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INDUSTRIAL OUTLOOK.
The Indian Glass Industry.

By E. Dixon,

AL T pech, 1.,

Industricl Researyeh Bureai.

HE manufacture of glass in India 18
probably of great antiquity although
until quite recently the practice of the art
appears to have been confined almost
entirely to the making of spangle glass and
glass bangles rather than to the manu-
facture of blownware utensils. The rapid
perfection of the techunique of glass-blowing
in Syria immediately prior to the Christian
Era, a technique which is believed to have
orlgmated at Sidon about the fthird century
B.C., and which, through the agency of
the Syrian blowers, soon spread through-
out the Roman Empire, founded the great
glass houses of Alexandria and Rome, and
later sent skilled Syrian workmen to the
more modern but equally famous glass
industries of the RLinecland, Venice (Murano),
Spain, France and England, apparently
left India untouched. Practically no blown-
ware was made in this country until the end
of the nineteenth century. This is more than
strange when it iIs remembered that many
famous and beautiful pieces, chiefly domestic
vessels, originated In Persia and Xgypt
during the Middle Ages. One explanation
is that glass was commonly supposed to
contain bone-ash as an essential constituent
and this undoubtedly helped to make its
use unpopular in India,

Karly Indian glass appears to have been
made exclusively by fusing the alkalne
earths, Reh* which arc common through-
out the country in the plams, and there
18 no evidence that potash and soda for
the manufacture of high class “"metal ™
were made from wood and scawood, as
was done in the early days of the industry

in other countries. Spangle glass manu-
facture and, more particularly, bhangle-
making. have undoubtcedly heen practised

for many centuries in & desultory fashion
wherever reh deposits occur.

ANCIENT BRANCHES OF THE INDUSTRY.
Spangle Glass.—At the present time
indigenous spangle glass 18 made only at
Panipat in the Punjab, although Sir George
Watt in his Dietionary of the HFeonomic
Producis of India (1890) speaks of ncarby
Karnal as being a centre for this industry.

* Cheifly silica and crude sodium carbonate.

The method of manufactiire consisls of
fusing together “red stone’, a form of
sandstone {rom Agra Distrviet, cajji,J an
allkkaline carth similar to red obtained from
Bahawalpur State, and shora or saltpetre
obtained locally, and blowing the resultant

olass mto globes which  are " silvered
mternally.
The sandstone is [lirst broken down by

heating i kilns and crushing. The materialg

arc then mixed {ogether and melled in
crude, wood-fired, tank furnaces of archa’e

design. The refractory  bricks for the
furnaces are made from an aluminous ¢’ay
obtaimable locally, and are sun-dried afier

moulding and bonded by the inclusion of
straw. When the [urnace Is fived the brieks
arce {u-cd to & certain oxtent and so attain
some mechanical strength.  The Turnaces
are cxtremely waste 1111 ol tuel but are
interesting as relies of an aneient {eehnique.
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Loss on ignition .. 16:35 (Represenling moisture,
organic matter, carben
dioxide and  volatile

salts,)

Gilica .. .o 40-80 **The excess over 1009
Irou oxide 3706 15 presumably  due e
Titanin .. 0-50 the fact that the loss
Alumina.. .. 10+84 on ignition wis  tdeter-
Copper oxide .- 0-13 mined separately, and
Lime .. 780 consequently  possibly
Magnesia .. .. 2433 included some loss of
Sodivm oxtde .. 1380 alkali salts by vaolali-
Potassium oxide .. 3-54 Hsation, "T'his Toss has
Chloride .. .. 1.G8 not been taken  tnto
Sulphuric anhydride .. 073 accotinl  1n the  final
e analysis  resalling  in
102-300 duplication  of  this

allsali.’?

The glass made ig very hieh in alkalies
arrd, of course, strongly coloured by the
iron and other impurities. 14 is blown
imto globes which are “gilvered " internally
by coating withh an alloy which 11.H1n1,11:\,r
consists of f(ifteen parls by weight of lead
to one part of tin.  The globey, alfor
“silvering 7, are hroken into small mirrors
and spangles, and sold for the decoration
of buildings or fabrics. Most of the spangle
glass goes to the North West  TFrontier
Province, Baluchistan and Sind, but the

T Analysis of sample of s¢//7 made at the Government
Test House, Alipore, Calcutta.
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demand ig  decreasing and  the Industry
appears to be dying out. In 1036 the value
of the industry was cstimated at approxi-
mately twenty thousand rupees annually.

