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PRELIMINARY.

The enquiry into the glass industry was referred to the Board
in the Government of India, Commerce Department’s Resolution
No. 458-T. (2), dated 20th October, 1931. The terms of the Reso-
lation are as follows:—

“The Government of India have received representations
from certain glass manufacturers requesting that protection
may be extended to the glass industry in India. In pursuance
of paragraph 3 of the Resolution of the Government of India,
Department of Commerce, No. 3748, dated the 10tk July, 1523,
they have decided to refer to the Tariff Board for examination

_ these representations along with any others of & similar nature
which may be brought to its natice.

2. In making its enquiry, the Tariff Board will be gunided by
the principles laid down in the Resolufion adopted by the Legis-
lative Assembly on ¥Fehruary 16th, 1923, and will consider—

(1) whether the conditions laid down in the Report of the
"~ Indian Fiscal Commission sre satisfied in the case
of the industry, and fo what extent, if any, 'and in
respect of what arficles, or class or description of
ariicles, protection should be afforded; :
(2) in what form and for what period protection, if any,
should be given; snd
(8) how its recommendations, if any, will affect other
industries. ot

3. Firms and persons interested who desire that ltheir views
should be cofisidered by the Tariff Board should address their
representations to the Secretary'to the Board.” -

¥
The Board issued a Press Communiqué, dated 20th October, 1931,
ealling wpon all firms and persons interested in the enquiry to make
written representations not later than R0th November, 1931.
Mr. F. W. Hodkin, B.Sc.; F.1.C., who was appointed by the Gov-
ernment of India, Technical Adviser to the Board, for the purpose
of this enquiry, arrived on November 13th. On November 21st, the
Board issued questionnaires for manufacturers and importers. Re-
plies were received from factories and from manufacturing ssso-
ciations. Representations were also received from a large number
of firms interested in the use of glass bottles and containers. We
made a tour of inspection of glass factories beginning at the end of
November, the programme being as follows: —

Nov. 23rd.—Visited Kandivli Glass Bangle Factory.

Nov, 25th.—Visited Paisa Fund Glass Works, Talegaon.
Nov. 26th.—Visited Ogale Glass Works, Lid., Ogalewadi,
Dec. Ist.—Left Bombay.

ey
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Dee. 2nd—Sth.—Arrived Agra. Visited Firozabad, bangle
factories. : ‘

DPec. 6th.—Visited Upper India Glass Works, Ambala.

Dec. 7th.—Visited United Provinces Glass Works, ILtd.,.
Bahjoi. . )

Dec. 8th—I10th.—Visited Allahabad Glass Works, Naini.

Dec. 11th.—Arrived Calcutta.

Dec. 14th.—Visited Bengal Glass Works, Lid., and Mr. P. M.
N. Mehta’s Bangle Factory.

Déc. I5th.—Visited Calcutta Glass and Silicate Works, Lid.

Dec. 22nd.—Visited Kumardhubi Fireclay and Silica Works
(Messrs. Bird and Company, Ltd.}.

Jan. Z2nd.—Visited the Potteries, Jubbulpore (Messra. Burn and
Company, Ltd.). ' o

While at Allakabad we invited Mr. J. L. Sathe, I.C.8., Director of
Indusiries, United Provinces, and Dr. H. D. H. Drane, D.Se.,
Principal of the Hareouré Butler Technological Institute, Cawnpore,
to meet us, and weslagd she ¥i¥antage of a discussion with them on
matters affectin 4@'9 ndustry. In Caleufta we took oral evidence
from the Bengsai Glass Works, the Calutta'Glass and Silicate Works
and Mr. P. M, . Mehta on the’17th and 19th December. The
Board’s office ?_:?ngd in Bomb®pen;January 2nd, 1932, after the
Christmas holida®s. The following oral evidence was taken in
Bombay:— B 4 . BRSNS

_Jan 11th.—United Provinces Glass Works, Bahjoi.
dan. 12th.—Allahabad Glass Works, Naini.
Jan. 13th.—Upper India Glass Works, Ambala.
Jan, 13th.—Mr. Meyer Nissim, Bombay. -
Fan. I4th.—Ogale Glass Works, Ogalewadi.
Jan. 18th.—EKandivli Glass Bangle Factory.
Jan. 18th.—Paisa Fund (Glass Works, Talegaon.

Jan. I9th.—Glass and Bangles Industrial Association, Firoza-
bad.

‘We wish to expreés sur appreciation of the eourtesy and hospitality
which was shewn us by the proprietors, managers and staff at all the
factories we visited. .

We desire also to acknowledge the services rendered by our
Technical Adviser, Mr. F. W. Hodkin, whose co-operation has bfsen
of the greatest assistance to us in the elucidation of the technical
and practical aspects of the glass industry in India, His accurate
and detailed knowledgs has greatly facilitated our investigation of
the problems connected with this enquiry. In the inspection -of
factories, in the esamination of wit'.nesses and above all in the
preparation of the materials on which our Report is based, "his
co-operation has proved invaluable, His close acquaintance with
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the glass indusiry in other countries and his thorough grasp of the
commercial as well as scientific questions involved in 1t have enabled
us to appreciate the position of the Indian industry with greater
accuracy and clearness than would "have been possible otherwise.
‘While for the actual findings and proposals contained in this Report
we hold ourselves entirely responsible, both in the manner in which
they are stated and explained and in the marshalling and inters

&pretaﬁon of the evidence on which they sare based we have benefited
greatly by his clear perception and expert criticism and judgment
and by the untiring energy which he has devoted to his work.



Report on the Glass Industry.

CHAFPTER 1.

"The Present Position of the Glass Industry in India
and its Methods of Production.

Dr. C. S. Fox of the Geological Survey of India in hie “ Notes

.on Glass Manufecture ’’ published in 1922, observes that there is no
The pst hismry of evidence of the exiistence :]l:m In&ilaasisn e;rly

: past 9 times of a great and flourishi indus-
'g‘;i&“‘“ industsy in try. ’i‘heg first Indian (Geyl§n§ references
to glass are in the Mahavamsa, the chronicles

of the Sinhalese Kings (B.C. 306), when glass mirrors were carried
in processions. Cmgg lassware and ornaments of glass of about
the early Christian era iaw been found in various parts of India,

but there is no evidence for supposing that a flourishing industry ';;
¢

“} existed 15 Tndia at that tinie™> He adds that though it is known
- that glass decorated with enamel was made in Delhi during the
seventeenth century, the glass industry throwghout its history in
India appears never to have approached the proportions attained
-during the war years 1914—1918. Mr. (now Sir Alfred} Chatterton
in his article on ‘* The manufacture of glass in India ”’ in the
Indian Munitions Board Handbook regards it as certain ** that in
‘the sixteenth century there was an established industry which had
not advanced beyond the stage of producing a very inferior material,
utilised almost entirely for the manwufacture of bangles and, to a
very limited extent, for small bottles to hiold perfumes and for flasks
in which to store Ganges water '’. He alse guotes Buchanan’s
reference to the art of glass making as practised at Muteodu, which
he visited on a journey from Madras through Alysore at the begin-

ning of the nineteenth century; ‘* the glass maker’s furnace here is

rather better than that of Chenna-pattana; but still it is extremely
crude. The manufacturers say that when the army of Lord Corn-
wallis left Seringapatam, they gathered with much pains a number
of broken bottles which they found where he had encamped. “These
they thought a treasure; but, after having been at the expense of
bringing the bottles fo Muteodu, thev found that their furnace was
not sufficiently strong to liquify European plass. The bottles were
then reduced te powder ang mixed with alkali, but these materials
produced only a useless white mass. Qur glass, therefore, ia consi-
dered by them as useless as our ecast iron; for neither of these
:substances are in a state upon which their fires have any effect *'.

L
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2. The manufacture of glass and glass articles on modern lines

started in India in 1892. Between 1892 and 1900 five modern

- Tactories were established, w5 6t which did

mfdf:g ﬁngfmment’ % not long survive. Of the other three, all of

which were under European management,
agristed by men trajned in Furopean glass works, aud two of which
were equipped with large modern furnaces and plant and ‘were not
stinted for é’aﬁifal","dﬁé worked from 1892 to 1899, another from 1898
to 1902 and the third from 1800 to 1908. A final attempt was made
by Europeans in Madras in 1909; but this Company also ceased
operation after three years’ work and went into voluntary liquida-
tion. The failure of all these concerns is ascribed by the Indian
Industrinl Commission {(Appendix E) to the inadequate technological
skill of the European experts, who were further handicapped by the
demand Tof quick results before they had had time to acquaint
themselves with local conditions, such as the influence of the climate
and the potentialilies of the local raw materials and labour.

