other domestic utensils, and, when tipped with
ailver and earved on the ouistde, form ornamental
drinking cups, sugar cans, and bashts. Cocoanut oil
is one of the best known products of this palm, and
is extensively used in Kurope in the manufacture of
candles. In the east it i3 cmployed as lamp oil,
and when mixed witharomatic oil-. suchas sandal-wood
and jasmine, it is employed for anointing the body.

By soaking the jibre of L palm in water, it
beeomes soft, and can be ma..efactured into eaileluth
and twisted into a cordare named cois, whicl sor
passes in durability the$ made from hewp, being
i-iable, smooth, stronv, and elastic, and not linble to
rot from sea water. Coir is auch used in India,

"nstead of hair, for 1aatiresses, cushions, and pillows.
jcate
It 2lsn praduces a downy fibre of a more deli

. . . . . -ounds-
patire, which is used to stop Dicading from WO

-
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The leaves may be formed into baskets, broome, nets.”
mats, sacks ; and, when plaited together. they form an
cxcellent thateh for houses, and a shelter for young
plants from the scorching rays of thesun. Sometimes
buckets are made of the leaves so closely woven that
they serve to draw water frone decp wells. The hard
woody trunk of the tree is emplored in tlie manu-
facture of drurrls, boats, posts and rafters for houses,
and the cenpre rib of the leaf is uscd as an oar.

The young leaves of palm trees have a yellow colour
and a fine smooth texture like satin. This latter pro-
perty mukes them a snbstitute for writing paper, the
writinginstrumentused being an iron pencil. Tn writing.
the leaf is hicld flat in the lefe hand. Instead of moving
the hand from left to right, the pative, when writing in
this way, moves the leaf from right to left, by a motion
of the thumb, and the letters are rapidly formed ax
the leaf passes nnder the point of the pencil.

When the cocoa-nut tree is burned. there remains
o large quantity of potash which is used as a substi-
{ate for soap.

1f the buds of the flowers be cat ofT before they are
perfectly unfolded, a white juice begins to flow from the
wound. This juice is collected in an earthen vessel, and
fermenting on exposure to the air, becomes spirituous.
and forms the intoxicating liquor cailed woddy.  When
this liquor is distilled it yields a spirit called aryarl,
which isabout the same strength as brandy. Toddy juice
makes good vinegar when it is allowed to turn sour:
and when boiled with gnicklime it yields a kind of
sugarcalled jaggery. IntheMalaylanguage, this jaggery
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is called ‘

b o goola, or gonsa. The Sanserit word go0r
mgnilies sweet, the superlati :
'S supposed by some to b
sugar.,

ve of this word seo gam

: the origin of the wornl

When this j :
this jaggery is mixed with lime, the composi-

tion :

“Ddui:n;:af(:;;rful cehent, which resists moisture,

t‘esemblin"whi; r heat hn'd will take a fine polish.

and i n:;m} "mf\r‘blo. Thiscement iggalled chanam,
! used in Madras and othdr parts of

Iﬂdiﬂ f

or COV(‘rinﬂ th Q 3, &n
=4 ¢ tops ()f ouses 1

. 1 N p h uses, ﬂDOL y ¢

1hc[‘;z::nme Cocon is snpp()scd to be a contraction of
' uguese word meoco,amonkey,and tohave been
given from the resemblance hetwen the end of the
shell where the three black spots are found, and the
fuce of the monkey.

mf::c::-;::f.:]::(t taken to E”mP? nat so much {or their

SN nthcvn)us: on hoardship in closely wedging

ot T ﬁ‘l.nc ages to prevent them from rollin.:
cight, therefore, costs nothing.

(J”I[’.R I ALMS _‘Ih(lc 18 Al)ot} o RchlCS of ]i.lhﬂ
l\n . \[ ']‘v ‘ « ‘ .' ) .. ‘
own in Ma 'll)(lr as 1' vtuny H 1 > 1 ‘111 s

y ll)] il)lll(lh, ‘l“d 11 t.hL L4 b

country as Jeromjoo,

Nu’iﬁ:‘ :]t:lh:es cultiv'ate the palm for the sake of the
pﬂ;\ is o unl"ddy which are produced from it. The
- gm:l 1:;0 ‘the best sago, and is made into bread
s the fA\;our'tm stated that the trunk of this palm
e about o ite food of elephants. The fruit, which

¢ 8iz¢ of a plum, has a thin yellow rind
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very bitter to the taste, and producing a burning
sensation on the tongue.

The Ejoo palm is celebrated as being of all vegeta-
Dles the least Liable to decay. On this account it is
of great value to the natives of the country where
it is indigenous. It is equally elastic with coir, more
serviceable; and it floats on the surface of the water.
The fibres are universally employed in the manufacture
of cables, rigging for vessels, and cordage. These fibres
possess remarkable tenacity and durability, and do not
guffer from being exposed to wet.

Some of the opher palms are the Betel nut or Areca
palm and the Taiiput palm. Of the leaves of the latter
the natives make hatsand umbrellas. Theareca palm
is to be found in all parts of India, and is in appearance
perhaps the most graceful of the Indian palms. Tt
yields the betel nut, which, when mixed with chonam,
is chewed with the leaf of the betel pepper. In Travan-
core the trunk is used for spear handles. This tree
produces fruit when it is five years old, and will con-
tinue to bear for twenty-five years.

TEAK WOOD.

Peak wood or Tick wood is the produce of a tree grow-
ing both in this country and in Further India.

* n India, itis found on the banks of the Godavery

awove Rajalmundry, on the bauks of the Taptee, and
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in Malubar, Mysore, Concan, and Bundleknnd., This

tree is ‘
'ce is the most esteemed of the Indian forest tree-
for strength aud durability.,

rl‘he fcak is a large tree growing straight and
lofty, with an ash-coloured and scaly b;ll'k. 'l‘hz flowers
are numerous, small aad white, and flourish in Jnml-
nud Auguast. On the Coromandel Coast, the tree ﬂow;

ers in JllllO ﬂlld J ) t
ul v, and th(} seed 1 1 . 1
. ) CU3 ripen an Sente v
and (JC‘tObCT. l. el t l)lb r

I; In Bundlekund, it is a very moderately sized tree.
f‘ouii;)‘t? :)urt by) .thc side of rivers, and is generally
o ) ,o seattered among other trees, but growing
n‘\ ctached clumps. The teak treeeduring the fiN?
cight o.x- ten years, shoots up very rapidly to the hei 'I.lt
of tweive or fifteen feet, after which its vrowtlfi-"
ancomuicnly slow,  Teak grown on the r‘g\ountﬂiﬂﬂ
takes Zl: Jonger tine to come fo maturity than that
:,r:l‘ow.n sthe low grounds; but it is considered supe-
I‘Aor n strength and durability.  The Malabar teak is
reckoned the best, o
R
This 5 the only Indian wood which can be advan-
mr_;.ouusly eriployed in the building ol ships; for the
indi zeuous wood of this country, wi:h t! :

e ‘ Jyexception, 18
=earecly fitted for the Indian seas [ ’

) ) Jeing an expen-
sive timber, 16 caunot easily be used t?n- (‘:tl;r‘l):'y
})t“'f‘pf)se"m any other countries than those to which
;v;s('l".'llgonous, but the importance to India of ruch
S0 :.a ):h'“'." U;’y year increasing, and will continue to do
for Othe; ;:u;""d . for timber on Iudian Ruilways and

gmeering  purposes jucrenses. The teuk

nosszsses the neces .
becessary propertics fo.- these uses, as the

.
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wood is light and easily worked, and is strong ond

durable, though porous, and requires little seasonin:
It is not liable to decay from exposure to the weather,
and is able to withstand the ravages of insects, to which
wood of all kinds is so much exposed ina tropical

clisate. -

Teak wood is employed in the construction of vessels
both at Madras”and Bombay. The tree must be of
the age of sixty or eighty vecars before it has attained
sufficient maturity to be used in ship-building.  After
the straightest picces have been selected by the ship-
builder, the crovked pieces, called shin logs, are usc!
for many uscful purposes. A valuable quality of teal:
is that it is not apt to shrink: and it is the best wood
for house-building, as from its oily nature it resists the

nttacks of the white ants.

The following isa description of the method of pro-

paring the timber:—

¢ On the opening of the scason. tl.e tree is sawed
through above the roote, and left in thot state for «
time to absorh the sap, then felled to the ground and
trimmed into shape; here it is scraclimes left oue ©:
two sensons, oiherwise it is at cnce dragged by el
phants to the banks of rivers aud fiually floated down
to tbe sea by the first freshes. Tu Malabar, the tic:ter
merchants who purchasc the trees bave them ‘Yelled and
conveyed to the adjacent streams, down which
they are taken to the market on the ccast, where an
inland duty of five per cent. is levied. From the depot

the Bombay or foreign rerclant exports it, at as
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mfl()ll‘]mous profit to the coast dealers. The value
01 t CO'.\'ports of teak wood from the Madras Presi-
dency in four years ending in 1856, amounted to

Rupees 8,435,842 chiefly to Bombay, the Arabian Gulf,
and Scinde.”

'1"}10 largest qumltitics'of teak are obtained from Pegu.
This probably urises from the facility which the river
tr"ansit affords for bringing the wood #3 the sea coast.
Fhe principal depdt for Godavery teak s Corings,
where many vessels are built. A great quantity i
brought from Nagpore to Masulipatam.

From the leaves of the teak a purple color can he
extracted, which is used as a dye for ssilk and cotton
cloths; the tender leaves ure caten; also a syrup is
made from them,  Certaig preparations of the younyg
leaves and flowers are said to he efficacious as medicine
and ointment in dropsy anld some other discases
’l'L:ak produces n goud oil, which is sometimes el
with paint instead of linsced oil it also makes @ cr
cellent varuish for paint or wood.

TAMARIND TRLL.

Tamarinds are the fruit of the Indian date tree.
called in Tamil * Puli maram.’ The tamarind tree i

< native of both Indies, of Amecrica, Arabin, anl
Egypt. It is a lofty tree with sprending crooked
brﬁ.nches' and graceful foliage of a light colour: its
blossom 1s yellow veined with red.  The fruit is a poid

97

of a roundish compressed form, from three fo five
inches long, the extornal part of which is very brittle.
The pod contains two, three, or four seeds, enclosed
in a dark, pulpy, acifulous matter, from which a
wholesome and refreshing liquor is prepared.

Thore are several varieties of tamarinds, such as
the red tamarind, the sweet tamarind obtained from
Persia, the dark tamarind of the Eastern islands, and
the common or green tamarind produced throughout
India. The red coloured tamarinds of India are found
in Guzerat, at Kheir on the Godavery, at Punderpoor
on the Scena, and there are four trees in Madras. It
is the best of the three Indiun varietics. The tree
wencrally flowers in May, and the fruit is ripe during
the cold scason from December to February.

The frait of the East Indian tamarind is more
estcemed than that of the West Indian, and has a
oveater length of pod. Befuore the tamarinds are
exported, the fenit is taken out of the pod, cleared from
the shelly fragments, and placed in layers in casks.
Those which are the produce of the West Indies are
proscr\cd in syrup. The East Indian tamarinds arc

commonly exported W rithout the admixture.

I"we—The fruit is employed both in food and med:-
cine, and is nsed for abating thirst and heat in various
inflammatory diseases.

In Lot countries the tamarind is valund as a refresh-
ing fruit, and when steeped in water formsa cooling
Leverage, called sherbet; it is also used as an ingl‘é-
dient in curries, to which it communicates a sharp

flavour.
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In times of scarcity the poor eat the tamarind
?tones; after being roasted and soaked for a few hours
1 water the dark outer skin comes off, they are then
ground into flour and boiled or fried.

The tamarind tree is one of the largest and most
beautiful in Southern India. The timber is firm, hard,
and heavy, and useful for building. The wood is very
(.lurable and beautifully veined. In Madras, the wood
15 used for cotton screws, &c., and oil millzare generally
made of short pieces of it. Tamarinds are used in pre-
~erving fish, which is hence called tamarind fish.

The natives have a prejudice agninst sleeping under
the‘ta.n%ariud tree, as they imagine that the acid damp
which it gives forth is prejudicial and liable to affect the
Lealth. This belief may arise from the fact that many
plants will not grow under its shade ; but this remark
does uot apply to all herbs and shrubs.

T}lc Manilla tamarind was introduced into the East
Ludiesfrom Mexico by the Spaniards. Tt formsa valuable

plant for hedges, and is to be found along the line of
Railway.

SAN
DAL WOOD TREE. (Tamil Ciaxpasces.)

f‘ecrf};::; 1:!(1111;111 breegrowing from twenty to twenty-five
Southern Indiuvmg namerons branches. 1t is found in
Malabar. Th:’Cg;::omng in Mysore, Coromandcl, and

1nese get their sandal wood from
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Timor, the Sandwich and Tijee Islands. White and
yellow sandal wood are both the produce of the same
tree, the last being the inner part; and, where nearest
the root, it is very hard‘and fragrant. The white
sandal wood is coated with a thick compact bark, the
wood is hard and heavy and mearly inodorous, having
a slightly bitter taste. The yellow cr citron sandal
wood is either straight, or twisted, lighter than water
about the #runk, but heavier near the roots.

Another species of this tree is the red sandal wood.
The wood, as its name indicates, is dark red, it is also
close grained and capable of taking a fair polish. 1¢
sinks in water The red sandal wood is used chiefly -
by dyers and colour manufacturers. The red colouring
matter appears to be of a resinous quality.

When the tree is abont nine inches in diameter at
the root, it is cut down, cleared of its bark, and
cat into logs. 'These logs are buried for six months,
in order that the white ants may clear off the outer
wood. This they effectnally do without injuring the
heart of the tree, which is the only valuable part.
The best wood is of a fair deep brown colour and

highly perfumed.

The art of carving in sandal wood is much practised d
by, the natives of India and China, and the various
articles of ornamental furniture made by them from
this wood are deservedly held in high estimation.

In India, sandal wood is burnt usi a“';,grfmﬁgk;»
temples and in private houses, and ih faneral cercmo-
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nies. When reduced to o powder, it is made into
a composition for marking the forehead. The native
doctors of India esteem this powder as a medicine,
which, from its cooling, sedative qualitics, they pre-
scribe in fevers and other complaints. The natives use
it in bathing*the body ; 2nd when mixed with cocou-nut
water, it allays thirst. The powder is also used to allay
the irritations of mosquito bites, and eruptlo..s on the

skin.

The Mahomedans and others express an oil from the
wood, which they value highly as a perfume. This
oil is made principally on the Malabar Coast, whence
it is taken to Bombay and exported to England,
China, Arabia, and tho Persian Gulf. Calcutta obtains
her supply chiefly from Malabar. European perfumers
make use of the oil, and in India it is extensively used
in the adulteration of attar of roses.

Large quantities of red sandal wood are exported
from Madras, to which place it is brought from the
low hills near Pulicat.

. {[BAMBOO. (Tamil Moxair..)

This cane js the largest kind of reed or grass, and
multiplies very much by its root, from which springs a
branchy tuft, Itis the only kind of grass that attains

_tha'sige of a tree, growing sometimes to the height of -

" sixty or seventy Teefy .

]
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It has an erect, jointed stem, hollow between the
joints, where strong partitions cross the iuside, and
bending at the snmmit. When in flower, the cane is
without leaves, but the extremities are covered with
flowers. It is found in most of the forests of the Indian
peninsula, and flourishes from March to May. There
are about twenty different species of bamboo known
to botanists, and these have been arranged into three
classes: twoe classes of Asiatic bamboos diﬁ'e}ing in
the flower, and the American bamboo.