Cottage  Bangle-maling.—The art of glass
bangle-making is probably the oldest surviv-
ing branch of the Indian glasy industry.
The bangle has always been a favourite
adornment of Ilindus, and the manulacture
of bangles was one of the first nses to which
olass was put in this country. ASs praciised
to day by the coltage bangle-makers all
over India, but particularly in the United
Provinees and the Bombay and Madras
Prosidencies, the same  methods and
matberialg are used as were used hundreds of
years ago.

Bangles are made by the villages as a
part-time employment.  Reh is fused In
open.  fire-clay pots or crueibles, usuaily
about four in number and containing
anivthing from a few seers to a maund or
more of elass. The pots stand in & ring oun
the ground, and are heated by a wood or
charcoal fire in a pit excavated from the
earth in the centre of the ring. They are
covered by a crude fre-clay dome which 1s
provided with an opening in front of cach
pot for the removal of the glass, and
through which the smoke {rom the fire
cccapes.  There is no chimney. A fow
simple coloured glagses are produced by the
addition of the reh of coloured earths found
in the neighbourhood, or of won rust (green)
or crushed c¢oal (amber).

A bangle is shaped by faking out [from
Cthe erneible a small guantity ol molten
glass on the end of a pointed iron rod, and
then working the end of the rod through
the glass so as to form a thick ring. The
ring is afterwards expanded down g fire-
clay econe until the correct diameter for the
bangle is attalned. Sometimes the outer
face of the bangle is embellished by imprimt-
ing a rough geometric design upon it while
the bangle is on the cone. A carved wooden
die is used for this purpose and is simply
pressed  round  the clrcunderence of the
bangle.  The bangles arc not  speclaily
annealed after making, but the method of
manufacture does not invelve chilling the
olass to any appreciable extent 30 that the
bangles on completion are 1n g partly
annealed condition. Skilled bangle-makers
can work with extraordinary rapidity and
some of them produce as many as 1,000
bangles a day.
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The dest bangles just deseribed are wvery
crude and are nowadays looked upon with
disiavour by all save the very poorest of
the people, or those living in isolated
districts : the factory-made or importel
glass bangle is generally preferred.

The Bangle Industry af Firozabad.—
Firozabad, a town in the United Provinces
near Tundla with a population of about
twenty thousand, 18 almost entirely given
over to the manufacture of bangle glasy
and bangles. The great demand for glags
bangles in India has produced here a larse
body of men, the NShishagars, descended
from those who made dest bangles from the
local reh deposits, who have succeeded iy
concentrating  almost the entire factory-
made bangle industry of India in the town,
Not only are the great majority of tlie Tndian
factory-made bangles produced at Tirozabag,
but large quantities of block glass are als

made there for sale to the desi hangle
furnaces  all over the country.  (Byv e

melting Firozabad glass, the cottagece bangle
makers can produce bangles which, althou)
rudely formed, are superior to those myde
from reh. These bangles ave still of infer
quality, nevertheless, as with the very o
temperatures avatlable In the coftage fwr
naces the glass hag to be made readik
fusable by the addition ot a high percentus
of alkalies, and 1t 18 consequendty lackin
in lustre and ‘tinkle .Y It I8 estimae
that the total value of the hangle and hand
oglass Industry at Firozabad 18 in thie nej.
bourhood of Rs¢. 30 lakhs annuallv.
The (actory-muade bangles of  Fivopdo
get o mueh higher standard than the #s
bangles both for fimish and ‘metal ™ asxth
olass 1% made 1w coal-fived Turnaees, i
vided with chimneys and, moreover, (h
Shishagars have a very high manipulatr
skill and are cxperts at producing et
{ully coloured glasses.  The hest variefic
of TPirozabad solid multycoloured and holly
silvered bangles (these bangles are sprayu
with silver nitrate after forming) can hufl
their own with imported Japaunese bang-
of the same types; but both Indian w