R et et

3. In spite of these failures the industry appears to have had a
speeial fascination for Indian enterprise; for between 1906 and 1913,
Devel e bet 16 factories were established urnder Indien
and during the war,  Ianagement, assisted sometimes by European
trained glass workers who stayed on in the

country after the earlier ventures had failed, and sometimes by
Japaness working under the control of Indians who had been to
Japan to learn the business. Unfortunately these undertakings do
not seem to have profited by the experience of the earlier failures.
In no. case were such preliminary investigations carried out as are
generally deemed essential before a new industry is started; and
at the outbreak of the war in 1914 only three of the factories were
in operation and not cne of them was making a commercial profit.
The outbreak of the war at once stopped the flow of imports from
Germany and Austris. To supply the need thus created new fac-
tories came into existence; and it was estimated that in 1918 about
twenty factories were at work, of which seven at Firozabad were
engaged entirely in the manufacture of glass for bangles, and the
othera produced mainly lampware and to a less exteni bottles and
carboys. Under the stimulus of the demands of the Indian Muni-
tions Board several factories had with some degree of success pro-
duced glass tubing, flasks, beakers and. test tubes of non-resistant
glass. The capital invested in glass works, apart from the bangle
trade, was estimated at about Rs. 15 lakhs, and a very rough esti-
mate valued the outturn of bangles at nearly Rs. 20 lakhs a year
and that of other glasswore at & similar amount. Other countries
besides India had developed their glass making resonrces to meet
the conditions and demangs arising out of the war; and when these
conditions were withdrawn, many of them were in a position to do
a big export trade. Some countries erected new facfories to meet
the growing demands of the trade whick they had established; in
other countries, of which India was one, the serious competition from

" abroad forced the factories either to close down or to reduce their

cost of production.



THE PRESENT FOSITION OF THE GLASS INDUSTRY. 8

4. The strugple against competition with imported goods has
continued till quite recently when the industry has received some

The presut s of Qtien Fromy 14,20 20 par eont. in March, 1033

; uties from, er cent. in Mare

the industry. and to 25 per cegi_f:fg September, and Trom
the recent alterations in Japanese afid European exchange.’ From
various sources we have received information of the existence at
present of fifty-nine factories, twenty-six of which are engaged
entirely in the manufacture of baligles 81id one in the manufacture
of false pearls™The Glass Mahifactiiiers’ Association, which does
not concern itself with the bangle making part of the industry, has

iven us & list of twenty-two factories. A list supplied by the
%irector of Industries, Bombay, omits four of the factories men-
tioned by the Assaciation, but includes fourteen additional factories,
ten of which are bangle factories. The Firozabad Glass and Bangles
Industrial Association mention twenty works engaged in the manu-
Tacture of bangles at Firozabad ; they omit three mentioned by the
Director of Industries, Bombay, but include fifteen works which are
not in his list. Dr. Drane bas given ua & list of sixteen factories, ’
other than bangle factories, which includes two factories in or near
Bombay which have not been mentioned by the Bombay Director of
Industries. Finally four manufacturers {one at Naini near Allaha-
bad, one at Dacea, cne maker of bangles in Calcutta and one maker
of false pearls in Bombay) who are mentioned in none of these lista,
have made their existence known to us either in person or by letter
or by.both methods. The distribution of the fifty-nine factories is
shown in the following Table:— :

Tasre 1.
(lass and Dirsctor of
Giasa Banglos Industries, Dr. Drane. All spurces.
Hanufag- | Indostrinl Bombay. .
tarers Association,
Province or State. A?i‘;o:h- F:rﬁa:ab?d. o
a ngls Bangis Bang| -
foctories). fae= | Others, | Bangies.f Others, and Others,
tartes. false
Pearh.
“Pusjab 1 . 1 - 1 . 1
Tuited Provinces . 8 20 8 7 25¢ LY 23 1%
Bengnl N ] ¥ ' & 1 19
Bombay . . ] . B L4 - [ 8 &
-Centra) Provinces . ] . £ . 2 g .
Bikanlr 1 .s . . i
. B H._the Kizam's . . v b1 . ,e 1
Dominions,
TorsL . 22 25 10 22 B3 ia 27 32

It is evident from the foregoing statement that there has been a
considerable expansion of the glass indusiry in India in recent years.

* Faroaces, twe or three of which may be tn one factory.
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Of the twenty factories represented by the Glass and Bangles Tndus-

trial Association, Firozabad, sixteen have been started since the year

% 1925, 'We have been informed that it was only then that the
'{: manufacturers learnt how to produce coloured glass of sach 2 quality

‘> 28t enable theid 16 Tmitate the coloured and decorated bangles
imported from Japan and Czechoslovakia; and the industry hes in
the last six years expanded rapidly in this direction. New factories
§1§ve also been established for the mantufacture of blownware, while
in two of the older factories modern machinery, in one case for the
manufacture of sheet glass and in the other case for the manufacture
of bottles, has been installed during the same period. - The most
recent development is the starting in 1931 of a factory for the
manufacture of false pearls from glass and chemicals and with
machinery all imported from Japan. While the value of the annual
output of bangles in India has increased from about Rs. 20 lakhs in
1926 to upweards of Rs, 115 lakhs, there has also been an increase in
the value of other kinds of glassware manufacturéd which is now
estimated at about 25 per cent. higher than the Rs. 20 lakhs at
which it was put"ﬁ?gﬁm' For six of the thirty-two Tactories which
produce glass othér Thun bangles, we have received no information
a8 to the nature of the ware manufactured. Sheet glass i3 made in
one factory in the United Provinces; and another factory also in the
United Provinces is equipped with plant for the manufacture of
ribbed and figured sheet. Botiles and phials are made at twelve
factories, three in the United Provinces, seven in Bengal, SHd two-

#in Bombay. Lampware, globes and chimnéys are mide in twenty-
four factories, that is to say, in sll exvept two of the twenty-six
factories the nature of whose products has been reported fo us: the
two exceptions are a factory in the United Provinces and one in
Bombay both of which are reported to make nothing but bottles or
phials, '

3

5. We have received representations on behalf of twenty bangle
factories at Firozabad, and of two other manufacturers of bangles
and one manufacturer of false pearls; from
four bangle factories whose existence has
been reported to us we have heard nothing. Both the manufacturers.
of sheet glass have stated their case before us. We have received
representations from six manufacturers of bottles and from nine
manufacturers of lampware. Besides the six factories of which we.
have heard nothing bevond the mere fact of their existence, there
are six manufacturers of bottles and fifteen manufacturers of lamp-
ware who have neither made written représéntations nor appesred
héfore us to give oral evidence. Weunderstand that many of these
factories are at present closed. Thus our study of the present condi-
tion of the industry has been confined to information supplied by
thirty-two* out of the Rffy-nine factories whose existence has been
réported to us, to detailed answers to our questionnaire prepared by

Representations received.

* 3% manufacturers of hangles and falss pearls, 2 manufscturers of shest.
glasa, 8 manufacturers of bottles. and 9 manufscturers of lampware. The two
manafsotorers of sheet glasz and six of the manufacturers of lampware also-
make bottles,
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the bangle industry at Firozabad and by ten other factories and to-
the inspections and discussions mentioned in the preliminary para-
graphs of this Report. - ' '

6. The production of the Indian glass factories is at present
confined to soda lime glass, and consists mainly of containers, lamp--
ware, bangles and sheet -glass. The opera--
tions necessary for the production of glass.
are:— -

El; Selection, preparation and mixing of the raw materials.
2} The melting of the resulting ‘ batch ’ in a furnace. '
{3) The manipulation of the melted glass either by hand or by
wsachinery,
. (4) The process of annealing.
(6} Finishing operations.