Like the palm, these trees form one of the pecu-
liar as well as most striking features of oriental scenery.
The tall bending stems and the light green foliage
arrest the eye,,us they appear in clumps throughont
the forests of the Indian peninsula. Nor is the
bamboo more remarkable for its beauty, than
for the many uses to whish it may be made subscr.
vient. With the exception of the cocoa-nut tree, no
vegetable is more valuable to the natives of hot
countries than the bamboo; from it they make
almost cvery thing they require. The following sum-
mary will show the various uses to which the bamboo
is applied :— ’

“ The purposes to which different species of bamboo
ure applied are so numerous, that it wonld be difficuli
to point out an object in which strength and elasticity
are requisite, and for which lightness is no objection,
to which the stems are not adapted in the countries
where they grow. The young tender ahoots of some
species are eaten. The full grown

are cut into pieces and used fi (’y

Y
.
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"they keep damp and so preserve the freshnessof the
flowers; when ripe and hard, they are converted ianto

bows, arrows, and quivers, lance-shafts, the masts of
vessels, bed posts, walking sticks, and the poles of
palanquins ; they also form floors and supporters of

bridges, and are applied to a variety of similar pur-
poses. In a growing state, the spiny kinds are formed
into stockades, which are impenetrable except to
arhllery By notching the sides of bemboos, the
Malays make wonderfally light scaling ladders, which
can be conveyed with facility when heavier machines
could not be transported. Bruised and crushed in
water, the leaves and stems form Chinese paper. The
leaves of a small species are the mate~ial used by the
Chinese for the lining of their tea chests. Cut into
lengths, and with the partitions knocked out, they
form durable water pipes. , Slit into strips they form
a most durable material for weaving into mats,
baskets, window blinds, and even the sails of boats.
Of bamboos are made the posts and frames of the
roofs of huts, scaffoldings for buildings, rafts, masts,
yards, oars, and spars. It is used for building bridges
across creeks, for fences, as a lever for irrigation, for
flag poles, and many other minor purposes. Finally
the larger and thicker trancheons are exquisitely carved
by the Chinese into beautiful ornaments."

The species of bamboo growing in Bengal is said
to form an impenetrable thicket, as the stems are closely
crowded, and armed with strong sharp spikes. A staff
of this bammboo must be placed in the hands of every
young Brahmin when he is invested with the sacred
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thread, otherwise they say the ceremony cannot he®
performed.
Large quantities of barboo are annually exported to

Europe.

THE BANIAN TREE. (Tamil Aza Maraw.)

The Banian tree has wide spreading branches, and
is remarkable, as every oue knows, for the singular
property of letting a gummy kind of root fall from its
branches. When these descending branches reach the
ground they tako root and form natural supports to the
large branches of the parent stem ; and several of these
extending and increasing from year to year, form a
vast assemblage of pillar-like stems, and cover a con-
siderable area round the original trunk.

“ Branching so broad and long that in the ground
The bending twigs take root and daughters grow
About the mother tree a pillared shade
High over-arched with echoing walks between.”

Many instances are on record of the immense ex-
tent of some of these trees which form so peculiar
a feature in an oriental landscape. One tree of the
kind near Fort St. David was computed to cover
nearly 1,700 yards# Colonel Sykes mentions one at
Mhow 100 feet high, with 68 stems descending from
the branches, the principal trunk being more than

? twenty-five feet from the ground to the lowest branch-
es, and eight or niue feet in diameter.
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Travellers in this country have described baviun
trees as large enough to form a shelter for a regiment
of cavalry, and how they have formed a natural canopy
for public meetings and other assemblages.

Lady Falkland thusz describes u banian tree at
Wace, which covers a space of ground between three
and four acres :—

A

“Under this magnificent tree, I remained some
Lours. The shade was so complete that 1 could sit in
the middle of the day without any covering ou my
head. There were countless avenues or rather aisles
like those of a church, the pale grey stems being the
columns, which, as the sun fell on them, glittered in
parts like silver, and herc and there were little re-
cesses, like chapels, where the roots from the boughs
formed themselves into delicate clustering pillars, ujp
and down which little squirrels were chasing each
other, while large monkeys were jumping from bough

to bough, the boughs cracking and creaking as if

both monkeys and bonghs would fall on my head. The
tree looks at a distance like a closely-planted clump ot
trees; but inevery other respect seen from underneatly
it is beautiful, whether in the heat of noon-day ov
in the dark night, when the servants and catp fol.
lowers have lighted their watceh fires in its lofty uisles,
or perhaps most of all when a bright moonligl:t strug-
gles through some of the few upgniugs in the leafy
canopy.”

The wood is light and porous, and, therefore, of *

little value as timber, An infusion of the bark is said

105

to be a good tonic. The white glutinous juice which *
exudes from the stems is applied a3 a remedy for
toothache and to the soles of the feet when they have
become cracked or inflamed. Birdlime is also manu-
factured from this juice,and the Brahmins use theleaves
as plates to eat off. If the seeds drgp into the
leaves of the Palmyra tree, the roots grow downward
embracing the trunk in their descent, until by degrees
they envelope every part except the top, so that the
head of the Palmyra is scen emerging from the trunk
of the banyan as if it grew from it. These the Hindns
regard with reverence, and call them holy marriages.

MANGO TREE.

The Mango tree yields onc of the most grateful fruits
of India. It grows toa great size, and has an erect
trunk, and dark coloured cracked bark. The wood 1s
of a whitish or dull grey colour, porous, yet pretty
durable if kept dry. The flowers are numerons, small
sized, and of a yellow colour. This tree is common
throughont Imdia, and is cultivated in great abnndanc.o
about Bangalore. In cultivated varieticsof the mango,
the fruit is sweet, richly flavoured, juicy, and frec
from fibres; butin neglected trees, the fruit produced
has been often aptly described as nothing better than
a mixture of fow and turpentine. The tree is gencrally
raised from seeds, but the best mode to obtain the finer
varieties is by grafting and propagating by cottings,
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The kernel containsg much nourishment, but is never
}xsed for food except in a time of famine, when it
)$ cooked in the steam of water and used as an
article of dict by the poorer classes. |

In t'he' pulp of thg fruit there is secreted sugar,
gu.m, aitric, and gallic acid.  If the frait be cut with
{;mfe, & stain will immediately appear on the blade.
The stain indicates the presence of the acid.

The wood of the mango is one of thése used by
the Hindus for burning corpses, and is reckoned sacred
for that purpose. The natives use the twiga as tooth
cleaners, and the stalk sometimes sunplies the placo of
betel, . When an  incision is made in the bark a soft
Prf)wnxsh resin issues from it, which is mixed w,ith lime
‘?mce or oil and used medicinally. Infusions of the bark »
:;:?OZ:; rts.he youang leaves.are prescribed by native prac-
oone a8 & cure for disease of the skin, and when

0 internally as a remedy for affections of the chest

fmd bilious complaints. The unripe fruit is much used
n tarts, preserves, and pickles, .

JACKFRUIT TREE,

The Jackfruit tree is a fine shady tree of quick
f_"{!‘?Wﬂ.l, pro'ducing & nourishing fruit, which is =
tavourite article of food with the natives of India. There
are several varieties of this tree, but that called the‘

houey jack is the sweetcst and best. In Travancore,
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this tree yields an annusl tax to the Sircar. The word
Jack is a corruption of the Sanskrit word Tehacka, the
name given to the frait of the tree. It was planted by
the roadsides in some parts of Mysore by order of
Tippoo for the use of his soldiers on their marches.

—————

.
,THE BLACKWOOD TREE.

The Blackwood is a magnificent tree growing in the
forests of Southern Indiaand elsewhere. Itis common
in the Hyderabad territory, and is bronght down to
Masulipatam in brivjarries. The wood of this tree is
mdeh used for frniture, and when it is well polished
it rivals 7osewood in the beauty of its appearance ; indeed,
blackwood is often sold as rosewood. The root of the
trce is used in medicine, and a fixed oil is procured from
the sceds, which is said to be efficacious in the case of
cutancous diseases.

L

ludia abounds in many other trees and creepers
which grow wild in the open country. Not a few of
these supply medicines, as campbor, castor oil, aloes,
&e., othdrs yield resins, gums, and varnish. The
yellow flowers of the sweet scented gum arabic tree are
ceen scattered in profusion thronghout the woods and
plains, as also two kinds of acacias, and other flowering
plants. Plaintaing or bananas, guavas, custard apples,
oranges, limes, and citrons, are in general use. Figsare
* 1ot so common; the best grow at Poona. Grapes

ave pleatiful as a garden fruit, but are not cultivated for
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wine, while pine apples are reared everywhere and arc
 found growing wild in the woods of Pegu.

FIBROUS PLANTS.

Foax.—Bbrous plants are numereug througzhont
India, the chict being flax, jute, cotton hemp, cocoa,
palm, &e. Until late years the flax and hemp plants
were cultivated for the seed alone, and their fibres were
considered of no valne; while in Earope they are
cultivated chiefly for the sake of the fibve. In India,
the hemp plant has hitherto been bstecmed for fhe
intoxicating secreiion in its leaves, and the flax plants
for the oil in the scels,

Flax 15 an anunal | lani, with a slender bollow stem
and a small blue Sover,  The bark consists of fibres,
like those of the hemp, which are manufactured into
iinen, lace, and canvas.  The flax plant is caltivated
on the Neilgherrics, in tue Sungor and Nembudda

Such

portions of land s are annually fortilized by the over.

territorics, and at Burdwan and Jubbulpore.

flowing of rivers, are the best « fapied for the cultiva-
tion of flax. When the plant etiainsa stlﬂiciv”i}!ht
tocoverthe grovad,dry woutiier becanies cmnpzmxtl\'aly
harmless, bit oceasionnl showers muaterinlly assist
grawth, The proper tiae to sow the yoed is fn antumn
from October tu November, aceording to the nature of
the soil.

The first step in the preparation of fax is pulling
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up the stalks by the roots and steeping them in stag-
pant pools.  The fermentation which ensues separates
the bark or flaxy substance from the seed-pods, after
which the stalks are spread thinly on the ground,
when they exhale a very disagreeable and pernicious
odour. To save the seeds, the pods are put in heaps
to ferment, and then dricd slowly in the sun that
they may get ripe. After the stalks havd lain seme
time on the ground, they are beaten with a mallet,
which loosens the fibres—these are then dressed, that
i3, drawn tin-ongh a comb with coarse, iron teeth, and
afterwards through one with fine teeth. The refuse is
called ¢ tow,” and is used to make packing cloths and
to caulk ships. -

The dressed flax is next spun into yarn and then

¥ converted into thread. Weaving into linen oloth is

the final process, The art of weaving spread from
the East to the West, where, however, the former rude
processes have been superseded by machinery. In =
_piece of plain cloth, the threads which proceed in the
direction of the length are called the *warp,” the
threads which run in the direction of the breadth are
called the ¢ weft’ or ¢ woof.’

Flax 48 much cultivated in Egypt, especinlly' on the
Delta, and near Damietta. Egyptian flax is soft and
good, but not better than European.

The frequent mention of fine linen in Scripture,

, and the evidencethat isafforded by thennrollingof Egyp-
tian mummies, that the fine lincn of Egypt was ac-
tuelly woven from fli x, shew that the same plant which
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"we now cmploy, furnished one of the most uncient
manufactures known. The fineness of spmo of this
linen, compared with what is woven iu Egypt at the
present duy, also shows that the ancicuts had attained
a Ligh degree of skill.

Much attention has lately been paid to the culti-
vation of the fiax plant in Iadia for the sake of the
fibres, and although the experiments hitugrio made have
not in every case met with that success which was
anticipated, yet there scems little reason td dounbt that
further experience will chow the caltivation of flax
to be as profitable in India as itis in Enrope; while
European culfivators must eventus]ly supersede the
ryots, whose obstinate prejudices against the introduc-
tion of novelty is fatal to any’ improvement at their
hands. ’

HEMP.

The common Ilemp plant is an anuual from four to
six feet high. It hLas an crect, tough, aund strong
stem with green branches and sharply serrated leaf
lets, tapering to a long smooth point. The stalk cou-
sisty chiefly of a tissuc of fibres, joined together
by a soft substance which eusily rots. The leaves
yield a strong smell, which is apt to produce in-
toxication.

The hemp plant is grown iu aloost all parts ofh

Lurope, but especially in Rusaia. Laly, apd Englasd.
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Iu Russia, it forms one of tbe principal articles of com-
merce.

Some of the plants arve flower-bearing, some fruit-
bearing, the former being taller and more slender, and -
having finer and more elastic fibres than the latter. It
is a remarkable property of this crop, that it requires
no weeding, but, on the contrary, thrives best on a rauk,
woedy soil. Dirds are very fond of the seed.

The {lower-bearing plant being first ready is first
polled. When palled, the leaves, lowers, and roots are

_cut off, and the stalks tied up in bundles. The next

process is rotling in water for the purpose of dissolv-
ing the vegetable glue which holds the fibres together.
This practice of rolling is generally considered inju-
rions to the hemp, though it is extensively practised.

‘ After fermentation, the stalks are dried in the sun, in

ovens, or in warm rooms, and then beaten in order to
logsen the bark from the fibres. 1Y is then treated in
the same way as flax.

There are other species of bemp besides the common
hemp plant. Of these, the sunn hemp of Indis has
Jately obtained considerable notoriety. The sunn fibre,
called in Tamil ¢ wuckoo nar,” is a very different one
from that of common hemp. The plant is from four to
five foet high, with yellow flowers; and it is now
extensively cnltivated for the sake.of its fibres in many
parts of India, especially in Mysore, Rajahmundry, and
throughout the Deccan. In some places, the fibre is
knowu as Madras hemp, or Indian hemp, but the latter
appellation is incorrect. The mode of preparation
differs {rom that of other fibres, the plants being puiled
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“up by the root, sud not cat, and the fibres
] 1 ) scparated b
the hand instead of by u machine. d

thln the Madras tu.rrit?ry, the secd is sown towards
e close of the rains in October and November. A
strong clayey soil suits it best. The soil is raked over
f.he seed with the Hindu harrow, and no further care
1s necessary. In February or March, soon after the
flowers drop, and before the seeds are npe the plant is
pulled up by the roots, half dried in t.he, snn,pti‘d l

bunches, and steeped in water. ( o

1 Indis, the lbres aro used for fubing note, cordage,
deﬁv&:s, paper, and gunny bags. The latter name is
ﬁbme from the word ¢ gons,’ the native name for the
e on the Coromandel Coast. The word canvaas is
derived from cannabis, the Latin name of the plmt.

The 4 ges i :
N : dmadvantx.xges in the use of the aunn fibre are
ot mmx‘l;:;e owing to & wunt of requisite strength in

w a8 to want of care in th i
. - e curing and
dressing. All that ia Deceasary to bring this bei:;n to

& state of perfection, is E
e gronth ol meareee pean superintendence in

The Orientels prepare from hemp an intoxicating

liquor called bang, which
serves both i i
Egypt as a substitute for malg liguors " ot

e i .
Jute is another species of hemp, extensively culti-

vated in Benga), which is useq ; nfacture
. , sod in th {
packiog cloth and other coarse i'abrics.a - "

N3
THRE COTTON PLANT.

Cotton is a snbstance which is cellular in strncture,
it wonld therefore be incorrect to give it a place among
the fibrous plants were it not that it is usefnl in the
mannfacture of those articles which are generally made )

from fibrous plants.

The cotton plant is indigem;us to both the East and
Woest Indies.” There are many varieties of the plant
yielding cotton fit for manufactores. These have been
divided into:— :

1. The American cotton, which has a hairy stalk
two or three feet high.

2. The Barbadocs shrubby cotton, having s shrubby
bn?hing stalk, four or fivo feet high. This species

' nust not be confounded with the cotton fres of the

American and West Indian forests.

3. The Tree-cotton, which has an upright woody
stalic of great height. The silky fibres of this species
have not yet been made suitable for manufactures, but
they are usefal in stuffing cushions, &e.

4. The commoft herbaceous cotton, which creeps
along the ground, and has either yellow or dark purple
flowers ; sucoeeded by oval pods, filled with seeds and
cotton wool. ’

The last species i3 the most generally cultivated, and
is considered the most valuable.

The prevalent practics in oultivation. — The seed ia sown
in rows five feet apart, each row having its seeds
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pianted in holes eighteen inches apart and with severnl
seeds plantod in each hole. The land is kept well
weeded, and when the plants come up the weakeat,
are drawn out, leaving two or three strong plants in
* each hole. A few months later they are again thinned
and topped to the extgnt of an inch or two: this
checks the upward growth and promotes the develop-
ment of side branches.