Japanese bangles are  inferior to  the
imported from  Czechoslovakia.,  Presil

bangles from Czechoslovakia (a type d
bangle not yet made at Firozabad) barw
recently become very popular in Indi

Although Firozabad factory-made bange
arc greatly superior to desi bangles the
are by no means yet as perfecht as thy
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might be. This is largely due to the fact
that the furnaces in which the glass is
melted, known colloquially as ° Japanese’
furnaces, are direct fired pot furnaces with-
out means of air precheating. In these fur-
naces the temperature of the glass rarely
exceeds 1200° C., and consequently a hieh
percentage of alkalies have to be used to
secure ready melting. The glagses are,
therefore, lacking in the much prized ring
or, "tinkle’, and tarnish rapidly. Since
the chief alkali used is soda ash, a chemical
not manufactured in India, the glass is also
relatively costly, and the cost is still further
increased by the fact that the furnaces are
thermally inefficient and consume large
quantities of coal. The bangles are made
on a semi-mass production scale, but much
of the equipment used 1§ cumbersome and
ineflicient. A description of the process
commonly practised will be of interest.

Glass 18 collected from one of the glass
pots in the furnace on the end of an iron
rod. If multicoloured bangles are to be
made, the gob of glass 1s shaped on a
“marver’, a kind of anvil, into a rough
block or ' parison’, with as many sides as
there are different colours fo be added to
the original block. During this operation
the glass remains attached to the rod.
Quantities of wvarious other coloured glasses
are then c¢btained from other parts in the
furnace by the same method and are
rounghly welded to the wvarious facets of the
original glass block, which is reheated at
“glory-hole *, a small reheating furnace,
from time to time if necessary.

When the glass ‘parison’ is ready for
the manufacture of bangles it, is taken over,
still attached to the rod, to a4 man known
as a tarwalla, who is seated in front of an
open furnace. Holding the rod the {arwwalla
reheats the ‘parison’ and draws out the end
of it into a thread by attaching it to
another iron rod which is passed through
the furnace to him. The thread of glasg
is then drawn out over the fire and attached
to an iron roller on the far side of the fur-
nace. [This roller is mounted on a steel
shaft which is supported in semi-circular
notches in two wooden posts, one on either
side of the furnace and it is wound rapidly
by another man,. the belanwalla, by means
of a small crank-handle. One of the notch
bearings is threaded and engages in a thread
on one end of the shaft. When the belan-
walle winds the crank-handle a transverse
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motion is imparted to the roller by the
thread in the supporting post, and the glass
is wound on to the roller in the form of =z
spiral.

The success of the operation depends
upon the skill of the farwalle who has to
maintain an even tension on the glass thread,
and he does this by moving tie glass near
to, or further away from the fire as required
at the same time 1mparfing the necessary
tension. When a maulticoloured bangle 1s
being made he has to show still more
dexterity by twisting the ¢ parison’ ag the
glass 1s wound oft.

When the glass spiral has been completely
wound on to the roller the thread of glass
is cut by another worker who then Lfts
the roller and spindle from its hearing at
the end distant from the belanivalln and
removes the glass coil by means of a hooked
iron rod. The coil is next broken into
a series of open rings by seratching it
down its length with a pieee of carborundun.
The ends of the separate rings, or bangles,
0 formed are afterwards joined in the flame
of a keroscne or petrol lamp.

One of the principal defects of Indian
bangles of this type is due to the fact that
during the joining process the side of the
bangle opposite to the jomnt 1s often dis-
coloured by the Joining flame, as the MHameo
used 18 too large and not sufliciently hot.
The c¢rudest method of joining bangles
practised at Firozabad consists of blowing
air hy means of hand-driven blower, down
a length of pipmg fitbed with a series of
jets. The air 18 simply blown through the
flames of kerosene or pelrol Inmps.  Another
more cfficient method consists of blowing
compressed air from a hand bellows through
a container in which is a small gquantity of
petrol, the wvapour being burnt in burncery
similar to thosge just deseribed.