The selection of the raw materials is determined by the nature of
the glassware which the manufacturer wishes to produce; and for-
the manufacture of the glass now made tn India the principal raw-
materials are silica sand, sodium carbonate (soda ash) and lime.
In the manufacture of eommon bangles a mixture is sometimes used
which consists of clay, sand and what is called “ Reh *, an efflores-.
cence from the soil consisting of carbonates, sulphates and chlorides .
of sodium and potassium. For the successful production of glass it
is necessary that the manufacturer should know the exact properties
“of each of his materials, should mix them in buitable proportions
and shoyld mix them thoroughly. We shall consider in our mext
Chapter how far the glass manufseturer in India can obtain in the
country materials possessing the qualities which he requires; in this
Chapter we propose to give a brief account of the methods of manu-
facture at present ém'pﬁy"ed ‘n Tndiati factories! ~ A simple form of
mechanical “mixer 7 is commonly but not universally emploved..
In the United Provindes Glass Works at Bahjoi where sheet glass is
manufactured hy the Fourcault process, and in the Allahabad Glass .
Works at Naini where bottles are made on O’Neill and Lynch
machines, the materials are used in the proportions recommended’
for operation by these particular processes. But elsewhere the.
Indian glass manufacturer uses a high proportion of soda ash in his
composition. By this means he produces a glass which melts at a
comparatively low temperature and is easy to work; on the other
bhand an excess of soda ash affects the durability of the glass, and,
since soda ach is the most expensive of the principal raw materials,
adds greatly to its cost. This excessive use of soda ash is specially
noticeahls in the bangle industry, in which the bateh tompositions.
commonly approxi'mage to one of the three types shown below: —

TapLE II.?.'G""‘} b

" The mavufactare of
glass :—1. Raw materisls.

8and . . . e . . 10 100 100
Soda azh . R . . £9 45 48
Limestone . . . . . LM - ‘e
Slaked lime . . . . . 4 10
Saltpetre . . . . 2 G
Borax 1 10 b1

Zino oxide . . . . . - 1z .
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A mizxture in which the proportion of soda ash was limited to 35
arts for every 100 parts of sand would produce s more durable and
a cheapér glass 8Hd Woild also producs the correct “Hnkla™in the
bangles;~which- the Indian banglemaker noW ¢omplaing that he
cannot get. In the case of manufacturers of blown and pressed ware
the pr_glp_g@iggr of soda ash used is not so greaf and t}}gjg_rghiiity’ﬁf
their glass is satisfactory, though there is room for improvement in

this Tespect 16 THis Branch of the industry also.

1. Since however, any lowering of the soda content of the glass
will necessitate a higher temperature to melt it, the furnaces will
need such improvement as to render them
capable of producing that higher tempers-
ture. The furnace in a glass works may be either a pot furnace or
& tapk furnace; in a pot furnace the glass is melted in pots or
erucibles placed in the furnace chamber; in a tark furnace the lower
walls of the combustion chamber itself serve as the container for
the molten glass. A pot farnace is employed for the production of
glass of specially Iﬁgg quality, or of different colours or varieties
when the quantities or types required do not warrant the use of a
tank furnace. A tank furnace 1s used when quantity is the main
consideration, and especially when glass is formied into articles by
machines which require 2 uniform and steady supply of molten
glass.. Furnaces may be direct fired, semi-direct fired or fired by oil
or producer gas. Most modern furnaces have their heat provided
by the combustion of gas produced from coal in an apparatus termed
& gas-producer which is separate from the combustion chambez. As
the gas reaches the entrance or entrances to the furnace chamber it
is mixed with the necessary amount of gir for combustion. The air
ig preheated on its way to the furnace by making use of the heat
borne by the ouigoing products of combustion. Preheating may be
effected either by the regenerative or by the recuperative system.
In the regenerative process it is usual to preheat the gas as well as
the air. The sir (or gas) on its way to the furnace is heated as it
passes through a regenerator, a deep chamber, usually rectangular,
containing an open-work arrangement of firebrick checkers which
retain the heat left by the hot gases on their passage from the
furnace. At the enirance to the furnace the heated air meets the
gas from the gas producer which has also been preheated by passing
through & similar regenerator. The mixture enters the furnace in
& state of combustion; and efter passing through it the exit gases
are led through other regenerators in which they leave some of
their heat on their way to the chimney. In order ic maintain s
high temperature in the furnace it is necessary at regular intervals
to reverse the direction of the current, so that the air (or gas) on iis
way to the furnace may pass through a regenerator which still
retains the maximum amount of heat from the exit gases. In the
recuperative process this reversal of the direction of the current is
unnecessary, for the process is continuous, the air entering the
furnace through vertical channsels and the exit gases leaving through
horizontal passages of the same recuperator; nor is it usual to pre-
heat the gas before it enters the furnace chamber. If gas is passed

2 Farnaces,
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through the recuperator on its way to the furnace, the comparatively
glow rise in its temperature as compared with the rapid rise in the
.case of the regenerator may cause dissociation of the gas, impairing
its ileating‘vasue and fending to clog the recuperator passages with
soot, It 18 usually passed direct from the producer into the furnace,
care being necessary to prevent it carrying in an excessive amount
of dust. Either system can be used to economise the heat produced
in either a pot furnace or a tank furnace., Recuperators occupy less
space and are cheaper fo instal than regenerators; the recuperative
process being continuocus requires less attention than the regenera-
tive which is intermittent, and it ie easier to keep the furnack
temperature regular with the continuvous recuperative system. On
the other hand special refractory materials are necessary for the tubes
in the recuperative system, and special care Is required to prevent
leakage. Sinece there is a greater reserve of heat in & regenerative
furnace, it is more suitable for very large installations, either pot
or tank, ' '
8. A pas-fired furnace, with either a recuperativé or a regenera-
tive system of preheating, has many advantages over a direct fired
Advanteges of fred furnaee, in which the ﬁre‘box forms an irfe-
farascen. © gas-ired  oral part of the combustion chamber, The
‘ thermal efficiency of a direct fired furnace is
low for several reasons: there is a loss in heating the large excess
quantity of air necessary to obtain combustien; there is 1o means of
regulating the supply of air; the gases are drawn so swiftly through
the furnace that they only part with a small fraction of their heat;
much of the fuel remains unburnt in ashes and exit gases; and only
a small proportion of the heat carried away by the exit gases can be
recnveres by the use of air flues round the fire box. A gas fired
furnace on the other band needs only a slight excess of air fo bum
the gaseous fuel com Ieteily; the heat carried away by the exit gases
can be largely transferred to the incoming gas and air; the gas is
burned ang the heat is produced in the furnace exactly where it is
required instead of partially in a fire box distinet from the furnace
chamber; the proportions of fuel and air can be controlled exactly,
and since the incoming gas and air are preheated bhefore combustion
higher temperatures can be attained, Moreover, since the fuel can
alf be gasified at one place in the works, there is no need to carry
fuel from place to place and the works can consequently be kept
cleaner ans freer from dust; and gas can be produced from the
lower grades of fuel which cannot be used economically for direct
firing. :
9. Furnaces in which the glass is melted in pots or crucibles
may be circular or rectangular. In a circular furnace the pots are
set round a central fire box or, in a gas-fired
furnace, round the °eve’. The burning
gases pass fromn the fire box or ‘ eye’ round the pots, and are then
led from the furnace through flues arranged near the wall of the
furnace in front of or between the pots. In the old English tvpe of
furpace, the exit flues tonk off in front of the hottom portion of each
pot and led the exit gases upwards inte a high cone which was built

Pot furnsces.
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<over the furnace to serve as a chimney. In the Japanese type of
furnace, common in the Indian glass works, the exit poris are
arranged between the pots and the exit gases pass downwards into &
flue towards the base or surrounding the base of the furnace by which
‘they are led to the chimney. We have seen one rectangular pot
furnace in which six open pots line each long side of the furnace.
A fire box is placed at each end, while exit flues are arranged simi-
larly to those in the circular furnaces. We have also seen one
rectangular g&::—ﬁre& regenerative pot furnace, which produces a
‘temperature distinctly higher than any of the direct fired type.

10. In the smaller bangle factories the * Reh ' composition or
‘block glass bought from other factories is put into small boot shaped
Pots. pots—each holding about 28 1hs.—and melted
in a circular furnace built of ordinary red
‘brick. These factories produce only the cheapest type of common
bangies. The other pot furnaces usually employ pots capable of
holding 600 or 800 lbs. of © baich ’; and a circular furnace may be
built to hold 7, 8, 9 or 10 pots. One factory has used pois with a
capacity of 1,600 ib. for the manufacture of figured sheet glass.
Some factories still import their pots from Japan, but a gradually
increasing number are making their own pots from Indian fireclays
and are getting better service from these than from the imported
-article.