When the pods arrive at maturity, the‘y burst open
and disclose a ball of white ar yellowish.down, en-
closing and intermixed with the seeds. At this time
the crop has a very beautifal appearance, the fine dark

green of the leaf contrasting stnkmgly with the bril.
laney of the cotton.

The prevalent practice in the cultivation of cott

to prepare the ground by repeated ploughing aftef the

first rains have loosened the surface. In some districts
the sowing begins with the setting in of tho petty
monsoon in July ; in others, not till October or Novem-
ber, when the first burst of the north-east mousoorn is
past. From five to sever months after the harvest
begins, and lasts from one to two months,

In most parts of the country, it  the nativo prac-

tice to sow grain among the cotton plants, it being
thought that this practice does not injure the crops.  In

the Vizagapatam district, the annual cotton piants are
pruned when they are abont threo manths old, but
tho branches of the perennial sort arc cut down nearly
to the ground in the second and thimd years, and the
produce is said to amount to forty.six maunds of seed
cotton per acre, a crop nearly equal to the best American.
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Ono of the principal defects in Indian cotton culti- -
vation, is the neglect to change the seeds from time
totime; it being a well known fact that great advantage
results from the introduction of new seed, or by an in-
terchange of seed between different districts.

When the cotton is ripe, it is gatbered by women
and young persons in bags or baskets suspended from
the shoulders, .. 1t is better that the cotton should be
gathcredwith'out the outer husk, whichbreaks into small
pieces and becomes so mixed up with the cotton that
it cannot casily be picked out afterwards. The cropis
liable to be damaged by wet seasons, which idduce
diseases called blight and gangiene. It is apt to suffer
also from the rx;vagcs of insectr, snch as tbe cotton
bug and the cotton caterpillar. Sometimes the cotton
adhewses firmly to tho seeds, at other times it parts
easily from them; in some sorts itis long, in others
comparatively short, giving rise to the commercial
names of long staple and short staple.

The parts of India where cotton is chiefly grown are
Guzerat, the Scnthern Maharatta countries, Concan,
Berar, Canara, and Malabar. The quantity exported
from the Madras side of tke Peninsula has not been
great, although it is cultivated in the Bellary, Cudda-
pah, Salem, Coimbatore, Tinnevelly, Madura, Trichinc-
poly, and Tanjore districts. The difficulty of transic to
the coast increases the price and so reduces the quantity
exported ; but much bas been done recently, both to
incrcaso the quantity of cotton grown and to improve

1% the roads, and there bas been a steady increase in the
quantity of cotton which finds its way to England.
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Much diversity of opinion exists as to the best soi
and climate for the growth of cotton, but as it is
found adapting itself to overy variety of climate and
soil, an attempt to specify the particnlar amount of
dryness or moisture necessary to ensure perfection in
the crop, would be superfluons. It would appear that
an arid climate is most favourable for the growth of
the plant. In the southern parts of India between 8°
and 10° of North Latitude, there is a K% arid climate
resembling that of Egypt, and this district produces
the best quality of cotton and senna.

The opinion seems general that the neighbourhood
of thesea is favourable to the growth of cotton, and it is
well known that the best and largest crops have inva-
riably been obtained from island plantations, or those

in the vicinity of the sea on the mainland. The Ameri-~,

can sea-island cotton, which is cultivated on the low

sandy islands from Charleston to Savannah, has long -

been celebrated for its long fibre and silky texture. In
the Madras territorics two varicties of the cotton plant
are cultivated, which require very different soils. One
is an anuual plant cuiled in Tamil ¢ oopum parooty,” the
other is a perennial plant called ‘wadum parooly.
The first comes to perfection only in the black
adhesive soil known as black cofton goownd ; the other
requires a light, loose soil.

“As flax ia characteristic of Egypt and tho hemps
of Earope, 8o cotton may truly bo designated as be-
longing to Tugia. Long before history can farnish
any authentic acoount of this valnable product, its uses

must have been known to the inbabitants of thi#
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country. and their wants supplied from time immemo-
rinl by the growth of a fleecy-liko substance; covering
the seeds of a plant, raised more perhaps by the
bounty of Providence than the labour of mankind.”

Recently, owing to the great demand for cotton in
Great Britain, the supply frora the East has not been
equal to the demand, and consequently the British
market looks to America for an increased supply. By
the stoppage’ of the American crop during the war
between North and South, great injury was inflicted
upon the trade in the United Kingdon:, many thousands
of people were thrown out of employment, and much
misery ensued.

_ On this account, British manufacturers anxiously
looked to their own colonies in Hindustan, Australia,
and the West Indies for a supply, and urged upon
Government the necessity for promoting the cultivation
of cotton by every proper encouragement. And itis to

) be remembered that the greater the quantity of cotion

8

India can supply England with, the greater will be the
advantage to both countries.

TORACCO.

The Tobacco plant is a native of America, and was
first introduced into Europe by the Spaniards, who
found it growing near Tabasco, a provincg of Yucatan
on the Gulf of Mexico, whence it derives its name.
When the plant was introduced into France, the French
named it Nicotiana, from Nicot, their Ambassador at the
Court of Lisbon, who brought sume from Spain. The
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celebrated Sir W, Raleigh gets the credit of hving hecn
the first to introdunce it into England, abont 1585,

Tobaccois caltivated in the East, in the Northern and
Western Provinces, and on the hanks of the Godavery
:.md Mahanuddy rivers, where its cultivation is rapidly
increasing. The Lunka cheroots, which are made from

the last-mentioned growth, are considered superior to

any others made in the East Indics. -~
L]

4

The East Indian Tobacco Las n weaker flavour than

ths‘it grown in Americs, probably from a deficiency of
skill on the part of the curers.

The Portugnese and Duteh settlers first introduced

t?bacca into the Kast Tndian lslands about the begin-
ning of the 1th century.

There are two species of tobacco cultirated fOr”

::mnc;?n use, viz., the Oronakoe and the sweet-scented,
t,h:t 1fs‘erence consisting in the figare of the Jeaf—
of the former being sliorter and Lroader than

}
t mtkt?f the latter. The Oronakoc is principally need for
smoking; and the sweet-scented for sngf,

th.Tobncco is m'1 annual lerbaceous plant Laving o
nn);l:.sl:::; \”aryu;g.in height from five to nine feet,
upwards ofsome' “'hflge_. The stalk near the root i3
& hairy ol fo ine lbm diameter, aud is surrounded L¥
The ]e“e:nm_v sub»tax?co, of a greenish yellow colqur-
with ther, Jare of?.llglnt green, changing to yellow

growth riting from the stem nt distances

of two or {hree ;
incl
oblong and spear. clies from one another.

sha
about twenty ine ped, the largest near the root are

N L.
es long. the ciliers decrease in #ize

They “re.
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as they ascend, till they become about ten inches long
and five broad. '

The flowers grow in clusters from the extremity
of the stem and branches, they are yellow externally, -
and of a delicate red colour jnclining to pale purple
within the edges. The flowers are succeeded by brown
kidney-shaped pods, each pod containing about a thon-
saud very gviall secds.

-

' The cnltivation and preparation of fobacco are very
similar in all parts of the world where it is produ-
ced. Tt thrives best in a warm, rich soil ;.and the
variations in the quality arc caused by the varieties of .
soil in which it is grown. The sced is sown in beds
or patches of earth prepared fer it, and so situated
that it may be easily watered. Tobacco is sown in
March or earlyin April, and ina month's time it
has four or five leaves, when it is fit for transplanting.
The time selected for transplanting shonld be when
the ground is well softencd with rain, so that the
roots of the plant may come away easily from the
soil.  The plants being removed to a field, the
goil of which has been well broken up by the hoe,
the labourer then forms hillocks of earth, by draw-
ing the soil around his leg to the height of the
knce. These hillocks are formed in lines at a distance
of three or four feet from one another, and in each
of them a single plant is placed. When the plants
have risen to the height of two feet, the branches
on which the flowers are produced begin to appear,
the plants ave then topped, that is, the extremity of
the stalk is nipped off, to prevent its growing higher.
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Were the stalks to continue growing, the leaves would
be drained of much of their nutriment.

When the tobaeco,is fit for gathering, the leaves
become rough and epotted with yellow on the raised
parts. The plant mnst then be cut down as close to
the root as possible, and left exposed to the rays of the
sun for some hours. This exposure deprives the leaves
of their brittleness, after which they becon.~ pliant and
more easily handled. The plants are now left in heaps
to ferment. This is called sweating the tobacco, and the
longer the plants lie,the darker in colour is thetobacco.
The plafts are ther conveyed to godowns open at the
side, called curing-houses, and hung in pairs upon poles
for the purpose of being cured. In about a month,
the leaves are dried, when they are taken from the poles,
arranged in heaps, and pressed with logs of wood,
thus undergoing a second process of sweating, and &
slight fermentation. The leaves are then tied upin
rmall bundles, technically calied hands, and kept in 8
cellar, or other damp place, ready for sale.

Tobacco is packed for exportation in hogsheads
frot thirty to thirty-two iuches in diameter, and con-
siderable pressure is necessary in packing to prevent
moisture from penetrating. These casks will contain
about 1,000 1bs. of tobaceo.

The tobacco grown in the East Tndies is prinei-
pally intended for native consumption, very little being
exported. A peculiar arrangement in the cultivation
f)f Fast Indian tobacco affords evidence that the plant
i anative of cooler regions than the island of the

1

Fast. The plant requires to be first raises irom &ced
upon the cooler mountainous tracts of the isiands,
whence it ig transplanted to the lowlands. The plants
wounld degenerate if the seed were sown aund the
plants reared in the hotter districts.

Tobacco grows in all warm_ﬁnd temperate climates,
but it suceeeds better in some situations than in others.
The islands of the New World at an early period
attended to the cultivation of tobacco, but their pro-
duction has been by degrees superseded by finer quali-
ty inall the islands except Caba, which produces the
tobacco of the fur-famed Havannah cigar.

Of the tobaceo grown in the East, that of Luzon
is most valued. When compared with the supply from
other countries, the quantity grown in the East is small,
and its quality is, on the whole, inferior to that raised
in Maryland and Virginia, the former province produ-
cing tobacco principally for smoking. the latter for
snuff.

There isa part of Tanjore, famous for the growth
of tobacco. This place is called Casrrafiwn (re-
ligous jungle.) The story is, that when Rama came
there, be gaw many hermits, hence the name. Tobacco
is also caltivated in Trichinopoly aud Masulipatam,
and it is grown very generally in small quantities
for dowmestic use.
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COTTON MANUFACTURE.

The fabrics made from Cotwon are probably more
various and numerous than those made from any other
material. They comprehend stuffs of all degrees of
fineness, from the transparent muslin of a robe, to the
thick plush and warm bed quilt. Cotton forms the
clothing of the immense population of India, bpt it is
not more valuable to the Indian than tothe European
nations. It is used in & thousand different ways, for
carpets, tents, pillows, screens, curtainsg ; and, in India,
cotton ropes are used for the rigging of ships, and
many domestic purposes.

.

The Hindu woman first cards her cotton with a
hong, she then separates the seeds by means of a small
iron roller worked backwards and forwards on a flat
board. An equally small bow is used for bringing 1t
to the state of a downy flecce, which is then made
up into sma)l rolls, about the thickness of a man's
thumb, to be held in the hand during the process of
spinning, in which they are twisted and drawn out

50 as to form threads or yarn, and then sent to the
weaver,

‘ The nppuratus required for spinning consists of a de-
licate i.ron spindle, having a gmall ball of clay attach-
f‘d o it, in order to ewve a sufficient weight in turn-
ng; and, imbedded in a littic clay, is a pio(:(} of hard
shell on which the spindle turns without much friction.
A moist air and & moder

' ite temperature are found to
be best snited fyp

this fine spinning, it is, there-
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fore, practised carly in the morning, and in the cvening,
and sometimes in moist cool places under grou@, or
over & shallow vessel of water, the evaporation from
which imparts the necessary degree of moistare, and
makes the cotton hold together, so that the spinner can
draw out the threads to the greatest degree of fineness.
The Indian spinning wheel i4 looked on with contempt.
by those who look to the polish rather than the fitness
of the tool, "but it has been proved that in no other
way can sach satisfactory results be attained as by
closely imitating the Indian model.

It is probable that cotton clothes more people in
the world than any other substance. Its peculiar ad-
vautage besidescheapncss, is the combination of warmth
with lightness, whence it is fitted for a great varicty
of climates. The vast extension of the cotton manufac-
ture in England, and the expense of hand labour.
in that country, have caused the preparatory optra-
tions just described to be performed by a system of
complex machinery, the inventions of the late Sir
Richard Arkwright, Hargreave, and others.  Were it
not for these inventions, it would Liave been impossible
for European ariizans to compcte successfully with the
spinners and weavers of India. Bat these inven-
tions counteract the cffect of a low rate of wages in
India, and England is thus cunabled to export vast
quantities of cotton aud muslin goods instead of im-
porting them.

Carding consists in brushing the cotton with coarse
wire brushes until the fibres are all arranged in one

Jdircetion, when it is formed into soft fiecey rolls abont a
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foot long, in which state the colton ir ready for the
spima'ng wheel.

The preparation of yarn for the weaver was formerly
a domestic employment common to all ranks of the
people of England, a fact which the word Spinster
for an unmarried female denotes.

The distaff and spindle were the eagliest instru-
ments employed. The distaff was a stick or reed three
feet long, with a fork near the fop, on which the
carded cotton was wonnd. It was held under the left
arm, and the fibres of cotton were drawn from it and
twisted spirally by the action of the thumb and fore-
finger of the right hand. The spindle was a reed
scarcely & foot long, on which the thread was wound ;
at the top was a slit for thread, and at the other
end a wheel to steady it. The thread being attached

" 1o the spindle, was drawn from the distaff till the
gpindle touched the ground, when a length was said
to be spun, and the spinster, winding it up on the
spindle and securing it firmly in the slit, proceeded
to spin another length, sc forming a continuous
thrend. The use of the spindle and distaff was
superseded in Tngland by the spinning wheel about
the reign of Henry the Eighth. We are indchted to
Hargreave for {lie invention of n carding machine and
the spiuning jenny. The great advantage of the last-
mentioned invention over the spinning wheel was,
that it permitted of many threads being spun at once.
The new instrument first contained cight spindles, but
afterwards as many as eighty, 8o that it soop super-
soded the old spinning wheel,
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But there was another genius at work who was
soon to produce more power{ul machinery, and sach as
would throw into the shade all previous inventions.
This was Richard Arkwright, the great inventor of the
Cotton Spinning Machine, who was a barber, till he was -
thirty years of age, in his najive town of Preston in
Lancashire.

The charpcteristic quality of this man’s mind was
not decp thinking, so much as tenacity of parpose and
long patiénce. He abandoned every employment to
perfect his idea of a roller spinning machine, it was not
until Arkwright’s spinning frame was brought into suc-
cessful operatian, that the cotton yarn@roduced by this
invention was found to be sufficiently strong to be used
as a warp, for which purpose linen yarn had been pre-
viously employed. .

By a perfectly original contrivance, Samael Cromp-
ton combined the rolling spinning of Arkwright with the
jenny spinning of Hargreave ; this invention was called
the mull jenny, and by it, yarns fine cnough for mus-
lins were spun. '

The yarn is next formed into banks, then slightly
twisted, folded, and put up into bundles by an inge.
nious invention called a buadling machine. Sometimes
fine yarns are disfigured by loose divergent threads.
These are removed without injury to the yarn by
passing the yarn rapidly through the flame of a gas
jet, when the loose threads are burnt off and the yarn
becomes improved both in appearance and value. When
two or three single yarns are twisted tozether, they



126

form various kinds of threads, suchas bobbin, ner, lace,
stocking thrend, and sewing thread.

Weaving is the art of twisting or combining threads

_ or yarns or strips of different materials so a3 to form
a kind of cloth. This art® had its ovigin in the ne-
cessities of man’s nature; the vadest nations have prac-
tised it and continuc to practise it, and tho most re-
fined nations have received from the radest the prin-

A Y
ciples of tho art, on which they have engraftel many
improvementa in detaila and machinery.