Hollow bangles are manulactured by
blowing in & mould glass ‘ parison’, roughly
the shape of a bottle, and then drawing
this out into a tube which is wound on
to the roller in the wusual way. After
removing from the roller, the end of the
hollow spiral of glass is attached to a
bellows, and by this means a colouring
material such as cadmium sulphide or
copper oxide is blown through the spiral
while it 18 still hot.

Bangles are not annealed after making,

and they are usually not packed, but are
merely strung together in lots of six or -
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dozen pairs. It is an interesting experience
to visit the godown of a faree  bangle
factory at night, By the light of a lm}tem
the godown with its thousands of rlc‘hl},r
coloured bangles, steung together a_nd piled
in glistening heaps on the floor, 1s like some
tabled Alladin's cave.

Subsidiary to the Firozabud  bangle
factorios are the bangle cufting and deco-
ratine works. Flere glass bangles are deco-
rated with patterned facets cut on :‘%IIIELH
orinding wheels. After enttg, Lhe ‘izm_utﬁ
are painted with liquid  gold, or china
olass |, an opaque glass which 1s powdered,
nixed with water and applied as a paint,
ond the hangles are then dried in stall
muffle furnaces. Bangle decorating is also
carried on at Firozahad as a cottage industry
on a2 considerable scale, and some of the
bancle factories do their own decorating.

So mueh for the ancient branches of the
Indian glass industry. What of the modern ?

The Modern Glass Industry of India.
The manufacture in India of glass utensils

by methods comparable with thoge aft
present  pracbised m industrial countries
commenced 1 1392, setween that date

sand the outbreak of the Great War m 1914,
when there were three factories in existence,
3 number of works were operated for short
periods without mueh suecess, and  the
industry did not enjoy any real prosperity
until the War prevented the importation
of glagsware from Germany and Austria.
Under the stimunlus of high prices and
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immunity from competition the industyy
flonrished for a space, and in 1918 twoni;f
factories were working. Bub other countries
had also  beenn  developing  their  glags
industries during this peried, and soop
after peace was signed the Indian glass
industry  was [eeling the effeets of  Teen
competition, particularly  from  Belgium,
Czechoslovakia, and the rapidly industrial-
1Ising  Japan.

The carly factories were under Turopean
management, and some employed European
trained execcutives, but few of {the lgtter
adapted themselves successfully to Indian
conditions, and their places in the industry

were taken by a number of  Japanese
blowers and  “experts’. The  induoshy,

which has never been properly  organised
nor attained the degree of perfection on the
technique of glass manuafacture achievel br
the importing countries, hears to day the
stamp of the Japanese more clearly {h
any other influence, and  nearly every gl
works contaimms whatl are colloquially called
“Japancese T furnaces,  direct fired pot fw-
naces provided with ¢himneys.

AL presend the industry iz located &
five mam  arceas, the United Provioes

Bengual, the Bombay Presidency, the Cenn
Provinces, and the Punjab, and there o
about forty flactories in existence {or {
manulacture of blownware, ag distinet fue
the (wenty or more bangle faetories
numerous  cottage  bangle  [nrnaces
Firozabadl.
(L0 be continued.)

Indian Science Abstracts.

HANKS to the cfforts of the National
Institute of Sciences, India, the publi-
cation of an annotated Bibliography of seien-
tific work done in India has been accomplish-
ed. The Bibliography for 1935 was publishad
in two parts, the last part appearing in May
last. The sueccess attained in this venture
18 as mueh due to the comuiendable organ-
ising ability of the General Editor, ag to the
co-operation of the scientific workers in India.
in any ellort of such a magnitude cspeci-
ally, if it be the first one, some omissions are

inevitable. The General Editor informs 1s

that references to a large number of pyi
published  in Mathematies, Dairy S,
Engincering  Neience  and probably
other sciences also, do not appear to hor
been included in the publications,  Scients
workers arce requested to look throug t
two parts that have already appeared w
send abstracts of such of the papers pailis
¢d in 1935 as have not already found i
tion to the General Editor. It will |
appreeciated that for making this wark ok
plete, the co-operation and help o
scrientists in Tndia is essential.