11. There is at present one factory in India in whick new pots
are set while the furnace is maintained in operation. If a raw pot
Pot Arch is introduced directlv to the high tempera-
: ) ture of a working furnace it will fly to pieces
mmmediately. It is, therefore, necessary to beat it np gradually to
a temperature between 1,000° and 1,300° C. when it can safely be
set in the furnace. This preliminary heating occupies from five to
seven days and requires careful regulation. It is done in an aunxi-
liary furnace, termed a “‘ pot arch ’’, which may be of the kila
type, in which the heat is derived from a fire box in the furnace;
but the gas-fired type of pot arch is gemerally preferred, for in it
the regulation of the temperature is easier and a higher final tem-
perature can be attained. '

12. Tank furnaces are employed in three of the Indian factories.

‘At the United Provinces (Glass Works, Bahjoi, the glass for the
Tank farmaces. Fourcault machines is melted in a tank
furnace of 300 tons deadweight capacity; at

the Allahabad Glass Works, Naini, the bottle machines are fed from
tank furnaces of capacities varving from 50 to 140 tons; and at the
Calcutta Glass and Silicate Works, where bottles are made by hand,
the glass is melted in three small tank furnaces with capacities of
15, 18 and 35 tons. All the furnaces are of the * ecross-flame’
‘regenerative type. A ‘cross-fiame ’ furnace is ‘one in which the
ports are arranged along each side of the tank above the glass level,
those on each side becoming alternately entry and exit ports.
"These furnaces are all of fairly modern design aund are far more
-efficient than the pot furnaces. Their efficiency might be further
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improved by scientific control of the gas production and by -zome
adjustments in furnace dimensions and operstion.

13. After the glass is melted in the furnace there are a variety
of ways in which it may be manipulated and we shall now briefly
3. Manivalation describe the methods applied to the different

- e ; kinds of glassware manufactured in India,

14. The manufacture of bangles has been carried on in India
for centuries, and at Firozabad near Agra the older methods of
(a) Bangles : the old manufacture are ¢arried on side by side with
-method oF eannfecture, more modern practices. There are a certain
number of factories which only make °“ Block
(zlass ”’, either colourless {usually of a greyish tint) or coloured.
. The melted glass is ladled out on to metal plates, allowed to_cool,
snd broken into pieces measuring about 4”7 x 47 x 17. These pieces
are sold to other factories, where either by themselves or with the
addition of fresh batch and colouring materials they are remelted
and manufactured into bangles. Tn the more primitive factories
common bsngles are made by eraftsmen who work in pairs. One
of them gathers a lump or ‘ gob ’ of glnss on the end of a pointed
iron rod; pressing the glass with a knife against the point of the
rod he maies a hole through the middle of it, and then works the
glass into a ring which he transfers to-a fireclay cone held by his
partner. The %ass is then pressed down this cone, expanded to the
desired size an§ shaped by pressure between the cone and a fireclay
‘block, in which a groove of the required width has been cut. Im
some cases both the cone and the block are quite plain: but more
often both the groove in the fireclay block and the cone are carved
with patterns which by the pressure applied are impressed on the
bangle. ' .

15. For the manufacture of better bangles, comparable with the

* reshmi ’ bangle imported from Japan, simple machinery is used.
Reshmi bangles The glass is gathered on a rod and shaped

* gles. first into a round Jump; it is then rolled on

a polished plate or marver into the form of a cone and pointed either
by beating it with a flat steel tool or by plunging it downivards into
a mould. If it is shaped with the tool it will always need reheating,
which is done by inserting the glass, still on the rod, in a coal fired
furnace or “‘glory hole ’; shaping in thg mould is a quicker opera-
tion and glass treated in this way may not need reheating. When
sufficiently hot it is taken to a winding plant which consists of a
cylindrical steel roller which is usually operated by hand, though
in one case electric power is employed. Under the roller is & heat-
ing device which may be shallow coal fire or a row of smsll gas
jets. With a pair of pincers the point of the glass cone is ulled
out into a thin strand and wrapg round the roller. The roller is
then rotated at & high speed and the glass is wonnd on to it in the
form of a spiral. The thickness of the strand of glass iorn:ing the
spiral will depend upon the temperature of the lump of glass from
which it is wound and the distance between this lump and the
roller. In one factory an iridescing solution is sprayed upon the
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glass while it is being wound om to the roller. The glass spiral is
removed “from the-roller; andwhel cool 18 separated into single
circlets by the scratch of an emery or carborundum stone or of a
steel knife. The broken ends of each circlet are then brought into
the same plane and joined in the flames of kerosene oil or gas blow
pipes. .
16. These bangles may be of plain colours, they may be iridesced
as described above, or a light silky appearance may be given by
Fancy bangles. stirring a chemical such as potassium
¥ Pang _cyanide into the glass before it is gathered.
There are countless other varieties of fancy or decorated bangles.
Hollow bangles may be made by gathering the glass on a tubular
ii‘p%a‘md, blowing it inte™g hollow bubble and winding it on 1o the
roller in the form of thin glass tubing. These hollow bangles are -
specially adapted to form§ of decoration such as silvering, which is
performed by introducing a solution into the circlst before its ends
are joined., Any variety of shape may be given to the bangles by
-mani%)ulation of the glass at its first gathering. Parti-eoloured
bangles, plain-or twisted, are made by suitable manipulation of the
glass before it is wound on to the roller. Deccration may be given
to any bangle by cutting facets on its surface and marking it with
designs in enamel or ‘liquid gold’. Bangles decorated in this
way have fo be heated again to fire or fix the enamels: this is done
in a muffle with three chambers each heated to a different
tempen;lture, the trays of bangles being moved I¥om ofé chamber
to another.

17.. Globes and chimneys are always made by hand processes.

A boy gatbers a small quantity of glass on 2 blowing iron and
blows it inte a round bubble which is

(¢) Lamprware. allowed to cool; more glass is then gathered
on the bubble and the whole is shaped by blowing and the use of
the marver or water block; the blower then takes the iron and by
swinging and blowing the glass elongates it into a pearshaped
bubble which he inserts in the mould. The mould is of iron, in
two parts joined by hinges, and may be shaped for the blowing of
one, two, flhree or four globes or chimneys at & time. It is opened
by & boy who hangs a strip of wet paper inside one or both parts
of it. When the blower places the glass between the open halves of
the mould and the bubble is sufficiently elongated to stretch almost
the whole length of the mould, the boy closes it and holds it shut
while the blower blows the glass to the shape of the mould. The
wet paper serves as a lubricant providing steam and carbon whick
prevent the glass sticking. The mould is then opened and the blown
glass laid on a tray and cracked from the blowing iron arnd carried
to the annealing kiln,

" 18. Bottles and phials are made by hand and also by machinery.
The hand process is the same as that just described for theim?ng-
.1, Tacture of lampware up io'the remoral of the

(c) Bottles snd phisle: 4 lown shape irem the mould, except that

{f} by hand. : L
~ for small bottles there is only one gathering
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of glass and only one bottle is blown in a mould st one time.
When the bottle, still adhering by the neck to the blowin
iron, is removed from the mould it is received in & sha

receptacle on the end of a rod (punmty) snd the blowng
iron is cracked away. The bottle iz carried on the punty to a
glory hole and the neck is softened, Then by the use of &
pincer like tool, which has & spindle to go inside the neck of the
bottle and a mould to press-on the outside, the mouth of the bottle
is formed, the punty being rotated rapidly during the operation on
the two lengthened arms of a chair. The bottle is now ready for
the apnealing kiln, Wide-mounted jars are made in very much
the same way; but to form the mouth of a jar it is nsual to add a

thin strip of molten glass round the neck before using the finishing
tool.

19. In the Allahabad Glass Works thers are four O'Neill
machines and one Lynch machine complete with Miller Teeding

. N devices and at the Calentta Glass and Sili-

(#) by machinery.  oote Works there is an O’Neill machine
which has-not yet been worked. The operation of the two types of
machine is similar. Projecting from the working end of a tank
furnace is a feeder chamber or ® boot ’ into which molten glass can
flow freely. A plunger thrust downwards at regular intervals into
the ‘ boot ' forces out through an orifice at the bottom lumps or
* gobs ’ of glass of constant shape and size. These gobs of glass are
cut off immediastely below the ‘ boot’ by eutomatically operated
sheares and are received in moulds set upon a horizontal revolving
table. As the table revolves the mouth of the botile is formed in the
mould and the glass is blown into a pear shaped bubble. At this
stage, the glass is transferred automatically to one of a series of
bottle shaped moulds on another revolving table and blown to its
full size. The mould then opens and the boitle is removed either
automatically or by hand for annealing. These machines will
produce up to 35 bottles a minute according to the shape and size of
the product, but as operated at the works in India have not yet
attained an output of more than 20 bottles a minute,

20. The market for pressed ware is limited, and the articles made
consists chiefly of tiles, tumblers, small dishes and jars, inkstands
(d) Prossed and paper weights. The gatherer draws on
ressec wars. the end of &n iron rod more molten glass

than is required to fashion the article to bs made. He then lets the
glass flow into the mould, and the presser, when he thinks that thers
is enough glass in the mould, cats off the flow with a pair of sheara,
The mould is placed below the plunger of a press, and the presser
by operating a lever brings the plunger down upon the sur%)ace of
the glass in the mould. Skill is required to determine the exact
amount of pressure needed. The article, the under side of which
has taken the shape of the mould and the upper side the shape of
the plunger, may be taken straight to the annealing kiln or, in order
1o remove a dullness produced by contact with the mould and

plunger, it may first be roughly fire polished by a short insertion in
a glory hole.
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21. In one factory the same glass as that used for bottles and
lampware is made into glass tubing for the manufacture of test and
specimen tubes or syringes. The glass is.
gathered on a hollow tube or blowing iron
and shaped by blowing and rolling on the marver into.a bubble of
the right size. The bubble is then attached to a piece of glass held
on a rod (punty) by a boy and is drawn out inte a long tube as the
blower and the boy walk away from one another. The tubing is
fashioned into the articles required in the flame of a blow pipe,

{e) Glass tubing.