The Egyptians were celebrated at an early period

for their woveu.mteria\s, specimens of which ara atill

to be seen in tho linen cloths in which they wero
accustomed to wrap their mummies.

The ancient nfode of weaving among Oriental nations
is illustrated by the loom of the mo:lern Hinda weaver,
It consists of two bamboo rollers, one for the warp,
the other for the woof, and a pair of healds for
parting the latter. Tho shuttle is similar to alarge
needle. The weaver efects his rutlo apparatus unider
thoe shade of a tree, forms hiy seat by digging a hols
iu which aro placed the treadles; ho stretches the
warp by fastening in tho turf two bamboo rollers at

proper distances apart, he attaches the treadles to a

beanch of a trea or to a bamboo rol extended

betiveen two trecs; he inserts the greab toe of each
foot 1nto a loop whielt serves fur a treadle, and thua
raising the alternato thrcads ot the warp, he drawa
the welt, and strikes it close up to the webh with

his long shattle. The warp is proviously dressed by

127

neans of rice water. The weaver {s assisted by &
vinder, whose duty is to sapply weft and mend broken
hreads. The method of warping is to fix sticks in the
rround at certain distances and tolead round them the
rarn previously wound apon picces of split bambon
sttached to & centre stickheld<n the hand.

The act of weaving gradually spread from the Bast
to the West. Tt was long a mechanical problem to
vonstrnct & machine which woald repeat with preci-
sion the Somewhat complicatel motion required in
weaving, that is, alternately depressing the treadles ;
2nd, throwing the shuttle between the alternata threads
from right to left and from left to right ;®ra, to drive up
each thread of the waft close to the web with the
batten; 4th, to unwind the warp from the warp-beam,
and 5th, to wind the woven fabric on the cloth.roller.
Thero is also a 6th action generally introduced, viz,,
an arrangement for stopping the loom if a thread breaks, ‘
or when the shattle aticks in its course through the
thread or when the yarn in the shuttle is run oxt. Dr.
Cartwright, in 1785, was the figst to weave by means
of machinery, and to him the world is indebted for the
power loom which, by the help of stenm-power,
performs the various distinct actions we have mention-
ed. Power-looms are usually contained in one laree
room or shed in the ground floor of the mill.  They are
attended by women and girla.  One woman and a airl

can attend to fonr looms, vr one woman unassisted, can
attend to two.

There arc different varieties of weaving, snch as mus-

hin, twill, velvet, plain, check, and patiern or figure-
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“weaving. These varieties are obtained either by alter-
ing the number and arrangement of the healds, by
using yarns of different degrees of fineness, or by in-
troducing at regular inlcrvals different colours of
thread. The Jacquard loom permits of figure-weaving
in silk, worsted, or muslin, and its fanction is to raise
the warp threads, in the order and number required
for the pattern, for the passage of the shuttle.

Mystiv.—A kind of cloth called muslin, in French
mouseline, derives its name from Monasul, near Bagdad,
from which place such fabrics were first imported into
Europe. Until the early part of tho preseut centary,
all the muslin used in Europe was of Indian manu.
facture. Some of these, from the incomparable mannal
dexterity' and patience of the workman, though made
with very simple machinery, equal, if they do vet
surpass, in beauty and fineness any thing of Eoropean
manufacture. Some of the muslin of India, and
especially those of Dacca, are of the most astonishing
degree of ‘fineness §p s to justify their poetical
description as “webs of woven wind.” Snch, however,
has been the result of the mechanical invention of Eng-
land in this branch of industry, that, not only are muos-
ling of British manufacture now nsed universally in
Enrope, to the exclusion of those woven in India, but
large gnantities arc exported to all parts of tho worhl,
and find their way cven into the interior of India.

Dacea cotton i g varicty principally found in Ben-
gal, which furnishes that exceedingly fine cotton em-
ployed in manufacturing the delicate and beautifal mus:
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lina just spoken of. The Berar cottou is another
variety from which the northern Circar cloth is made.
Since this district has come under British rale, it pro-
mises to be one of the most fertile and valuable cot-
ton districts in the whole continent of India.

- SILK.

Silk is a very soft, fine, bright thread, the work of
au insec called the silk-worm.

"T'he art of rearipg silk-worms for the sake of the
thread spun from them, appears to bave had its ori-
gin in China, and the discovery of the use to which
the cocoon of the silk-worm might be applied is attribu-

#8d 10 & Chinese empress who lived about 2,640 years

before the Christian era.

As the silk-worm is a native of China, the culture
of it was confined in ancient times entirely to that
country, and in such importance was the silk manu-
facture held, that the very people and their country
were named in ancient writings, Seres and Serica, from
the Chinese word Ss which signifies Sidk. So little
was known to.the western nations of antiquity ahout

the rearing of this insect, that Dyonisins, an ancient

geographer, when he visited the East in the first years
of the Christian era, speaks of it a8 a precious
web, finer than that of the spider, combed by the
natives from flowers and spun into rich garments at
a great price.
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The web of the silk worm is an oval ball, called &
to deep

cocoon, varying in colour from light straw !

yellow, and corsisting of a single thread, wound .
and round, so as to makea close and jmpenetra
covering. This thread is so very fino that an unrav ”
cocoon, the size of & pigeon’s egg, will measure 86V
hundred or a thousand feet.

In their native coontries, the silk worms form their
cocoons upon the mulberry tree itself, where the?
sbino liko golden fraits amid the leaves,” butin cold cli-
mates, and even in the warmest climates of Europé,
the inclemency of the season at which the worms are
hatched, does not permit of their being reared in the
open air. On this account, they are kept in warm but
airy rooms, and supplied with raulberry leaves till fully
growne

their skins several times, and many dieunder this ~pera-
tion. When they become full of silky matter, they
acquire a yellowish tinge and ccase to eat. Twigs are
then placed before th®m on a state of wicker work,
and on these they immediatcly begin to form the web.

The regular time required for hatching is nine days,
except in the cold and hot weather, when it generally
takes twelve or fifteen. The insect contained in
the cocoon from which the silk is wound, must be
destroyed before it makes its exit, otherwise the
aperturc left by it as it issucs forth spoils the cocoon.

A ‘downy substance called floss must be removed
jrom the outside of th cocoons, after which they arc

While they are in the eaterpillar state, they change
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thrown into warm water to separate tho silk from the
glutinous particles which caused the threads to adhere,
and the cnds of the thread being found, several are
Joined together and wound in & single thread upon a
recl. Thesmallest number of cocoons that can bensed
together in winding, in order that these united fibrog
may form one thread, iy three. This is the silk in its
natural state, to which the name of raw silk has been
given. The next operation is that of elearing and
frecing the threads from nibs and uneven threads, after
which it is worked into threads of different degrees of
fincness according to the sort required. In this state, it
is ealled thrown silk, and is ready for weaving into various
fabrics either as tho common loom or the J acquard loom.
It also forms yarn or thread for hosicry and gloves, and
\also sewing or knitting silk. The floss silk and the
crefuse of the throwing process are worked into yarns
of coarser fabrics, such as shawls and cheap bandanas.

In plin silk-weaving, the process is much the samo
as in weaving woollen or linen cloth, bat the weaver is
assisted by a machine for the oven distribntion of the
warp, which frequently consists of cight thousand sepa-
ratc threads in a breadth of twenty inches. By this
iivention, patterns are casily formed upon the silk, to
produce which, by other means, would require the
greatest skill and the most painful labour. The Jacquard
loom is 5o called from its inventor, a weaver of Lyons,

The excellence of silk as a material for clothine ¢on.
sists in its slrength, lichiness, lustre, and readiness in
taking dyes. In short, silk bears the same relation to
other clothing materials, that ¢old daes to other metals.
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There are various varieties of silk goods, the principal
Dbeing satin, brocade, damask, and velvet. These varie-
tics arc obtained either by making the silk undergo
some peculiar process, or by a differcnce of mechauical
* arrangement in the loom, such as nsing different shut-
tles with threads of variqus substances.

The production of raw silk is extending in British
India, and the quality has for some years been gra-
dually improving, so that there is every prospect of
the English market being supplied exclusively with silk
from British India, as labour is not only cheaper in
India than in Europe, but a greater number of crops
can be obtained in the year. At the pregent time there
is a large export of silk from China to England and
France.

The advautage .ttending the rearing of the silk-
worm in the more clevated districts of India, are now
generally recognized, and silk is produced to some ex-
tent in Mysore, Cuddapah, Pondicherry, and various
parts of the Deccan. The cultivation of silk-worms is
supposed to havebeen introduced into Mysore by Tippoo
Sultan, but 1t does not appcar to have made much pro-
gress until the government of the country fell into the
hauds of the British,

At the present time there is a considerable con-
sumption of raw silk in Bangalore and Mysore for the
manufacture of silk-shawls, handkerchicly, and native
cloths.. Owing to the nature of the climate, the mul-
herry is in constany, vegotation,

80 that even six crops
of lcaves may he obtained in th

¢ ycar without injury
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to the trecs. In Italy, where silk is the grand source
of wealth, the trees havo only one crop of leaves in the
year. The worm, too, thrives remarkably well in the
Deccan, the eggs from which it procceds are here hatch-
ed all the year ronnd, by the heat of the climate alone.

The silk produced in India is of a superior quality, and
realizes a high price in England. The quantity, however,
is small, and the cultuce and management of the worms
so expensivé, that little profit remains to the planter.

The Tassah silk manufacture is carried on at Mah-
daporo near the Godavery, but the cloths are very
inferior to those of the same kind which are manau-
factured in Lower Bengal. This silk is made into
scarfs, punchees, and sarees, at scveral towns of the
Circar of Warangal. It is much used for ladies’ and
children’s dresses, and in most parts of India, is worn
hy tho natives during certain ccremonies, and while

bathing.

WoorLeN Crotns.—Wool is the fleecy covering of the
sheep, and, like the hair of horses and cattle, completes
its growth in one year, then falls off and is succeed-
ed by a fresh growth. Wool differs from hair in this
particular, that whereas hairs are commonly of the same
thickness in every part, wool is genecrally thicker at
the points than at the roots. The whole of the wool
shorn from one animal is called a fleece.

Wools ave distinguished by the leugth of the staple
and by the fineness of their threads. As an article
of commerce it is of great importance, hence much

attention has been paid to the rearing of sheep in all
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A the eonntry with S8axony, Mevino, and Soath lowns,
and the results are stated to be satisfactory, bouth as
to the quality and quantity of wool. Hoonsoor has
become gelebrated for its white and coloured blankets

of various degrecs of fineness. The native weavers

there produce a very good debriptiun of Llankets in
imitation of English articles. Felted blankets and
cloaks have been manufactured from the Mysore wool,
but this is 'gcnemlly coarse, and little used, except
for the native loom. Bangalore aud Tanjore are both
famous for the manufacture of carpets.

WoorLex CLowns.—Themodeof manufacturingcumb-
lies in Mysore, and, indecd, in all parts of the country,
is a8 follows. The wool is clcaned, carded, and spun,
and being put into the loom, is rubbed over with a
mass, made of boiled kernels of tamarinds, beaten into
powder. Aftor this the cumblies are woven in the
usual way, a common onc being woven in six or cight
days.

As woollen clothing is not suited to the cliciate of
Hindustan, there is little use made of woollen fabrics
of a superior quality.

In the manufacture of woollen cloth, the fibres
first picked, cleancd, and combed out, then Spun

to threads called yarn, ang afterwards wovea into
cloth by the loom. It would be difienlt 1., give,
within the compass of a lesson, details of the modes of
 manufacture of the varions descriptions of coods in
which wool is employed.  The mixture of woollen with

sworsted yarns, or cither of those with eotion o +ili:,
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were found, which are supposaid, from the appearance
of the cities, to have been manutactured 1,000 years
before the Christian cra. In the tombs of Thebes,
the potter's art is represented in all stages. The
mixing of the clay was offected by kneading with the
*fect, after which a mass of convenient size was formed
by the hand, placed tipon u wheel of very simple
construction turned by the hand.  During its revolu-
tion, the forms of the vessel were made out with
the finger, the handles were afterwards affixed, the
vessels placed upon planks to dry, then carefully
arranged on trays and carried to the oven to be baked.
Ornamental designs were traced upon them with a
wooden or metal instrument previous to baking.

From what has been said, it will be evident that

pottery is not luble to deeay from the cffvets of time.”

Henee the art is valuable in an historical and auti-
quarian pointof view, as handing down to us records
of the manners and customs of carly natious, ina
state of preservation unattainable in wood or metal.

Till lately, very little scems to have heen known
about Indian pottery, and the general impression scems
to havo been that *it was always of a hemispherieal
shape, ns being most convenient for carrying on the
head. But it is now understood that Indian pottery
i8 not, only varied in shape, but distinguished by the

clegance and gracefulness of its forms, so as to rival

the celebratod Kirnsenn vase.® Some of it is remark-

T e e e e
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The Etruscan ig gy elaborate and delicate vase ateributed
10 the Greek potters of ghe i

sle ol Samag,
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able also for its extreme thinness and Lightness, which
i8 the more surprising as the native potters of India do
not appear to use tho turning lathe to give a finish
to the articles.

This beauty of formn is chitfly scen in the pottery

of Sewair near Patna, Azimghur, Ahmedabad, Mirza-
pore, and Moradalad. *

¢

Uses.—The carlicst use of pottery, as its name in-
dicates,® was doubtless that of drinking vessels, but
there was alsoa religious employment assigned to
carthen vessols, which has been the means of preserving
them for the iflspection of after-generations. In vascs
of baked carth, the ashes of the dead were frequently
deposited, and even where the practico of burning the
dead was not followed, still various earthen vessels
have been found, placed at the hands and feet of the
«skeleton and somectimes hanging on pegs along the
sides of the tomb.

Poreelain differs from  pottery in being formed of a
finer kind of clay ; and consequently in every kind of
pottery and porcelain, are silicat and alumend but
when a third ingredient is added having alkaline §

properties, such as lime or magnesia, a chance s

* From the Latin Poto, I drink.
+ Silex, flint,

1 Alumen, a kind of mineral acid.

§ Alkali, a substance which. when mixed with an acid, pro-
Jduees fermentation,



14z

cifected and a vitrified body* produced, vesembling
many naturnl gems both in density and liability to
fencture. This las obtained the name of poreelain.
Some derive the word from poreciluna, the Portuguese
fine drinking cup, others froz an ftalian word signi-
fying a shell possessing a hard, classy exterior. The

latter is considered the more probable derivation.

The Chinese appear to have been acqu‘aiutcd with
the art of making poreclain as carly asa hundred
years before the Christian era, and at last 1,250 years
hefore its manufacture was attempted in Europe. It
was long supposcd that the fine clay required for the
production of Chinese porcelain was peculiar to that
country, and that any attempt at imitation in other
countrics would prove uscless. So exclusively werotho
Chineso the manufacturers of this article, that it is uni-
versally known by the name of the country where
it was made; but the beauty of poreclain led to
many attempts at imitation, and we owe the produc-
tion of the celehrated Dresden and Sevres China of
Burope, to a fortanate discovery of a native of Saxony
named Bittger, who had Iong been engaged in the at-
tempt tomanufictare an imitation of the Chinese poree-
lain. A traveller called Schnorr was struck  with the
appearance of a white carth near Schneebnrg, and col-
leeted some of it, thinking it might be used as 2
substitute for lair powder. The only drawback was
that the powder made from it was very heavy. Bott-
ger vemarked tho inereased weight of his wig, andno

e I
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soonor discovered that the new powder was an carthy
substance, than ho at once saw in it the long sought-
for material for the manufacturc of porcclain; and
he found that it made a porcclain as white as Cling,
Wo are indebted to DBernard Pallisscy, a Frenchiman,
for the discovery of the art of suaking glazes for the
finer descriptions of pottery. He was in cvery respect
a remarkable man, having endured unwonted privations
for many years in prosccuting his Inbours ; and, after
he had acquired fame and fortune, he died at Iast
in a prison, rather than deny his adbererce to the Pro-
testant faith,

.
The manufactgro of poreelain in Engeland has
been so successful as that of carthenware.

not

: The Potteries of Staffordshire turn out the well.
known Wedgewood ware, so called from the valuable
improvements in the manufacture introduced by Josiah
Wedgewood.