22. Sheet glass is manufactured at one factory by the Fourcault
process. The glass is melted in a large tank furnace, with a capa--
(/) Sheet. glass. city of about 300 tons, at the end of which
& four Fourcanlt machines are operated.
Below each machine, floating in the glass is a refractory block
valled a * debiteuse ’. In the middle of the block for almost its
whole length is & slit with highly polished sides. The debiteunse is
pressed down into the glass which is forced up through the slit, and
raught up by a drawing fork or bait. This bail consists of an iron -
frame the same length as the slit and is fitted with fork or finger-
like projections to which the glass adheres. The bait is raised
vertically through the machine, which consists of a series of pairs of
asbestos covered steel rollers, drawing after it a sheet of glass of the
same width as the length of the shit. Since the pressure of the
debiteuse is continually forcing glass up threugh the slit, and the
glass is drawn away as fast as it rises, the process is continnous.
The thickness of the sheet is controlled by the temperature of the-
glass, the pressure on the debitense and the speed of the drawing.
Above the top pair of rollers the sheet is scratched with a hard steel
cutter and then bent, so that it breaks along the scratch. The sheets
are then sent to the cutting department where they are cut to the-
siges required and defective parts removed.

23. One factory is equipped with a machine for the manufacture
of figured or ribbed sheet. The melted glass is ladled by hand
. . into the machine where it 1s passed between
g}ifz_ Figured and ribbed  pojiers by which the desired pattern is im-
pressed on it. It comes out in the form of
« sheet on to a table from which it is transferred automatically to
the annealing lekr. .
24, If glass is chilled or cooled rapidly it becomes strained. It
is therefore necessary to control the rate at which glass articles are-
. cooled after they are fashioned; otherwise
4. Annealing. they would either break while cooling or the
majority of them would be so badly strained that a slight shock or
change of temperature would shatter them. As glass cools 1t
becomes more and more viscous till it reached a state of rigidity; if
it is heated it becomes less viscous or softens; the softer the glass the
easier it is to remove the strain. At the lowest femperature at which
strain can be removed—*‘ the lower annealing temperature "’—the
rate of removal of strain er the rate of annealing is very slow. As
the temperature is increased the rate of annealing increases until a-
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‘femperature is reached known as the ° upper annealing tempera-
ture ", above which no residual strain is possible. It follows that
the quickest way to remove strain is te maintain the glass at its
upper annealing temperature. In practice glass articles, after they
have been fashioned, are immediately transferred to a chamber
where they are brought to the upper annealing temperature. There
the strain is rapidly removed and the articles are then cooled as
-quickly as is possible without again introducing any strain. If the
-articles are cooled too quickly the cuter portions of glass will becoms
so much cooler than the inside that strain Wiﬁ develop. The
actual rats of cooling as well as the upper and lower annealing
{emperatures vary with the composition of the glass and can only
be determined by experiment. The annealing process is carried out
-either in & kiln or a series of kilns or on a travelling or continuous
form of lehr. In some cases the method by which the glass is
nanufactured renders a separats process of annealing unnecessary.
“Thus bangles which are wound on ito a roller over coal or gas fires
need not be separately anmenled; and in the Fourcault process of
miaking sheet glass the temperature gradually cools as the sheet is
-drawn up through the shatt which houses the rollers so that by the
time it resches the last pair of rollers it is almost completely
annealed. But the annealing process has to be done separately for
all such articles as lampware, pressed ware and bottles. In most
of the factories in Indis annealing is donme in kilms or ovens, in
which the hot glassware is packed ih tiers. When full the kilns
are closed up and allowed to cool. When they have cooled down
‘the doors are opened and the goods removed to be finished or to be
-cleaned and packed. A few of the Indian factories are equipped
with annealing lehrs in which the goods are placed npon s tray
which is moved slowly from the heated end of an arched tunnel
through a gradually falling temperature to the cool end of the tunnel
which is kept open. The time occupied in traversing the length of
the lehr varies according to the nature of ware being made.

25 It is only in the case of lampware that any considerable work
has to be done after the annealing process is over. In the blowing
5. Finishin sases, ©1 globes or chimneys whether singly or in
' § Proc®S®™ @ series of two or more there is always
‘a certain amount of glass to be removed first at the point
‘where the blowing iron has been cracked off, secondly between
aach article of a series and thirdly at the botiom of the moulded
series where the end, which has to be closed in order to permit of
blowing, needs to be opened out. This process is done in Indian
factories by chipping with a knife, which inevitably produces globes
or chimneys with rough jagged ends. These ends are then ground
flat upon a rotating iron wheel covered with wet sand. In most
factoyier the grinding is doune by hand labour: but onme works is
equipped with an sutomatie grinder.

26. The brittle nature of glassware adds a special importance to
the manner in which it is packed for transport to the market and
. involves the manufacturer in considerable

6. Packing. expense under this bead. Sheet class is
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Escke& in wooden boxes. The most up-to-date bangle factories pack
angles first in paper and then in cardboard boxes: but the more
general practice is to pack bangles loose in baskets with a little
straw, or even to put them loose into a railway wagon without any
protection beyond some straw between them and the floor and sides of
the wagon. Other glassware is usually first wrapped in straw and
then packed in wooden cases, in bamboo crates or ip bundles of
matting or gunny.

27. This completes our survey of the processes of manufacture at
present employed in Indian factories. At a later stage in this
report we shall discuss the advantages to the
industry of extending the use of machinery,
particularly in the manufacture of bottles, and we shall note other
particulers in which we think that the Indian gractice might be
improved. For the present it is sufficient to say that it is clear that
in recent years the industry in general has made considerable pro-
gress 1o the mcthods of produciion, 1n the kinds of ‘wire manu ac-(

Bummary.

tured and in the adaptation of the refractory materials available in
India to the manufacture of crucibles and furnace blocks.



CHAPTER II.

Nalural Advantages possesged by the Indian Glass
- Industry.

28. The first of the conditions laid down by the Fiscal Commis-
sion which should be satisfied by an industry applying for protec-
The Tiscal Commis tion is that it must possess natural edvan-
sion’s first condition. tages in the form of an abundant supply of
_ raw materials, chesp power, =& cient

supply of labour or a large home market. It is therefore necessa
to consider how Tar the glass industry in Indin safisfies this condi-

tion,

¢ 20. The raw materials used in the manufacture of glass may be
rlassified under the heads of: —

Raw Materials.

(1) Essential glass-forming substances—
(a) Acidic oxides.
(b) Basic oxides. .

{2) Oxidising agents,

(3). Reducing agents,

{4) Colouring agents.

The materials used by Indian manufacturers of glassware are,
among sacidic oxides, principally silica which is obtained from sand,
sandstone or quartzite reck, and to a small extent boric oxide which
is used in the form of borax. The most important of the basic,
oxides are sodium oxide which is generally introduced in the form
of sodium carbonate (soda ash) and occasionally in the form of
sodium sulphate (salt cake), and caleium oxide, obtained from lime-
stone, quick lime or slaked lime. Other basic oxides cccasionally
used in India are zinc oxide which is employed only in the manu-
facture of selenium red glass, and barium carbonates which is used
by one manufacturer of gangiea to add brilliancy and weight to his
. g{ass. Oxidising agents are introduced to serve various purposes;
they may he required to decompose organic matter and so prevent
discoloration of the glass of they may be used to maintain dxidisitig
conditions in substances which would otherwise be reduced too
quickly; the material most commonly used for these purposes in
Indian glass factories is potassium nitrate or saltpetre. The only
reducing agent at present used in Indian glass factories is zinc dust
which 13 used in some bangle factories in order to produce the
conditions necessary for the formation of seclenium red glass.
Several colouring agents are employed, especiaily by bangle-makers,
the most important being selenium and cadmium sulphide. It may
be noted that colouring agents are not only used to produce colour
in the glass; when the glass is discoloured by impurities in the

{ 16 1}
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materials, it 15 a common practice to add to the batch such colouring-

agents as will neuiralise the discoloration and so preduce colour-
less glass.

30. Silica, which is the prineipal constituent of commercial
glass, ia obtained from sand, sandstone or quartzite rock. Wher-
‘- ever it can be obtained sand is preferred
Sand :—Qualities  of because its use saves the expense of crushing
glassmaking sands. stone or rock to the degree of fineness re-
quired. The term ‘sand’ connotes not a.
substance of some particular composition, but a substance which
comsists of graine of a particular size, the limits being generally
regarded as 0-1 mm. diameter for fine sand and 1 mm. diameter for
coarse sand. When sand cannot be obtained sandstone or quartzite
offers a suitable substitute; but the sand obtained by crushing stone
or rock, even if it be washed and graded after crushing, is not so*
even as sand graded by natural means; and of course the crushing
and any subsequent treatment tend to increase the cost. The choice
of sand for glass manufacture should depend upon iis purity, its
grading, and its cost; and the relative importance of these three
considerations will be determined by the quality of glass to be
manufactured. The best quality of glass can only be made from
the best kind of sand; and the standard of purity for the best sand
is that it must contain not less than 99 per cent. of silica and not
more than 0-05 per cent. of irom oxide or other iron eompounds
equivalent to that amount. The objection to the presence of iren in.
the sand is that it colours the glass as shown below:—

_ Percenizge of
i:n;haa o;;i;- mn - Colour of glam.
602 . . . . . . Colourless. ‘
0-02—0-05 Almost ecolourless.
0-65—0-10 Very pale green,
0108 Pale green.
0810 . . . . . . Green,
1020 . . . .- «  Dark green.

When the iron oxide conteni of the glass does not exceed 0-1 per
cent. it is possible to neutralise the green tint by the introduction
into the glass batch of materials which tend to produce a purple
or reddish purple colour, and the result is a colourless glass,
but slightly less bright and transparent than if mo colouring
materiaﬁs had been employed. Where the iron content exceeds
0-1 per cent. attempts to decolourise merely result in giving
the glass a dull and grevish appearance, which is mere nnpleasant
than the greenish colour caused by the iren oxide. It is thus
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evident that the presence of iron oxide in excess of (-1 per cent.
makes the manufacture of bright colourless glass impossible. The
limits beyond which the presence of iron oxide renders sand un-
suitable for the manufacture of the various kinds of glass may be
stu*ed as follows :-— '

Tarue I11.
Pementagde of
T of glags. iren oxide
: TPeE admissible.
For best glass, optical and table ware . . less than ¢-03

For pressed tableware, white Lottles and less than 06
jars, mirrors, best gheet und plate.

For chemical gEassw&ra- . . . . less than O-10

For pale green glass for bottles, jars, lesz than 0-80
ecommon plats and sheet.

For dark grecn or amber . . - . less than 100

For poorest quality glass—black . . . up to T-00

Sand mayv contain impurities other than iron oxide; these are not
necessarily harmful in themselves; but their presence in consider-
sble guantities indicates the possibility of imequality in the com-
position of the deposit from whichk the supply is obtained. The
regular grading of sand is important, because unevenness may
result in irregular melting and the presence of blemishes in the
lass. It is even more important that there should be no wvery
arge or very fine grains than that the general average of grains
should be fine; and since the finest grains always tend to contain
& higher proportion of iron oxide, it is all the more necessary tfo
remove grains below -1 mm. in diameter. At least 70 per eent. of
the sand should comsist of grains between 0-25 and 0-5 mm. in
diameter, or, to adopt the terms of another standard, all the sand
should pass a 20 mesh sieve, 95 per cent, passing a 30 mesh steve
and remaining on a 120 mesh sieve: sand passing a 120 mesh sieve
should be rejected. A 30 mesh sieve is one containing 30 holes or
meshes per linear inch, and the standard sieves employ wire which
is exactly the same size as the mesh. '

31. ANl the sand used in Indian glass works is obtained from
deposits in the country. From the publications of the Geological
Denosits of sand i Survey of India, from information supplied
Indm Sne M hy Dr. Drane and from the evidence of the
glass manufacturers we have ascertained that
deposits of sand, sandstone or rock suitable for use in the manufac-
ture of glass have been located in every province of India, except
the North-West Frontier Province, Assam and Burma. Particulars
sre mven in the Tollowing statement: — """~
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TasLe IV.
Deposits of sand suitable for glass making.

Natare
Provinee or tate. Location of Souree of information. Factorios sapplled.
deposit,
- Punjab - . Jatlon {near Rock* Pr. Drage, Uaited Pro- | Upper  India
Jullundery. * vinces (Giass Works Warks, Amha.ia.ek?
and other factories,
United Provinces . | Loghra {sear !Rock* . G, V. Hobson| Ogsle Glass Works,
Nalni). {Becorﬂs of Geologl- | Palsa Fund  {iass
%ﬂ!l SaLrIv‘egf of Indis, Kaw -
ol ndivi] Fao~
Several fnctories, tory, Baaglo
Firozabad Bangle FPace
tories.
Hardeo Glsss Works,
' Daaca.
. Allshoiad Glsgs Works,
Natal,
- Caleutta Glass and Sili-
cate Works.
P. M. ¥, Mchia® Baagle
: F . Caloutta.
Do, « | Bargarh {near Do Mr. G. V. Holson I}'ntt,egi Provinees Giass
Nalinij. {Records of Geologi-
eal Survey of Iodia, Flmmbad Bangle Pace
Vol. LIX). tories,
. . Hardeo Glass Works,
Beveral {actorles, Daecs.
Bengal “Glass Waorks,
Calcutta.
Caleufin (lass and Silf-
* te Works.
Do, + | Panbal (Banda Do, Dr. D Calenttn Glass and SiH.
District). Unlted Provlnﬂs Glass cate Works.
Works, obe.
Dalhi . . - . Kot known | Dr. Drazs . - { Not known.
putapa—
aipur State . | Sawal Madhopur Bock* Dr.Dra TUnlied Provinces Ginss
Unalted vahmea Glass Works.
Warks Firosabad Bangle Fac~
tories,
i Enééee Glazs We:h,
ol
Bundl State . Barodhis “Grit™ | Mr. &. V. Hobson | Not kunown.
{Becords of Geclowl.
cal Survey of India,
Yol LIX).
Bihar and Orlasa . Mangai Hat Sandstone . G. V. Fobson Do.
{Rojmabal (Becords of Geologl-
Hiils}. cal Survey of Indls,
“ {Vol. LXEV.
Da. . Patraghatts Da. Do, . Do.
N
Central Provinees . | Jubbuipore Band Mr. 6. V. Hobaon| Shri Onams Giass
) . . {Records of Genlogl- Works.
i cal Survey of Indis,
Yol LIX).
Baroda Siate . Pedham! Hiver sand . | Not known.
Do. .}  Sankheds Sandstone Do. . De.
Madras . - Ennore Sand Dr. Drane . . Da.
Bo. . «| Ennaunore Do. Do. .. Do.

In addition to these deposits, Mr.
the vicipity of Garhi Habibullah and Muzaffarabad which contain
accumulations of lar%e masses of soft granular almost powdery

silica, material possib

Hobsont mentions limestones in

y suitable for the purpose of glass manufac-

* Mr, 1. D, Varshnel of the Unlted Provinces Ginss Works and Prestdent of the All-Indla Glass
Manufacturers Assoclation says that the material at theso places ocours In the lorm of lnrge bouiders
naturally decayed and soft exongh to crmmble with the Angers.

%+ Regords of Ghe Geological S8urvey of Indla, Volume LXII, 1953, page 88.

R
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ture. The factories at Ambala and Firozabad, those at Talegaon
(near Poona) and Ogalewadi (Satara District) in the Bombay Presi-
dency and one of the factories in Calcutta have stated that they
can get in their immediate neighbourhood supplies of sand suitable
for the manufacture of certain gualities of glass. We bave also
seen a reference to deposits in Bikanir and sand suitable for glass
making, but have not been supplied with particulars of their nature.