Owing to its resistance to the action of acids, this
ware 18 much used for mortars required in the labo-
ratories of chemists. ’

The cheapness, beauty, and convenicuce of English
ware, have made it so common that, in travelling
from Paris to St. Petersburg, from Amsterdam to the
f'urthcs-t part of Sweden, or from Dunkirk to the
cxtrcnfxty of the south of Frauce, onc is scrved at
cvery 1un upon English ware. Spain, Portueal, and
Italy arc supplied with it, and large quuwtitics find
their way both to Tndia and Amecrica.

I3 ". . '
The maferials for the manufacturs of carthenware
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are reduced to the consistency of ¢ream to cusare ﬂsﬂ
perfect mixtare of all the ingredients, The basis of °
the composition is n clay from Devonshire or Dorset:
shive, to which is added grouud flint with a small
quantity of ground white granite. Thesce ingredionts
being mixed in proper fvroportions and once or twice
passed threugh very fine sicves, the mass is placed
with water in a boiler, and boiled uutil it has attained
a proper consistenecy for working. Those articles which
aro not fashioned by the band, and tarned on a wheel,
arc made in moulds of gypsum, the pores of whioh

Wbsorb tho moisture of the clay, so that the casts shrink,
and are oasily loosened from the monld

After the vessels have been thas shaped, they aro
placed in separate clay cases which aro then put in

a furnace, closely bricked up, and sabjected to nrﬁ'

heat for sixty hours, This process is called

When the ware is withdrawn from tho farnace
is in that state which is known by the name of biscu;
Vessels for common use uudergo no farther treatimont,
but ornamental ware has still to be printed and glazod
The patterns and coloured fignres are put on while
the ware i8 m the Dbiscuit state. The glaze con-
sists of the ingredients of some kind of glass melted
in a furnace and reduced to powder, which is stirred
up in water, and the articles tobe glazed are dipped
into this preparation, and again baked for forty hours

it should bo mentioned that the wldition of the opaque

powder which forms the glaze conceals the pattern

at frst, but after the sceond baking, the glaze becomnes =
fransparent, and the pattern is visible
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Painting on porcelain and carthenware is doue with

a camel hair pencil and the colours used in enamel
paiuting.

LEATHER,

Leather is the tauned skin or hide of animals. Two
objects are atlained by tanning, lst, the leather is
preserved from rotting, 2nd, it is rendered impervious
to wet. The hide or skin of an animal consists of thres
parts, the cuticle which is covered with hair or wool‘
below which is the reticnlated or net-like tissue,
and lastly the.truc skin which is in contact with

the flesh. The last is the only part which can be

tanned, so that it is necossary to get rid of the two

ormer before the conversion into leather can be com-
meunced.

The hides of cows, oxen, and horses, are chiefly

used for shoes. Calves' skin is thinner than cows’,

and is made nto vellom and wused for book-binding,

saddles, harness, &c. Sheeps’ skins are also used for

book-binding, for gloves, for dyed leather used in
covering writing tables, chairs, sofas, and linings for
carriages : and are made into parchment. The skin of
kids, goats, and doe, are useful in the manufacture
of gloves and shoes. The chief sapply of the best
kid is obtained from Switzerland and Tuscauny, and is
used i the manufactare of the finest white and coloured
Jnloves.  Chamois leather is the skin of the moun-
lain poat dressed in oil. Other sorts of skins nsed
for various purposcs are—dog sKin, chiefly for gloves

1



146

seal skin for covering boxes, aud hog skin for the best
saddles,

The first operntion of the tanner is to cleanse
the hides from all extrancous filth. The bair is
next remaved, cither by stecping the hides fof a
shart time in a misture of lime and water, or by roll-
ing them up close, and piling them in heaps, when
they quickly begin to heat and putrify. The hair
being then loosened is scraped off, and the tanner
procecds to the operation called fleshing, which con-
sists of a further scraping with a particular kind of
%uifo contrived for tho purposc, and cutting away the
jsgged extremities. )

" The raw leather is then put into au alkali, or

dilution of sulphuric acid, in order to discharge theoil-
and render its pores more capable of imbibing the 00z,
The oil being sufliciently discharged, the leather is ready

for the voze or liquor in the tanning vat,

The skins are first thrown into pits, whence they are
taken up from time to time and allowed to drain.
The hides ure noxt placed carefully in vats, where
they are spread out smooth, and between every two
some powdered bark is sprinkled. When the vat
hasbeon thusfilled, the ouze has n preparntion of barkand

water, is pourcd on; and a little bark is sprinkled;

over all.  When the ooze has completely saturated the
mass, the tanning is finished. The hides nre thes
hong up in airy rooms to dry thoroughly.

Such is the geperal process for tanning call skt
and the lighter sort of hides ; but the large, thick, heav)
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hides, of which the strongest kind eof sole leather is
made, require to have their pores more thoroughly
opened before the ooze can sufficiently penetrate them.
For this purpose, after the hides have been rotted by
being piled together in heaps and well sonked in an
alkali, they are thrown into a sour lignor generally
brewed from rye; effervescence ensues, and the peres
of the leather open. The hides are then pnt into the
pits and afterwards removed to the vats, where they

remain for about two years before they are perfectly
tanned.

The subscéquent operation of currying renders the
leather pliable and more waterproof. Under this head
is included the process of waxing, which consists in

\laying on the colour or blacking which is composed
b of oil, lamp black, and tallow, rubbed in with a - hair
brush.

Tan is the bark of the oak, and it possesses & re-
markable degree of astringency ; it consoquently' con-
tracts the pores of the leather and renders it imper-
vious to wet. Tannin, as the substance which effects
the tanning is called, may be obtained from many other
vegetablo productious besides onk bark. Pure tannin
is most frequently obtained for chemical purposes from
nut-galls, but it may be procured also from the horse-
chestnut and other trees.

The vast number of barks and other astringents use-
ful for tanning purposes within the tropics are com-

‘ puratively unknow.: in Europe, although they might

be obtained in large quantitics at a tritling cost.  The
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juice contains a considerable quantity of gum and -
has the property of reandering leather waterproof
and cords elastic. The Morocco leather manufactnred
at Hurryhor is treated with salt and amixtare of water

“and the milk of wild cotton; when the caticle or

outer skin has become decomposed, and the hair re-
moved, it is placed in a decoction of mangrove, babul,
or other tanning bark. After the skins have been
some time in this, they are taken outand sewed up
so as to form sacks, and then suspended from the
roof of thé building and filled with fresh tanning sola-
tion. When the process is completed, they are
taken down, the stitches cut, and the skins are dried.
The leather is .soft and flexible, and looks tolerably
well; but it resists the rain indifferently and is easily
penetrated by wet, and during the south-west mon-
} soon it becomes us moist and flexible us paper dipped
in water. When set aside, it becomes monldy and
casily rots. The leather made at Bangalore is con-
sidered very inferior.

PAPER.

In carly times, the materia;ls uscd for writing on
were chicfly such as required only a little mechanicat
fushioning to make them suitable for that purpose.
Characters were engraven on flat stones made smooth,
or werc impressed on clay, afterwards hardened by
the sun or fire. Thin tabletd of wood covered with
w‘ax, and plates of ivory and of metal, have also been
used. The skins and intestines of animals under the
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name of parchment, have also been made suitable for
writing on, but a more convenicnt material was afford-
cd by the leaves of some species of trees. The use of
these, althongh continued in other parts of the world,
‘was discontinued in Europe after the introduction of
papyrus and parchment.

At aremote period, a species of paper was manu-
factured in Eygypt, from the papyrus, a rced which
grew freely on the banks of the Nile.

It is interesting to sco the way in which many of
our words connected with books keep in memory facts
connected with early writing. We talk of tho leaves
of a book, becanse people once wrote on leaves of
irees, as they do now indeed in this country. From
papyrus we get the word paper.  So from the Saxon
word boc, meaning tho bark of the beech tree, which
that people wrote on, the word book is derived-
Volume comes from volumen, the roll into which

written skins were rolled; and a collection of books,

orthe place where they are kept, i designated a libraryy

s the Roman name for a hook was lber.

The Chinese are genchally acknowledged tod)u:zc :f;,:
the first who made paper from ]'fllj‘, an o bave
art as far back as 2,000 years a{f‘ ;he he
s supposed to have learne "
¢ probnblo that th i
the Arabs translate

f their science.
the

practised the
Arabs are sometime
from the Chinese, but .it 18 mor
acquired it from the Hindus, as
many of their works and adopted
These Arabs are further raid to

much o
have introduced
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art of making paper from cotton into Spain in the
ninth or tenth century.

In the fourteenth century, paper made from cotton
was almost entirely superseded in Europe by paper
made from hemp and linen rags.

At one time it was thought that the supply of
linen rags must sooq fail, and various researches were
made to find substitutes. This led to the discovery that
paper of various qualitics may be formed from the barks
of many trees, from the stalks of nettles, thistles, cab-
bages, and even from potatoes, wood shavings, and saw
dust. The Chinese employ a vast variety of fibrous
substances for this manufacture, and apply paper to a
varicty of uses little thought of in other countries.

They make up an infinite variety of kinds of paper
from the coarse, heavy, half-inch thick touch paper
for retaining a slow enduring fire, to the beautiful
go-called India paper suited for our finest proof
engravings. In the tea-chests, there is a lavish use
of m.ny thicknesses of paper. If a hut ora boat
is leaky ovcrhead, the bed is protected by a large
sheet of oiled paper. If a shop-keeper wants to tie
up & parcel, Le seizes & piece of tough paper, and
by volling it on his thigh, at once converts it into
a strong pack thread. Even patches on a torn sail
arc at times made of tough paper. It is the cheapest
of materialg in daily use, and the manufacturers are
very numerons. They make their paper of rice-straw,
of young bamboos, of different fibres, and of the bark
of the paper mulberry.
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The process of manufacture adopted by the Chinese
is the following. The small branches of a tree re-
sembling the mulberry are cut in Jengths of threo feet
and boiled in an alkaline mixture in order to loosen the
inner rind or bark, which is then peeled off and dried
for use. When a sufficient guantity of Lark is thus
obtained, it is again softened, steeped in water, and
the onter parts scraped off as useless. The rest is
again boiled in an alkali and stirred uptil the bark
scparates into distinct fibres; it is then placed in a
pan and worked by the hand in a stream of waier
till the mass becomes soft and pulpy, when it is
spread out on a table and beaten with a mallet.
Thus prepared, it is transferred to a *ub, into which
is admitied an infusion of rice and a root callgd oreny,
and after being stirred and well mixed, it is remov-
ed to a larger vessel to admit of moulds being dip-
ped into it. These moulls are made of bulrushes
cat into narrow strips and mounted iu a frame, and
as the paper is monlded, the sheets are placed on 8
table covered with a double mat, and laid onc above
another, but separated by a small piece of reed which
15 serviceable afterwards for lifting theleaves one from
another. Jach heap iy covered with a board and
weight to press out the water, after which the sheets
are lifted singly by means of the projecting reeds, and
placed in thie sun to dry.
paper also from rags, silk,

A
Phe Chinese manufactured

e kemp, and cotton as carly
as e o .
‘esecond century of the Christian cra.

U\ ;\'l“l'(mgh the Iiudus long nsed the leaves of the Y
ahiput palm and (e Palmyra for writing on with a
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sfyle ov. metal pencil, yet the manulacture of paper
from pulp iy an ancient one in India.  Considerable
quantities of paper are made in India in the present
day, but it is generally of o bad quality. Small paper
manufactories aro scattered throughout most parts of
the conntry. At Singapore, itis manufactured from
jute; and in Behar and .other parts of India, from
the sunn fibre. There are also manufactories in Wes-
tern India at, Ahmedabad, Surat, Aurungabad, Char-
war, and Kolapore. In these manufactories, the pnlp
is formed of old grain bags of the sunn fibre. Good
paper is made at Combaconum and at Perralore a
fow miles from Madras. When paper is made for the
use of royalty, grains of gold dust are mixed with the
pulp, and thus become spread over the surface of
the paper.

The mauufacture of paper from linen rags became
general in France, Italy, and Spain, in the fourteenth
century. Paper was first made in Germany in 1390,
and in England in 1450.

Process of Maxuracrure.—Rags of all calours ave
scparated and sorted according to their quality, cat
into pieces, thoroughly washed, and, by the application
of chloride of lime, deprived of their colour and render-
cd of the purest white. The rags are then snljected to
the action of a revolving gglinder fixed in water, till
they are reduced to a soft pulp. The pulp is now
ready to be made into paper, which is done eitld by
moulds, ag alveady deseribed, or by a machine,

A workman of Franco wade the first attempt to

produce paper in A continuous web, the details of the
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machinery being perfected in England. The chiof ad-
vantages of the paper-making machine are that paper
can be made of any size that is practically requiroed,
and with a degree of rapidity far surpassing the old

method. By the new process, as much as twonty-fivo
square feet can be made in a minute,

In making paper by amachine the pulp ismade to flow
from the vat upon a wire frame or sifter which moves
rapidly up and down so as to force the fine flaments of
the pulp through the wire, whilst it retains any knots or
other unsuitable matter, Having passed throngh a sif-
ter, the pulp flows over a ledge in a regular and even
stream and is received upon an endless web of wire
gauze, which presents an uninterrupted surface of five or

six feet long. The wire web moves forward, and the -

pulp is allowed to flow with such a motion ag to deter-
mine the thickness of the paper. At the same time &
shaking motion is given to the wire web which
assists to spread the pulp evenly, and also facilitates tho
separation of the water which passes through the wire.
Straps prevent the pulp from flowing over the sides.
The pulp, whichis now solid, is pressed by a roller
covered with felt, and is then taken up by an endless web
of felt, which forms an inclined plane and absorbs a
fargher portion of moisture;
by a pair of rollers betwgen which it is pressed
whenge it passes to another incline
flucts ittoa new sct of pressing rollers. The pulp
?S NOW paper, ang requires only drying and smooth-
mg. '170 effect these objects the paper i3 passod over
the polished surfacy of 4 eslinder heated by steam,

The pulp is now seized

d plane, which con-
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thence to a sccond, and afterwards o a third hot t:ll.
than the first two. 1t is then pressed bctw;enwadwz) &
len cloth and the eylinder, and lastly con u;: "
reel on which it is wound, perfectly dry and smoo ,
and ready to be cut into sheets for usc.

In order to give writing paﬁer a gl(?ss, it 13 dx;f)::)ei
two or three times into a tub of szzfz, ma' c -
gkins and other animal substances. This prev eriti b
ink from spreading through the fibres, hence blotting

paper is never sized.

Machines for cutting the paper into sheets of any
size havo been invented by diﬁ"crent' persoxlf;. A;.ft;;
the paper is cut: it is counted or told into q;t;roes Zims
sheets and folded, then put up into reams o q s

pwhen it is ready for salc.

GLASS.

Glass is said to have been discovcred by some

Syrian merchants, who, driven by stress of v(;eathclr
on the shores of Palestine near Mou'nt armel,
in the absenee of other fuel, placed their p?ts ppon

me masses of nifrum or soda, & CArgo of which they
f:d on board. The nitrum being fused by the hLeat,
{:n;i mingling with the sand, .prodl‘lccd a trafxsparent
stream of glass. The Sidf)maﬂS in the nmgh.l:;r]:-
hood improved upon the discovery and practise e

new art with cveat suceess.
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On some of the Egyptian monuments ihe arb of
glass-blowing is represented, and the accompanying
hieroglyphiecs prove that the art was practised
before the exodus of the children of lsrael from that
land, nearly 3,500 years sgo. The glass-blowers of
Alexandria were at an early period celebrated for
their skill and ingennity, and ornaments of glass have
been found among the ruins of Herculancum and
Pompeii. The Jews appear to have carried with them
from Egspt a knowledge of the art, and the Greeks
and Romans, who successively conquered that country,
seem to bave acquired the art from the same sounrce.

Veniee was the first state which discovered the art of
making glass sufliciently cheap to allow of its general
introduction. The Bohemians also rivalled the Vene-
tians in this art, and ornaments of Bohiemian glass are
still much prized.

The term gluss in its widest scnse is applied to
those mineral substauces which liquify and become
transpareut on the application of heat, and remain
transparent on cooling. The base of all glass is silex
or flint. This is combined with an alkali and exposed
to the action of intense heat, which causes the sub-
stances to meclt and uwnite. Silica is found in greab
abugdance in rocks and stones; it is the principal in-
gredient in flint, agate, rock crystal, and quartz. When
subjected to intonse heat, it acts tho part of a power-
ful ucid, and, combined with bases, forms solid com-
pounds termed silicales. Theso silicates alonc arc in-
suﬂ‘lcicut' to form glags, but by a judicions mixture
of metallic silicates with a certain amount of potash

A}
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N 1
: . furmed. The putasa
aud soda, or both, gluss may be fu : ; 1 |
and soda render the glass easy of fusion. A few ranes
g anese is ustaily added to i
of black oxyde of manganese 1s usu ily ad .
naterials fox making flint glass, as this, acting cheini-
cally with the silicic aeid, cleanses the mixture and

Juakes the glass colourless. -

FTI‘.crc ave three kinds of farnaces used in the pre-
paration of glass, one to prepare the jred, a suc'u‘:‘.l
1 work tac glass, and a third to annecal it. Tuc
frit or barch is prepared by curcfully mixing the matc
yinls and sifting them through coarse sieves. They arve
then put into pots of clay and conveyed to the second
f'um:':-c where they are burned or caleined for :;uiii-'
cient time when they are ready for the oferation ol
Dlowing.

3 tiliby, Gexibility, and plasticity
So greab are the ductility, fexibuiiy, 1 5

\Y (l l)\,‘ t. P Vo
' ass Ve ] > ).1(,‘11 8 tllilu 1L cun b‘,‘ bu;\\ e
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Lt way be blown so thin a3 To ﬂ.ullt 1}})0“[‘“: ui}; ;::-.‘{
s duectility i3 cuch thas the fine flumenss of g‘:“.é
can be worked into itk and oiier fubries with beauti-
ful eifect.  The blowing tube is of irou, from four i,
five feet in longth, with a bore of from oue-third olun
el to an ineh in disaeter. Tt is smadler ut the eul
witich is avplicd to the mouth of the Llower s w

.. . ) e
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. . o ’ -
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Boitle «lyss is the coarsest kind mannficturcd. A
wine hattle is formed in a cast-iron or brass mould,
the mark of which is very prominent in some.bottkw.
Bottles containing a fermenting wine, such as chuin-
pagne, require to be very strong. The wine gm'\vers
of champagne lose 15, 20, dnd even 59 per cent. of

. X . .
bottles of wine from bursting by internal pressure,
L

Before *hie invention of glass, thin leaves of miea

were usc;’f for windows.

The seience of optics owes much to the invention
of glass.  Optical glasses must be very carefully made,
requiring the same density and composition thronghout
the whole mass.  This lias been always very ditlicnlt”
to obtain, the best flint glass being liable to undu-
lation, which refract and disperse the rays of light.
Minute babbles ealled s0ls are sometimes to be found
in glass and Laobs, or opague particles of earthy matter
from the furnace. The method of making optical glasscs
is still & sceret contined to the few per.soﬁs who earry

on the manufacture,

NATURAL POENOMENA., .

Jue Anosenrri.—The word aimosphere s derive

ed from two Greek words, signifyine a sphere o
. . v

vapour or zases, and is appiied o vt Subl veaally

ealled e, wlhieh surrounds 1he enrth on evory side.

snd which aceomypanies that holein s daily reve-

Intion on its own axis. and its annged revolution

ownd e xun, T s sapposel that the Sun, Venns,
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Mars, Jupiter, and Satern, Lave cach of them their
cwn atmosphere, and that the Moon has none. The

atmosphere is so 'thin and clear that it appears (o

our sensge i ] 1
- OQL senses to possess no weight, although it really exer:
1508 s 1l ‘
S¢S a pressure  of about jijt .y Jounds on every

iy ar 1 v ot s
fjuare inch of the carth’s surface, By ealculating the

q s on the surface of the hody of
n ma‘n- of ordinary statare, and mnltipl;ing the number
hy A, we may therefore ascertain the yumber of
veunds of pressave whiel,
mosphere,

rumber of square inche

his body sustaind from the
than 83 000 llTlliS will be found to amount to no less

e %y or about 15 tons; but as this enor-
mous weight, presses equally on all parts of the hody
R 8, no one part of the body is incom-
tioded by the weight,  The air then is as troly a sub-

stantial body as water or earth, but of less density.

~ond in al} dircetion

The atmosphere that surrounds the earth is sup-

rosed to he alogt forty or fifty miles in height,
adwayy becosxing

f: rarer us the elevation from the sur-
ac

e of the earth increascs. This increase in density
ar the carth arigeg from the pressure of the higher
vortions of the ajp upon the lower, just as the lower
parts of a haystack will he closer and denser than the
nrper from the pressure of the parts above.

ne

Th i incd,i
_he atmosphere consists of three gases combined,in
diffoy ¥

‘ "ent Proportions, viz., one part of the gas called
OXYECn to foup of nitr

carbonie aeiq gas
the surface of the
n the

ogen, and a small quantity of
Dy evaporation of the watcrs on
carth, there is also always present
atmosphere g portic

. . m of agueous vapour which
kives ram and dew that fy I

uctify the earth,
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One great use of the atmosphere is io sustain anima!
and vegelable life.  Animals inhale the gases which
form the atmosphere through the luass, vegeiabios
absorh them through small pores. I a number of peo-
plo were confined for a length of timein a room i -
limited dimensions, difliculty< of breathing would be
experienced.  The cause of this is, tihat the oxyTen
of the air, the portion snited to sustain animal life, is
soon ethust(:d, and the air of the reom becomes
nvm‘char‘;ed with earbonic acid gas, which is injurio:«
to life and health. This exhaustion of the life-su:
taining clement would have proved destructive o
animal life had not Providence supplied a remei;.
Those parts 8f the air which are injurious to aui-
mals arc beneficial to vegetables. The latter absorb th
carbonic acid gas refused by animals, and, after exposur
to the rays of the sun, emit oxygen, so that a constant
balance is preserved in mature, and the air is kupr
in a state of continnal freshness?®

. . . .
Air is clastic, that is, it may be condensed by
compression, and when the pressure is removed 1
again expands so as to fill the spaco it bein:

occupied.

The other properties of air hesides elasticity are ex
pansivencss and weight. It is also invisible, transpartn: .
and subtile, and it is owing to some of these prope:-
ties that currents of air called winds are produced.

The airis necessary for several purposes, besides
Were 14

not for ilis agent, we sbould see none of thosze

the support of animal and vegetable Life.

varictics of colour which refresh the eye, nor would



any sourd be heard, for sl e prodaced by

bersiiostons or strokes wpen the o wlich o it m
sden et at afh sty the neeale o ar e ear,
VCotnee an impression of meund 1 ey o the

g

Auy substance whi i is 1 v Bl tian aje
will rise throwel oo 0500 il B arraies o heseht
where the speciiy praviy of bl §L couzls 1, then,
we fill a thin silken bag withe a gus called ':l:ydmf_:on.
which is lighter than common air. it will vscend if
ihe bag and the gas contained In it are not beavier
than the quantity of common air which the ay dis-

places.  On this principle balloons are constructed.

“

Winns—~Wind is the air in a state of motion,
This motion of the wir crigiates from a varietyp of
causes, the priu(‘ipul of which appears to b heat,
When air hecomes eheaied or vareticd. it has w
tendeney to aseent on aceount of its wreater lisht.
tiess. and the vacant spuce which it lenves i imme-
dintely filled by a rush of ¢ wire This process may

he obsevve 1 if we throw oo the door ol o room

the temperature of which hus S some tine been very
ftom ofthe ’l‘)'tlﬂ the

warm. On applying @ light to the voit
. ’ I O R THY BT S L O T T

flagie will be blown diwards. by 0 tot e
M . , L TN
in; if to the top, the fuane

"y iho hcuted ni]' ]‘U:«)l;ll:.f ouf.
air in the tropical regivns, which breomes ravetiod by

. o . I

the intense heat of the suwn, cxpands. beeames ochger,
andascends intoabigherregion. andthe vacnuniwiich it

. R . L te 1o
lenves is filled up by a rush of entdwitedsfrom theeoclor

will B oown oniwards

In l:.«* EREHY \\';\'\.. ”“_

regions near the poles, while tie heated 2 which las

\
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aseended flows towards the poles, becomes cool, and.’
i ifs tnrn, displaces #he rarcfied air at the equator.

Trsep Widps-—As  the atmosplere accompanies
the carth in its revolution on its own axis, the auw
of the equator has a much areater degree of velocity
than the air at the poles.  And theair which rushes
in from high latitudes towards the tropies does pof
nequire themelocity which the earih Las ai and about
the cquair, so that the carth scems, asit were,
to glide away, and the winds stay behind; and,
mstead of Deing north and sonth winds, as they
wonld be did the earth not revolve, they acquire an
asterly directign or become north-cast and south-east
winds. These winds blow for months in one direc-
ion at the speed of from ten to twenty miles an hour.
They are known as 7rade winds, becanse the mariners
sf the Atlantic and Pacific Oceans take advantage of

Jiewn inetheir voynges.

# Moxzooxz.~—Monscons, or shifting trade winds, are
merely the trade winds modified Ly {he position of the

sun at cerlain seasons, with reference to certain large

masses of lund lying within the tropies. The Eng-
liaho word anonsgon is derived from the Malay naoseer,
slgnifying a scason; hencethe term ® mousaon,” or
scason wind. The monsoons blow with the ereatest
regrlavity beiween Hindustan and the eastern enasy of
Africa. \\'hc.n the sun 1s south of the equator, from

Ce ey L] € s, oy . e .. .
# The word “Monsoon™ as here used denotes the wind ;5 as
e eoilagainily in Madras it refers only 1o the heavy falis of

sain attendant on the setting in of e monsoon proper,
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Qctober to o
pewber April, a north-cast monsoon prevails; bed
rhen  the s i ¥ vom AT
o sun s north of the eqaatar, from Apfi] L
) 2r, & south-w
-western current is esiahii
the sun passes t} it 1s extabiished. \\'be’;
“changi sses the equator, and the monzoons 89
; ’ . . . .
ging their direction, variable winds or tempes
generally oceur, o disterban hicl el :
s nance which is ealled by 864
men v 6 ren ket . o y
the “ breakiug up of the monsoon,”

Ihc 1 of « 3 —-—
l(‘OI')' s S 5 18 A48 S
A tllQ MONSYONs 18 as fﬁl‘ WS

When th
¢ sun has (rre 4 ;
grreat norihern deelination. the:

euinsula of 11 !
{:ein":::‘;;)trll'lllx:dustnn. the north of India, and Chinu?
rnshz.q to ﬂ[:g}nl'a:;ed’ the quick movingair of the equatos
space, where th(:ui)w}m‘d’ to fill up the slower moving
supply of air hav-r 1as become rarcficd, aud s ne¥
the east, but also "8 n'ot. only rapid velocity towards
S0 a motion from the

soutli-w south produces the

est 3 i
Bo— (;nonsoon in the Indain Ocean, in the Bay of
>and the China Sca.  When the sun, ou 1h

other ha
and, has 8
yhas greatgonthern declination, thesgme goas

are ocenpi ir, whi a

e pied by air, which, coming fv

he norhern tropie
‘r

the space it ig

om regions beyon ‘
‘ has less easterly  velocity than
drawn into.

. This egives iran
casterly  dircetion, gives “the ard

whie .
vhich, combined with its p!‘OPOr

motion townrd«

ads the e .

juator from th

-nor © no ces
the-north cast 1mnonsoon. rth, produ

In addition to the grand effect

the monsoons, the s of the trades and

heati :
ating action of the sun produces

change of air i

7 . in some .

in wh 1e parts of the world
at are called la,d and % ! the worih

hut little affected by sudde
such as are pr

night, and it par

a Adinrnal inter

« breczes, o The ocean 18
oduced by :lhzh““é'l's Of temperature,
ticipates only Succes:qm,, of day and

only to a certain extent inthe

;
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alternating temperatares of the seasons, Such changes
hecome equalized ovet large tracts of salt water, and
serve to tempor the rigours of climate on coasts and
in islands. 'The land, on the eontrary, hecomes rapidly
heated hy the san, and is rapidly cooled in its absence.”
Thus, the great continents » act as heaters and
enolers of the atmosphere, and produce thoze chanwes
in the acrial currents alveady noticed; and not only
continents, but islands of moderate size, produce the
daily alte ':\%ion of land and sea breezes, so refreshine
upon the coasts of hot climates. Durine the day the
1and heeomes much more heated by the sun than doex
the adjacent water, and, consequently, the air resting
apon the land ig much more hented and rarcfied than
that upon the water. The cooler and denser air, there-
‘ore, flows from the water towards the land constituting
the sva brecze, and, displacing the warmer and lighter
air over the land, forces it into a higher region, along
which it flows in an upper current to seaward. At
takes place. After sunsct the

« night a contrary effect
pidly than the water, and the

jand cools much more ra
air over the shore becoming
heavicr than that over the sea,
forms the land livvzc.

cooler, and consequently
fows towards it, and

The phenomena of Jand and sea-bréezes may be well
illnstrated by a simple experiment. Fill a lurge dish
th cold water, and place in the middle of it a saucer
grater; let the dish represent the ocean,

or an istand heated by the sun, and

wi
full of warm
and the sauc
ravefying the air
{he air of the room be still, on applying it successively t

-

above it; blow out a wax taper, and it
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every side of the sancer, the smoke will be scon moving
towards it and rising over it, thus idivating the course]
of the air from sea toland.  On revering the experis)
ment, by tilling  the sancer with coll water, and the
dish with waem, the land breeze wiil be shown bY
Lolding the smoking wiek over the edee of the siucers

g
the smoke will then be wafted to the warmer airover
the dish.

Rotatory disturbances in the :\il'«‘.i~pln“ a vaviety
of phenomena which have been distinguished by vari©
ous names, such as wlirluind, waterespond, sond-sponh
sand pdlar,  tornado, whit: sl g oo, g

.
These terms have been applied to rotatory storms of
small extent.  The huriicanes of the West Indies and
the fyplomns of the Indian seas are whirls of greatly
increased extent, often extending from one to four or
five hundred miles in diameter, and consisting of a re-
volving movement propagated from place to place, not
by bodily transfer of the whole mass of air which at .'my"
moment constitutes the hurricanc from one eooranhical
point to another, but by every part of the :mnu;ph(-re
in its track receiving from that befure it and transmit-

ting fo that after it this revolving movement.