~  32. We have not been able to obtain any information regarding
the extent of sand deposits in India; but since so many of the

LS Y

factories get their supplies from Loghra and’

I:g?;:ms:yn d‘“‘d price of Bargarh near Naini, the absence of com-

. plaints that the price has been raised by
competition indicates that these deposits are very extemsive and
that the present demands can be met without difficulty. The cost
at site has been variously stated by different factories at figures
between 3 and 5 annas & maund, or from RBs. 5 to Bs. 8-12-6 a fon.
The difference in price is apparently due to the fact that some facto-
ries themselves work quarries which they have taken on lease, while
others get their supplies from coniractors. A factory situated near
the deposits, like the Allahabad Glass Works at Naini, which works
its own quarries, can FeI"its supplies delivered ¥ the factory for
Rs. 8-6-0 a ton. Tor s81id obtained from some of the other deposits
we Jinve been given even lower estimates of cost. The transport
of sand from Naini to Calcutta involves the charge of freight on a
railway journey of more than 500 miles, and to Bombay the distance
is over 800 miles. Thus the cost of Loghra or Bargarh sand at a
factory in Calcutts is about Rs. 15 a ton, while a factory near
Bombay has to pay more than Rs. 25 a ton. The fact that these
heavy freight charges do not prevent the use of this sand at such
distant places is sufficient evidenee that the actual cost of the sand
is not uneconomical. ' '

33. We have next to consider how far the quality of the Indiar
sands which we have found te be available in sufficient quantijy
Chemical anal . and at moderate prices, justifies their claim
ondn o Baniyses ol {6 be considered suitable raw material for the
lass industry. Professor P, G. H. Boswell
in his ““ Memoir on British Resources of Sands, and Rocks used in
Glass Making >’ gives the chemical analysis of four Indian sends
which he says are the best of nineteen samples of Indian sands sup-
plied to him by the Director of Geological Survey of India at the
instance of the Indian Industrial Commission. In 1917, Professor
W. E. 8. Turner of the Department of Glass Technology at Sheffeld
University made an analysis for the Director of Industries, United
Provinces, of sample of sand from the deposits near Naini. Dr.
Drane has analysed .10 sands from samples supplied by provinecial
Directors of Industries and by glass factories, which may be faken
as typical of the sand actually used by the indusiry. And three or
four factories have given us analyses of the sands which they are at
present using. The results of all these analyses are sef out in the
following table:— '

*

*
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) Tamre V.
Chemical Analyses of Indiun Sands.
. 8i0,. | TI0. | ALO,, | Fe,0,. | 020, | Mgo. | 5,0,
Analysls madh by My, @, Mocdonald (Bull.
of Indian Industrim and Labour No, 88,
1b38, p. 18).
Patraghatta . . . . N 0600} .. 148 trace | trace | trace | 200
o et I P Ak |
p. H). o
W . . . . . . 1{esos)oos| ose | ooz {oml .. | 0os
Pedbomti - ., . . . . |90 017 | o84 004 | 018 o0 | ..
Bunkhady . . ., . .- . .19%89] gov| o213 | o004 | 06| ous | ..
Bumore . . ., . . . Alovss|ooe| 102 | ooe | 08| oaa | ogs
e A e
Rewi . . %, . . glww| .. | ou | oosr| oos| oos| ..
A matomiaat i metanmon). ,
Bargerh , . . R . an58| .. 159 018 | trace| 018 [ .,
Jobbulpore . . . . cosoe]| o83 | oo | ous |trae| 00n | ..
: S [ 1|00 ow| oss | o010 | aos| o] ..
Jaljon . . . . l 2losso| oor | owz | oo | 008 | oa7| ..
L s |oose]| o2s| 100 | o086 | omn| oee! ..
fewal Madhopur . . 110844 ] 1% 088 | 000 | tram| ..
Pambad . ., . 9764 | 008 [ 106 [ 021 | 006 a5 ..
peldt . ., Jhoresl 140 | oa8 021 L 015 | trave |,

NMO- Mn0. Mn.0¢. al, HyO. Alks FOTAL,
H,0, lon.
-
e e e Xy .e LE} v 0'35 100'00
002 ' vu .s . . -3¢ 90-99
i [1015:] * e W “e e 63 100‘08
- “ . U T . oe0 | Todan
024 v | trmce| .. . 036 By
- . . . . . o8 | 100817
. " = - . .. | oas | 100wa
(XY 'es v e . s i, m'sl
e . N . s e o156 088
.- - v - . T 0981
. . . va “e . 040 79
“ .. . . ' 't 043 100-48
. an ' . we an 20 908
‘. . e . . . 041 BO-25

0%

"o 94ZIIYHD



§8¥1D

Epnore . . . - Byomp) 022, 008 § 04 | 010 N ) .. . o . o ] - S TRN
Ermanare .. . e v [ Brae} 012 | o411 04 | 010 | treee] .. . . v . . v 024 0923
Anal; nhmdc[orﬂrs Allahabad Gilass Works !
ﬂmeﬂto{ Glaxa  Technology,
ﬂw nweiiy. .
Loghra . . ‘ v . . . | 07865 o0 | O-BS 037 | ong| 0021 008)] D02 006 . .. [0 9981
F | mm,rmmmm Pmrinwaim ¥
Works by the Bulder Technological Frsts
tute, Casenpore.
Bargarh , . . . . . Blumer| ., o5t 051 . . .. Ve - . e . “ ve oo
Sawnl Madhopuy . " - . 21e898| .. 052 040 0-01 . . .. R .. . R .e 10001
Anglysis made for the Calewttd Flran pnd
Silicats Works by Masrs. #. V. Brigge
& Co., Bargarh. N
Bargarh . . . . . . B|esu} .. 110 o0 | o5 084 | .. . . .o . . 071 | 10000
Anglysis made for the Calodta Glaes and
{!ﬂicuu Workn,
Beogal . . . . . . . |EREO| ., 20 w20 | 0| .. e . b0 | .. | 200y .. - 10000
ris made for the FPalaa Fund Gioss .
Forks, Falegaon, by the Banmts Tackm-
oal Institsde tuls, Foona,
Bargath . . . - - . 4 | 9480 . 248 . 130 | 0-87 . . . . 060 89-80
Amlv’m mude for the Opala Glase Works '
Limiged, ' .
Gokak . . ‘ . « . . | B28 Nil 200 100 00 | 1-10 . B . e v o o8 10000
Goa  « o« . e e o |ore | w2 14 o8 | voo]| Ne | .. . N . v " 01 1009
Analyeis made at the Gavernment Teal -
 House, Altpore. ,
Jubbulporet Gresmsatd . . . . |9106| o8 [ o2 | 102 | trace | trace 1410 . o . . 140 | wo-se .
* Tiris auslyals in quoted by Prof. Boswell (Brit, Besonzees of Sands wod Rocks used In (lass na.kmg 1018, B 157) o of Jubb'alpore sand wsed o tne Allshabad Glass.
Worke. On the gthec hand, ¢ 8. Fox (Bull. of Indlan Industries and Labour Ny. 20, 1922, 12) quotes it as for Naini pand, From cotrespon T wﬂbizlg

onden
ll:lreﬂw Goologlcal Survey It i elear that this sand o olso the Nalnl % sand analysed by Prot Turner comes ftom the Loghra or Bargarh depm“il ﬂbo“t

ahnl,
{ The high lron content of this sand makes 3t unsullable for the manufncture of glass other thum dark green or black Vottles, Its high wlymins content might butoesd

present difficulties.
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To facilitate comparison analyses of typical European and Ameri-
can sands are given in a separate table below:—

Tasre VI.
Chemical Analyses of European and American sands.