It was formerly supposed, when aceonnts of Lurri-
fanes were reecived, as ocenrring at ditierent isdamds
m‘1 varions dates, with marked differences also in the
(hre.cf:ion of the wind, that those viologt storrs werr
I'Ochhn(,jar in their course, and that such acconrt:
related in most eases to different stormes,  Their true
nature was first clearly cstablished by Mr. Redticld of
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vow York, and aticrwards by Lieutenant-Colonel Reid,
tovernor of Barbadoes, by constracting charts on &
arve seale of some of the most remarkable hurricancs

mrecord.  In this way o single storm was traced suc-

‘essively from one island or loculity to another, and the
lireetion of the wind at any ond point or plece was
lound to have no connection with the general prouress
or direction of the storm.  For cxample, one of tiw
tracks 1hus 11d down is that of the memorable gale of
Angust hs't‘,j, which, passing close by the Windward
Inlands, visited St Thomas’s on the 12th; was near
Turks islands on the 15th; at the Baliamas on the 15th;
alone the coust of Georgia and the Carolinus on the
15th 5 off \'ix'gh:i:i,.M;:z‘_y]und, New Jersey, and New
York on 1he 17th ; off Georgie's bank and Cape Sable
m the sl and over the Porpoise and Newfoundland
bunks on the 10th of the same month, having occupted
about seven duys in iis ascertained course {rom near
tie Wondward Islands, a distanee of more Tian S0y
1ites, the mae of its prouress being equal 1o 15 wiles
1

an hour. Now the wetund velocity of the wind in its

rolatory wovement is probubly five Qnes greater than

srut s of mroresy, which wonidbecgual ina rectilinear
i
. . . v
eotrse 1o about 15,000 wiles 5 but the whole Jeneth
oV ihe tenek Coes ot eveed D000 miles : we thus have

~ (PR . -
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movements of flnids, is invariably accompanied with-
vortices on one or 'both sides of the moving mass,
which continue to subsist and to wander over great
tracts long after the original impulse is withdrawn.
In such vortices the motions of translation and reta-
tion may have any proportion; but the former is
ususlly slow compared with the latter. An illustration
of this kind may be witnessed at a mill-dam when the
sluice is closed s0 as to allow the water to escape
at sowre suiall hole. A funnel-shaped depression will
appear ont the surface, in which air descends, often to
the actual hole of escape, though that is many feet below
the surface, but often also as an interrupted oolumn.
All the movemgnts of a rotatory storm are here repre-
sented by the revolving fluid. So long as the hole
is kept open it retains a fixed position, at least at
the lower extremity, fluctuating only by a bend of
the column. But if the hole be closed, it immediately
begins to wander, continuing often a long time, but
gradually retreating upwards.

VOLCANOES.

Volcanocs arec mountains having openings or craters
at the top. Thesc craters are the vents of subterranean
fire, from which issues burning matter or lava, together
with stones, ashes, and mud. Volcanoes are so termed
from the heathen deity Vulean, the mythical god of
firc, who was supposed by the ancient Greeks to reside
under Mount Altna, engaged in forging thunderbolts
for Jupiter.

Volcanic cruptions are gencmlly. preceded by certain
2

. <
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peculiar phonomena,such as deasely close atmospbe
und great stillness of the air; a low rumbling suble®
rancan noise is then heard, followed by colum

thick smoke and showers of stones, issning from tll':

crater, the stones being projected to an immense d"

tance with a thundering roise.
' Earthquakes are those violent up-heavings and rock-
1ngs of the earth which generally precede the cruptio®
of a neighbouring volcano. When these are felt
short distances from the geat of volcanic acvion, thef
are accompanied by fissares or chasms in tho esttl-
Another kind of earthquake shakes cxtensive tracts of
country, but is unaccompanied by these openings
the earth, and followed by leas dreadfal consequence
Those voleanic mountains which have ceased 10
throw out lava, are called extinct volcanoes ; tho#®

which have done so within the memory of man 8%

named active volcanocs.

The first shock of an earthquake is generally b
most severe, the following ones gradually decreasing
in force. The single shocks of an carthquake lsst
from a few seconds to two or three minutes. 1P
Europe, the active volcanoes .are those of tns i
Bicily, Stromboli in the Lipari Islands, Vesuviusin the
Neapolitan tract, and Hecla in Iceland.

. In Africa, the volcanic district is found chiefly in the
islands, the mogt celeb

: rated volcano being the Peak of
Tonelflﬂ'e in the Canaries, ¢

The volcanic district of the new world is principally
‘ 0 nent, alopg the line of the
rocky mountaing and. the Andes,
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The northern extremity of the volcanic region of
Awerica is continued into Asia by the Peninsula of
Alaska and the Aleutian Islands. The line of vol-
canoes extends throngh Kamschatka by the Kulu Is-
lands into Japan, and is thence prolonged by the Phi-
lippine Islands ihrough the Moluccas and the Sunda
Islands into the Bay of Bengal, and northward along
the entire coast of Arracan aud Chittagong. In the

line just traced the most active volcanoes in the world
are found.

Earthquakes are of rare occarrence in the Peninsula
of India, south of 15° of Latitude, though they are

sometimes felt across the north of Nellore by Ongole
into Kurnool.

The only aunthentic account recorded of any earth-
quake on the coasts of India from Bombay to Calcutta
is that of the ernption at Pondicherry in July 1757.
Fires were seen from Pondicherry to break ount on the
sarface of the sea three or four leagues from shore,
throwing up pumice stone and combustible matter,
accompanied with & noise like thunder or the roar of
artillery. An island albout a leagune in length and the
same in breadth appeared above the waves with a cone
in its centre. Vast quantities of fish were found on the
sarface of the sea, killed by the eruption, and the
seafor several days afterwards was covered with pumice
stone, so that vessels had difficulty in making their
way through the water, while they ran the risk of
Jbeing burned by the showers of hot ashes with which the
air was darkened. The island speedily subsided again.

The earthquake of 1810 in Cutch, clerated the
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Ulla-Bund & mound 50 miles in longth,

breadth, and 1 feey high; sank the Ruan of Caled?

and ereatod a salt marsh 2,000 miles in area; l“d ke

citics of Ahmedabad and Bhooj partislly in raiss
1more or less injured every building in the pm"""
In 1765, the town of Lishon was completely dm"
by an carthquake the most destrnctive thab o
occurred in Europe. It is said.that thirty thon“na’
persons perished by it. Another celebrated “?‘bqn’k.‘!
accompauied by an eruption of Mount Vesuvins,

pened about A. D. 72, in the reign of the Roms?
Emperor Titus, by which the cities of Hercalane®”
and Pompeii were buried in the mass of burning lave
that issued from the volcano.

-

Usex oF Vorcaxors.—Ag the ingrodients of which
tho earth is composed arc deposited in layers one above
another, it would bo impossible, in most instances w
reach any of tho lower rocks in their natural PO6"
tion, and render them available for the nse of ma®-
But by voleanic aetion, the different strata of rocks
and carths bave been heaved up into sloping posi-
tions, 50 that strata originally deep in the bowels of
the carth arc brought neay the surface, and .s0Me"
times cxposed in clifts to the air. Voloanocs are
algo a useful provision as the safety valves or chimney8
by which clastic matters are permitted 1o discharge
themselves without causing

too great a strain on the
surface of the enrth,

16 miles i
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ELECTRICITY AND THE ELECTRIC TELEGRAPIH. ~

The English word ¢ Electricity’ is derived from a
Greek work signifying amber.  In carly times it was
observed that amber when rubbed acquired the power
of attracting light bodies, such a3 hair and feathers,
At o more recent period, it was discovered that glass
and wax or any resinous substance acquired tho
samo property, and emitted a bright sparkling fluid.
This has been called the Electric fluid.

Electricity, lilke heat, appears to pervade all sub.
stances. If we excito a. picce of glass or a stick
of sealing wax, by rubbing it on a piece of woollen
cloth and pdt it near any light substance, say a
ball of }:ith, the following phenomena will take place.
The excited glass, on being brought near the ball,
will attract it, and on removing the, glass, and again
advancing it to the ball, the ball will be repelled.
The same thing will take place if we substitute wax
for glass. But if, when the ball is electrified by tho
glass, wo then apply the wax, the ball, instead of
being repelled, is attracted ; and so also when the ball
has been electrified by jhe wax, the glass, instead of
repelling, attracts’it. Henco wesee that the electricity
produced by glass, differs from that produced by
resinous bodies; the former is ealled vitreous or
positive electricity, the latter, resinous or negative
clectricity. When any substance is charged with more
than its natural quantity of electricity, it is said to
be negatively electrified. Those substances that are
'cnpable of recetving more than their urdinary share of

clectricity, as, for instance, glass, wax, amber, dry air,
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feathers, silk, cotton, wool, are called electrics. They
aro also called non-condnctors of electricity, becnﬂ.l'?'
although they are themselves capable of Pm‘l“cm:,
electricity, they do not convey it from on body
another. Another class of substances is called non‘de:-
trics, becanse they do not exhibit electricity when “fd‘
bed. The principal of these aro the motals, and all fi®?
except oil and dry air. These are also pamed 00%
dnetors of electricity, bocause they have tho pove
of conveying it from ono substance to another-
Although this distinction is generally made, it i8 verJ
probable that all substances are more or less conduc”
tors of eloctricity ; and for the words condunctors sod
non-oondunctors, might be substitated, quick conducte™
and slow conductors. ' .

The immense velocity possessed by eloctricitys and
its instantaneous arrival at different parts of 8 me
tallic tube }mwe'ver long, has suggested the ide®
of employing it in conveying signals from omné P~
of acountry to another. ¥or this purpose, iron Wir°
is laid down between two places, and the clect®

sigoal which is communicated at one end of the Wir®
is conveyed to the other in an instant of time.

This invention has been named the Flectric Tele

graph. The word telegraph is derived from the Greek
tele, at a distance, and grapho, I write.

. Tho essential parts of an electria tclegraph are tbre®
In number, viz,, the battery, the wire, and the instrd”
ment. The electrical power is derived from tho P‘t‘
tery ; the wire is tho channel or path which convey®
the electrical forca from the battery to the require!
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point; by the instrnment the signals are made or the
words printed.

The simplest form of battery is & water-tight box
or trough partitioned into cells by pairs of zinc and
copper plates, so arranged that the copper plate .ol'
one pair and the zinc of the mext are on opposite
sides of the same celln. These cells are filled either

with a dilated acid or a solution of some salt which
acts chemically on the zinc.

Attached to the single plates at tho ends of the
battery are screws called poles, and to these are joined
wires which connect the battery with the instrument,

or one })atter'y with the next, when more than one bat-
tery is used.

The wires which transmit the electric force from
the battery are suspended on posta of wood along the
lines of route, by means of rings or tubes of glass,

earthenware, or porcelain. Theso substances are pre-
ferred because they are non-conductors, and so do
not allow any portion of the electric current to
escape. These insulators must be protected from rain,
because, if water wets the surface of glasa or
porcelain, it loges ite non-

_ condncting property and a
portion of the electric current would escape along
the posta to the ground. For the same reason,
when the wires are conducted through damp tunnels
or places where they are liable to be exposed to wet

. agl damp, they cannot be snspended in the usual way,

but are preserved in a coating of gutta percha or
some other material impervious 1o wet.
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Besides frictional electricity, there is voltaic or gal-
vanicelectricity ; and the introduction of Volta’s battery
constituted a most important epoch in electrical appli-
cations, ns prodncing those electrical phenomena arising
from the chemical agency of certain metals with dif-
ferent fluids. The agent itself is delominated galvanism,
from its discoverer Galvani. The action of the electric
current so produced npon a magnetized needle was
next discovered. It was then'suggested that this needle
might be made by the galvanic carrent to give signals
at o distance. At first, n number of ncedles wer®
required. Theso were placed near to, and parallel withs
the wire, 5o as to be influenced by the electric cttl'l'ﬁ"‘t
passing through it. Each needle represented a certainl
letter, and the movement of any needlo by the elec-
tric current showed that tho letter for which that
needle stood was to bo taken as part of & communicatio®
or telegraphic message.

'I,‘elegraphic instraments are varied in form and in
their modes of working. Theone formerly in gencral use
was called the Indicator telegraph, in which the signals
wero given by the movement either to right or left of &
poiater or indicator, acted on by an electric current
Passing through a coil of wire, For instance, 0ne
mevement of the needlo to the right may indicate &
two to the right b, and 8o on, to the first half of the
alphabet ; again, one movement to the left may indi-
ct?,te 7_"’ two movemonts of the needlo iu tho same
dutectlon %, and s0 on to the end. Recently, howoyg™
ﬂl“? has been Superseded by the printing instrument i
which, instead of indicating the letters of & word,

17

prints the words themselves; but the doseription of
this would be too lengthy for insertion.

Telegraphic wires are not now confined to land.
The immense advantage it would be to connect different
countries and contiments by sub-marine telegraphs
becoming apparent, many a.;,tempt.s have been made
to submerge wires at tho bottom of the ocean. The
ptincipal dificulty to be overcome in this attempt is
to prevent the sunken wire from being injured by rocks,
ships’ anchors, and the action of currents and tides.
For this purpose it is usnal to encase the wire in gutta
percha and then surround this with a very strong and
durable cable formed like a rope, only of twisted wire
instead of coir or hemp.

A telegraphic wire connects Ceylon and India which
works well. There is also a telegraphic line from Cal-
cuita to Madras, and between Madras, Bombay, and
Calcutta, but owing to the nature of the country through .
which it passes, and especially from the powerful
action of atmospheric electricity in stormy weather,
these lines are often out of working order. The con-
tinents of Europe and America are connected by two
cables which span the Atlantic.

By means of a cable along the Persian Gulf there
is now almost daily communication between India
and England, the route being from Bombay to
Kurrachee, thence to Bushire, up the Gulf, across
Turkish territory into Europe ; while in Europe there
arg various lines leading to London. The continent of

‘India, under the able dircctionof Sir R. O’Shaughnessy,
. appears to be well supplied with clectric telegraphs.
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That gentleman, writing before the late mutiniee, ‘zl:li‘;:
caused much destruction to telegraphic lines. 8ays,

telegraph lines constructed under my direction durisg,

the two precedingeyears extended in unbroken rang®
from Saugor light house, at the mouth of the Hooghlys
to Peshawur, beyond -the Inans, vih Caloutt®
Benares, Cawnpore, Agra, Delhi, and Lahore. From
Agra the line stretched south to Gwalior, Indore, “‘.d
Bombay ; and from Bombay traversed the Deccan,

Poona, Belgaum, and Bellary, to Bangalore snd
Madras. Lastly, from Bangalore, a lino ran south 40
Mysore and the Neilgherry Mountains.” Itis stated M
in October 1858, there were open and in working
order?, 155 miles of electric telegraph in India ; and the

distance has since been increased, especially by the §

telegraph which is laid down on the railways, &%
which is the property of the companies. The other
lines belong to Government.

STEAM AND THE STEAM ENGINE.

By the application of heat, water may be converted
into nqueous vapour or steam, in which state it occu-
pies moro than 1,700 times its former space. Steam
is transparent and colourless, and when it first issues
from a vessel of boiling ‘water it is invisible, but
it becomes visible on contact with the cooler air which
condenses the moisture and makes it like a cloud.
The clastic force of the vapour arising from water boil-
ing in an uncovered vessel is cqual in prossure to the
wir, viz, 15 1bs. on every square inch of surface, but
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when water is boiled in a close vessel, such as a
steam boiler, where the steam is not permitted to

cscape, the force goes on gradually increasing, and
unless an opening is made in the der it must even-
tually burst with a lopd explosion. It is this elastio
force of steam which acts in Whe sieam-engine, snd
whioh, mismanaged, canses the many fearfual accidents
from the bursting of steam boilers.

Steam s now an indispensable agent in the arts and
manufactures, and it has accomplished a complete
Yevolution in the modes of sea and land travel.

The prodactlon of the steam engine is undoubtedly
one of the greatest triumphs of modern science. The

name of Watt is inseparably connected with the

steam engine, as it is to him and others who followed
in his steps that the world is indebted for the
snccessful application of steam power to the pur-
poses of navigation and inland communication. The
elastic force of steam hLas been already mentioned..
In order to measure the elastic pressure of steam
in a boiler, & bent tube called a barometer guage
is used. This tube is open at both ends, which
are curved upwards, one cnd communicating with
the interior of the Dboiler, the other end being left
cxposed to the air. In thg bend of the tube and
rising a short way up the branches is placed a quan-
tity of mercury, to preventany communication between
the air without, and the steam within the boiler. If
then the steam in the boiler be equal in elastic force
to the external air, the pressurc on the mercury will
be the same on both sides, and the wmercury will be
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when tl.xe piston isat the highest point of its stroké s9p’
Pose this nrrangement reversed, that is, I to be 0peRe
:°b:h° "0“9}‘ and F not; then the steam rushing &
e the piston will drive it downward, and tho “u‘ﬁ;
vah is below the piston will escape throngh F eith®
intg the outer air or ifito a vessel provided for the
purpose, it being 8o contrived that tho Arrsn
vThmh opens F to the boiler cuts off the comm‘“‘i*n
tion of F. 1f this alternate opening of the pipes ber
effected by some contrivance, it is manifest that ¥
s)?all obtain a continuous oscilluting motion of ¥%
piston C, :

'The contrivances for the alternate epening of the
pxpfm are varions ; in the figure we have represe?
 simplo and common one. G isa steam-tight
which is made to slide up and down by means ‘?f
tlnlx‘::hr(:;l GH ; the magnitude of this box oF slide 1‘:
st umt when one pipe is jnst covered the othf?f
as F 1.: ‘:Zered, and while cne of the steam-P' her
() con ) ﬁgurc, is uncovered by it the .Ot g
& municates throngh it with the vent pl,pe £

then the rod JIG has exactly the reverse motiod O -
the rod CD, so that one shall rise when the other

falls, it i i .
doné, 1tis evident that what was required ¥

It 3 .
t is clear that the pressure on the piston through .

out . .
the stroke will not be unfform, because, with ond

f the pi Vg s
Otthepipes I, I, iy being shut and the other opene® .

piston ; io fa -tux of steam both ubove and belo®
be as ’ b 1, 8t the middle of the stroke there wi
wuchstcam pressure on one side of the piston asor
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the other. This dificulty is obviated by the use of a
Sly-wheel, which is o large heavy wheel turned by the
rod CD, and which by its momentum carries the
machine past the half stroke and also tends to equalize
the motion thl‘oughout' *

The manner in which CD is connected with the #y-
wheel, and the motion of the rod HG produced by an
eccentric crank on the axis of the fy-wheel, we shall
not here describe.

The steqm, when allowed to escape from the cylinder,
through thepipeli,may be permitted either toescape into
the outer air, or else to flow into a closed vessel in which
it is condensed, and the water formed by it pumped up
again into the boiler to be re-converted into steam,

In the former case, the pressure of the atmosphere
is allowed to act on the piston, and must be overcome

")y the greater pressure of the steam on the opposite

side: bence, in order to produce a given effect, the
clastic force of the steam; and consequently the quan-
tity of fuel employed, must be much greater in this case
than when the steam is allowed to escape into a con-
donser ; engines on ihe former construction are called
High Pressure, on the latter, Low Pressurc engines.

The high pressure engine has also this disadvantage,
that the interior of the cylinderis cooled by being open
to the atmosphere, and consequently when the steam is
agein admitted some portion is condensed and render-
ed ineffective.

It is usual to cut off the steam before the piston has
attained to the end of its stroke, and to allow the stroke
to be completed by the elastic force of the steam al-
veady injected; by this arrangement not ouly is less
stcam required, but also the motion is more uniform.
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int :

.An hcarlier and imperfect form of the stear®
:l’:i.v the atmoapheric engine, in which the pisto?
R up by steam, and a vacnum having

bees F* <,

i‘:";::low it by an injection of cold water, the P‘”‘

Tho s ‘;: down by the atmospheric preaﬂ”‘:“;.'
lind Pal defect of this construction is, that

€T mugt b(: C()Ok‘d dnw" at every SQI'OL'O, ‘nd ]

Sequently when the steam i ngnin admitted 8 'ﬂ}{

l&r Qe ( . . .
wag [nantity iy condensed, and there is an '} k
ste of fucl, oentlt

Tll' onstracti nscq
almost, cniirc)yd 18 construction has co.

iSﬂppcarcd."

LOCOMOTIVE STEAM ENGINE.

0
£ all the uses to which steam has been pub ’ﬂﬁ:

i8 of g, :
Zreater Importance than its npplicatiun to}

tion, F i .
— o:!to}r thig reason g sketch of the princl :
both j 10 Lﬂcomotivo or Railway Engine il i

n . .
teresting ang mstractive.

The 1, i '
- E"Ocomotu'e Engine congints of a strong cast y
. ])Qi ' ’Ppoﬂcd npﬂn 81X \\'11(‘(,“,", the two lafgcf '
ng: named the gp; Ou this fram® =
a boiler of 4 of PM“
wronght iron Fivetted tog ! covered " 1
wom'len easing fo  (heek ’
Nomize t,¢ hicat,
ney, and attache

ving wheels,
c¥lindrieq) form, made
viher, ane
radintion,
In frout of (his boiler 3
a fors®

havi 1 to the other end 13 A
g o gpqy; il
fuel. T} -" Ungat the bottan for the ,fcfpfl iy
‘ hiy furnge con:
double sideg gy,

water nboyy, th

sists of 4 conieal ot
. 4

1 top, eneloging within them als v

e inches thick, The smoko an

alp from ()
¢ fire ¢
five “ter w numbner of sl tubed
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pass along the lower part of the boiler towards the
chimney, By this arrangement, the smoke and hot
air from tho farnace are mado useful in heating the
water in the boiler, and promoting the rapid gene-
ration of steam. From the boiler, the steam passes
into the cylinder which is plaged rear the bottom of
the chimney, and in this cylinder, as already des-
cribed, works the piston.

The lower end of the piston rod commnunicates
motion to one anglo of a picce of iron machinery of
a triangular form, which moves upon a hinge at one
of tho opposite angles. The remaining anglo of the
triangle is attached to a rod, which, by means of a
crank, works the whecls of tho carriage. The motion
of tho triangle converts the perpendincular movement

/of the piston rod into a horizontal ome of the rod
which works the wheels.

In all steam carriages, either for railroads or com-
mon roads, and in almost all steam-boats, there aro
two distinot engines working two cranks on the main
axles, which bear the driving wheels in carriages, and
paddle wheols in vessels. The chief object of this 1s,
to obviate a defect in the crank.  When a crank with
its rod revolves, there are two points in ita revolution
whero neither pushing nor pulling will tend to make
it revolve. Theso points are called the dead painte,
past which the crank is carried simply by its mo-
mentum. When, therefore, two cranks are placed on the
same axle, they aro set at gight angles to each other,
so thatl the weak or dewd points of the oue may cor-
respond with the strongest points of the other. To
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accammodate them to this arrangement, one engine 18
always half stroke Inter than the other, so that there
i8 1o danger of both the cranks arriving at once ab
the dead point. Were they to do so, not only would

the motion be uneven, but the cranks would probably
be broken off short.

The engine driver has the power of altering the
course of the steam, and thus reversing the action of
the engine, and consequently of the wheels, so a8 t0
move the engine backwards and forwards at pleasaré-
The engine driver performs this operation and many

others by means of handles extending to the back of
the engine where he is situated.

Attached to the engine is a carriage called a gender,
which contains the water and fuel, and the %
conveyed to the boiler by means of a pump work
by a part of the machinery connccted with the engine.

THE RAILWAY.

A Railway isa road having & smooth and solid
foundation upon which are laid down rails of wood
or iron in two narrow tracts, along which the wheels
of a carriage roll with case and velocity. The term
railway ig applied to such rond, whether the carriages
be drawn by steam power or horse power. Railroads
were in use long before steam power was applied to
the purposes of locomation, and they were originally

employed for the purpose of conveying conl from the
month of the coal-pit to

¢ nearest depét or placo’
of shipment,
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The success which had attended the "n‘:ention of
the steam boat, suggested the iden of employm!; steam
in impelling carriages on land. Bat before th:srt?ow]::

 could be successfully applied to land travel, a ;;3 b:n;m
Kind of road was necessary, and such as sh(;n:nA oo
from all the obstructions of the common roa 1. fmﬁ‘er foc
railway should be upon one uniform leve , :

end, but the irregularities o.f the earth’s surface
&ultix;g from the presence of hxl.ls and ¥alleys, ?v::
and canals, and the diﬁ'erem?e in the le.vel of , .ne
places betwreen which the railroad runs, 1? mos -1 -
stances renders the formation of such a line an im-

possibility.

When & railw;:.y is projected between two bo;ms,
a careful survey of the intervening count;yt;akzsos ::;
«the geological structure of: that par; o izm nnry
i is investigated, the elevations and depress of the
d are calculated by competent persons, and, e
lt:; data thus obtained, the civil eng'u'leer can d.etermme
how far the proposed road will requiro to deviate frlc:ex:
a direct line between the two plm.ces,. and tltehnm.x;l o
of nscending and descending inclxnatl?ns whn}(: wxwes
necessary, or, in other words, what will be the cu
and gradients in the line of road.

The lateral deviation from a straigl.xt lir;)el inla rat:-
way must be made jn curves o‘f consTdera o length,
t curves nob being compatible with the fm?m of
2:erhee]s of the carriage, or the rates of railway
ed. The deviations from the horizontal level form
:E: inclinations ov gmdi;,nts of the railroad. The
works mnecessary to get rid of these gradients, and to
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Yorm a railway, independent of the laying down of rails
ave tunnelling, excavations, embankments, and masonry

for bridges, viaducts, and other erections.

Tho most formidablo of these works is tunnelling.
Tunnels are arched openings passing under a hill
or elevated conntry, which happens to liv in the line
of railway. They are avoided as much as possible from
the great timo and expense they involve. Cattings
aro mado indlad of tunncls when the railway passes
through ground not so high as to nccessitate &
tunnel. The depth of cuttings is sometimes as mach
as sixty or seventy feet, and occasionally even more.

Embankments are the artificial ridges of carth form-
ed to support tho railway or a higher level than theys
natural surface of the ground. The earth for tho purs
poso is generally obtained fron tho cuttings on the.
same line, so that an engineer always endcavours 0
have an embankment and a cutting going on at the
ramo time. Embankments ought to be provided with
strong parapets to prevent the trxin from fulling over
in the event of its ranuing off tho line,

Bridges are required when the railway crosses rivers,
and sometimes at the intersections of roads.

Viaducts are neeessary to cross valleys at an elevas
tion higher than coull be conveniently obtained by an
embankment, and also {or entering gnd passing through

towns. They are nsually huilt of stone or brick, some-

times of wood or iron. The inclinations of the earth

or rocks that form the sides of both cmbankments
and enttings  are of materinl importance, and these ™
must be defermined by the height and the natare of
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the material cxcavated, the less solid the wmatcerial,
the greater being the slope necessary. In passing

through rock orchalk cliffs, the exgavations may have

steop sides. The banks of the railway must be pre.
sarved with great care ; for this purpose spade cay-
tings shonld be made in the form of the letter V for
the draining of water, as the giving way of mauy
earthworks is to be traced to the want of good drain-
age. The banks should also be coveged with turf
or sown with grass to give them greater stability and
prevent them from slipping. The railway should also
be properly fenced in with some of the ordinary kinds
of fencing, or witk stone walls, to prevent people or
cattle from straying on to the line. The timber of the
sandal or bamboo tree is generally used for the purpose
in Indian Railways. :

1

n
" When the embankments, bridges, viaducts, and other

works mentioned have been completed, tho permanent
way is then constructed. This is done by spread-
ing over the road a layer of broken stone. In
this ballast, as it is called, the slecpers arc em-
bedded. The ballasting is generally from 18 to 24
inches in thickness, and consists of a mixture of chalk
oand flint or gravel and broken sandstone. The drainage

of the permanent way must also be carefnlly attended to.

In the oarlier railways, when waggons were drawn
by horse power, wooden rails were invariably uscd.
This kind of ruilway continued in use for 150 veurs,
and no chango was made upon the roads till the
introduction of cast irou plates upon the wooden
rails.  These again gave place to rails made catirely of



190

cast iron, and afterwards of malleable iron as being
more durable though not so cheap.
rails were subatituted for wooden ones, the resistan

of the wheels to the surface of the rail was much
Jessened, and in descending inclines & species of crook-
ed lever known as a break was attached to the wheel,
by which the driver could regulate the speed of the
waggon. Double, or self-acting, inclined planes were
alsocommon, by which the surplus force of gravity which
one carriage acquired in descending impelled another

carriage up the ascending plane. The rails are cast in

lengths of 15 feet, and the ends are so madeas to lap
over one another. These ends fit into a cavity in a cast
iron chair or pedestal which is fastened down to a block
of stone or wood termed a sleeper, which is embedded

in therond. The juage or width between the rails § :
of great importance, a8 on it depends to s greatex

the kind of locomotive to be used, the size of the pa‘

ger carriages, the bulk of merchandize and goods t o tho
conveyed, the steadiness of the motion, and the safot, ,;'h
and facility of passing round curves at a high rate of
speed. 1t has also an influence on the quantity of land
required for the line, on the width of bridges, tunnels,
viaducts, and embankments. In England, there are

guages of two widths termed * the broad guage,” and

* the narrow guage.” The former is that of the Great

Weste. Railway which extends from London to Exeter,
but “ the narrow guage” is now preferred and adopted
in all new lines. In India, a guage is adopted called

“the Indian guage” of a medium width between those
of the two English guages.

Contrivances for conducting coginoa and carriages

When iron
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rom one line of rail to another are required in a variety
f situations. These are termed amtchu and furn-{ables.
Switches are moveable rails placed ‘at the points where
iwo tracks of rail fall into one, and adjusted so msto
guide vehicles from one track to the other, as required.
Turn-tables are used at stations for the purpose of
conveying s single carriage from one line of rail to
another. The carriage is pushed on toa circular plat-
form, the rails of which correspond with those of the
railcoad. The platform is then wheeled round apon
& pivot in the centre till its rails upon which the car-
riage rests correspond with the other line of rails to
which the carriage is then moved.

- The wheels of the carriage are made witha pro-
cting rim called a flange, which, by coming in con-
Writh the sides of the rail, prevents the carriage-
work running off the track  One flange on each wheel
oo AfBcient for this purpose. The carriages and wag-
gons employed are very strongly built and of large
size in order to resist the great shocks to which they
are constantly exposed. They are built low, and the
great weight of the wheels and axles and framing pre-
vents them from overturning easily. The carriages are
linked together by a screw termed a coupler and two
strong chaings; these last, however, hanging loosely,
‘being called into use only when the coupler breaks.
Injury ‘rom concussion is prevented by contrivances
called buffers, which are attached to the springs of the
"arriages. These buffers being of the same width and
¥ 3ight in all the carriages, they must come in contact,
en, incousequence of a sudden stoppage, the carriages
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are liable to yup into one another, and the *q They make travelling easy, aud ‘acilitate the means®

the springs on whi . vl communication between differert countries. By travel
great shock {0 the cas th o L ! we increase our knowledge, anc are enabled to throw
OF pamengers. 7 I the narrow-mindedness and self-conceit of the man_

At important points on the lino and at ‘boi who has seen nothing beyong.hix:l nativ.e village,
Oft'ha railway, stations are built. The train on ™ | 4 divest ourselves of those prejudices which we are
& station pre{riou]y 1descus ita speed gmdnln} Y  apt to form against those whose manners and customs
3 { d institutions differ from our own. Travelling tends

itis stopped at a latform of atone or wood, 61t
P of 8 explode that selfish and superficial philosophy which

tho passengers descond from the carringes.. B ic1a ;
station are the booking offices, refreshment rOOﬂ;: hes man to confine himself within the horizon of his

waiting rooms, and at large stations are ergo“‘! ’bil'th-pln.ce, and to regard as barbarian in comparison

for W’ lnggage, aud parcels, and lh%ﬁ with himself the rest of the world.
l'ep&u' of Ongin“ and wgﬂ. 7, "

tho effects of railroads upon civilisation. Bub/
do know evon now, that they aro of the grostest®
vantage {0 commerce and sgriculture, opening “Pz“
channels of industry, commeroe, and wealth—that 8
aro tho best safoguards against insurrection; and
enemies of caste and custom.

L°°1‘:ms abthem in & commercial point of View,
bring within reach the production of places bit
Jpaccemible, and introduce into the market produd
‘which before were valueless from the wast of
of Yransport, thus becoming the source of wealth
# i#7:to individuals. They are the best saf

Qhntyg_ against internal insurrection or ex
O@gremnich 9 Wy this means, news of disturbano®
attack can ¥apidly couvlyed from one pert
country " .,j", measures of defenco taken, h
on overwhigiag ferde concentrated on 8 roquil
lpczt. in an intredibly short space of time.

L
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