Losa
—_— 8i0,y. | ALO,. | Fe,0,. | CaD. | M0, | Alknlt ogs igni~| Total. |E{BRIUARRE,
1119
 British, =
A =v Zmpe
Iyen . .{9882]| os6 08 | o186 o-02 e 033 $9+056 | Bosm's Donble
Prenck, . . [~ Y E.‘:
[RRR . WP —
Fontaineblean, | 29-50 | 028 0-03 . . e 022 P08 L dee.
Belgian .]{8864]| 003 008 | 631} 018 €45 | 012 | 1008 ] T .
German, v Pl
Hobembooka . | 99-70§ O-35 005 . - . 610 | 10020 T
Ameriogs. o
L Springs ; 9985 | 011 002 012 | tracs . 23 100-12 | Crasked rock.
¥l

‘We have already seen that for the glass manufactarer one of the
most important things to know about his sand is its iron oxide con-
tent. Hence the analyses which do not show the iron oxide con-
tent separately from that of alumina are of little or no use to him.
Of the samples analysed, those dealt with by Professors Boswell
and Turner compare not unfavourably with the European and
American sands. And the difference between their results and
those obtained by Dr. Drane and the analysts employed by the
glass works suggests that the samples analysed by Professors
Boswell and Turner must have been subjected to some form of
urification before they came to them for examination. This
infersnce is confirmed by a letter from Professor Turper to the
Director of Industries, United Provinces, in which he says that
the sand which he analysed appeared from microscopic examina-
tion to have been washed before it was sent to him. A considera-
tion of all these analyses, and especially of the four samples from
Bargarh and the three from Jaijon, suggests that the deposits from
which the factories draw their sepplies yield sands which vary con-
siderably in composition from one ctonsignment to another and
indicates the necessity, if the manufacture of glass of good
quality is to be successful, of selecting the sand with care, and of
washing and grading it before use, in order that the impurities of
which the analyses disclose the presence may be removed. The
Allahabad Glass Works testify to the improvement made by wash-
ing their sand; for they inform ug that s whiter or less coloured
glass is in this way obiained for the manunfacturing of lampware.
While Dr. Drane’s analvses indicate that the sand as now used 1
glass works is not suitable for the manufacture of glass of the high
est quality or colourless glass—a conclusion which is confirmed b
the appearance of the finished articles at the various works which
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we have visited—it is established by the analyses made by Pro-
fessors Boswell and Turner that there is sand in India which by

guitable t{reatment ¢an be rendered fit for the manufacture of the
beat glass.,

34. The other point for consideration in determing the suit-
ability of sand for the manufacture of glass is the evenness of -its

rading, Here again Professors Boswell
Mechanical analyses of g g s B8

sands and Turner give results for Indian sands
comparable with European and American
sands,
. TseLe VII.
Mechanical gnalyses of Sands®.
Total sand
—_ 71 mw. 705 7828 781 7¢01 £0:61. | Grade
- [14, [ £05. | Loes, 2L, 701 mem,
Fainl . . . Ferw b1 84 o1 od 205
gralns,
Pedhomt . . o5 115 854 108 14 14 o2
Bapkhsds . . . o0 7 177 o5 12 083
. Figures for sands for oomparisen are— ’
Fontaineblenu . o e [ i) 258 i} o8 ]
Lma B W, .| .. o %08 &7 o 03B 005
Belglas . .} 07 83 810 14 04 . 59:6
Borkloy springs . . 1B 271 g2 8 04 204

Professor Turner snd Dr. Drane have expressed the results of

their analyses in terms of the percentage of sand retained on meshea
of different sizes as shown below:—

Tasre VIIIL.
Mechanical analyses of Indian sands dnd crushed rocks.

PHEAORNTLCE OF SAND ERTLIKED SUCCESSITELY OX
Through
— ’ Aesh
Mesh WMeshy Mesh b H Mesh 100.
80. 80, a8, 20, 10D,
Angiysls mede by Profstsor
7 urner,

Fuloi . . . . . 085 80-43 . e 171 1-55

Anﬂfcu wiade by Dr, Drone.
Panha - . . . 8538 $0-8 I Ok &1 1-2
3 o3 £1-5 24-2 3-5 -8 01
Jaljon . N . N 2 p) 38 10-4 2-0 58 15-2
8 (13 58 108 55 24 75-8
Bargsrh = » . « 113 £8-5 b 53 22 1-2 180
Delhd . N N - “ 345 49-3 B8 1.2 fE 08
Bawal Madhoper . . R i Ed-6 29 25 o8 101
Jabbuipore . . . . 18-8 60-2 88 14 4 44
Eunore . . . . ki 18:8 89 o1 o1 0-&
- . - . 837 15-8 o2 01 &1 01

Analyrir made for Pateg Fund

Ginae Works by Ramade

Institule, Foona.

. N . . . a7 . a1 e 35

* Amiyees made by P. G. H. Boawell, loc. oit,

n 2
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For the purpose of rough approximation it may be assumed
that grains above (-5 mm. will remain en a 80 mesh sieve and that
grains smaller than 0']1 mm. will pass through 2 120 mesh sieve.
Adopting this method of expressing Professor Boswell’s results in
the terminology of the test used by Professor Turner and
Dr. Drane, we arrive at the following comparison :—

Tarrr IX.

Approrimate mechanical analyses of Sande and Crushed Rocks.
Above 30 Between 30 Throogh

Mesh, and 120. 120 Mesh.

. {1} Eyropean and American Sards analysed by Professor Boswell—
Fontaineblean . . o8-8 08
Lyon D. W, . . . . 99-5 82
Belgian . . . . . 65 24 04
Berkeley B . . . 15 979 02

{2) Indian Sands analysed by Professor Boswell—
Naini . . Few grains. -5 a1
Pedhamli . . . . 115 852 14
Sankheda . . . . 89 BE4 -5

(3} Indian Sand analysed by Professor Turner——
Naini . . . . . &6b g7-88 11

. (4) Indian Sands analysed by Dr. Drone—

Panhai . . . ; . 883 325 1-2
Jaijos 1 . . . . . 01 69-8 30-1
Jaijon 2 . . . . . 23’0 568 15

Jaijon 8 . . . . . 02 24-0 758
Bargarh . . . N 3 O 706 18-8
Delbi . . . . . d4b 560 9-5
Bawai Madbopur . . . 144 866 191
Jubbulpore . . . . 188 768 4-4
Ennore . . . . . %7 19-9 04
Ennanors . . . . 837 162 01

(5} Sand analused for Paisa Fund Glass Works by Ranade Technical
Institute, Poona— : .

Bargarh . . Not determined  Sbout 96-5 35

The only inference which can be drawn from these results as
shown in Tables VII, VIII and IX is the same as that suggested
by the chemicsl analysis of the Indian sands. The resulis given
Ly Professors Boswell and Turner indicate that there is sand in
India as-good as the best of the European or American sands;
Dr. Drane’s results show that the sand as supplied to the glass
works is too uneven in grade to permit of regular melting and ot
the production of glass free from blemishes cansed by seeds or
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bubbles; and they emphasise the necessity for careful selection at

the source of supply, and for systematic grading as well as wash-
ing of the sand before use.

35. We are satisfied by the information to which we have had
access that there.gre in India sbundant supplies of sand available
L . at moderate prices and suliable for use im
mP;:ﬁmnm of Indian 4} S uTaciure of the inferior qualities of
glass. In the interests of ihe industry it

is desirable that the various sources of supply should be systemati-
cally examined, the extent and composition of the deposits ascer-
tained and an accurate estimate formed of their true values. 1t ia
possible that such investigation might bring to light deposits of
such pure and constant composition as to be suitable without
further trestment for the manufacture of the best glass. But even
without such a discovery it is evident from the analyses made by
Professors Boswell and Turner that the deposits now being worked
produve sand which, by proper treatment before use, can be brought
to a state of purity and evenness of grade comparable with that of
the best Eurcpean and American sands. If a manufacturer
wishes to obtain sand suitable for the manufacture of ‘ white ’
glass, he must first see that the sand is collected from a deposit of
ascertained quality, and he must also wash and grade it belore
making use of it in his factory. These operations will of course
add te the cost of his sand. But if by the additional expenditure
the desired improvement in the quality of his glassware can be
effected and higher prices obtained, it is certainly werth the mana-
facturer’s while to make & careful study of the question. The
following verv rough calculations will give an indication of the
manner in which the problemm might be approached. The sand
may be treated either at the quarry or after delivery at the factory.
We first assume treatment at the factory. snd make a rough esti-
mate of the cost of the plant necessary fo treat H tons of sand a day
at a factorv. The machinery, washer, drier and sifter, mav cost
£2.100 or Ra. 28000. Interest at 10 per cent. on this capital
expenditure will be Ra. 2.800 and depreciation at 10 per cent. will
be Rs. 2.800. The extra labour required to work this plant mavy
cost Rs. 12000 8 vear: and the same amount should suffice for the
fuel and water required. We thus get an annual expenditure of 1 —

Rs.

Interest . . . . . . . . 2800
Depreciation . . 2 800
Lakour . . . . . . 12.000
Fuel and water . . . 12000
28,600

cr approximately 30,000

5 tons of sand a dav for 300 davs make 1.500 tons wsed in the vear:
the extrs cost comes to Rs. 20 per ton of sand. Tf we sssume that
about 1,700 1bs. of sand are required to produce a ton of melted
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glass, a ion of sand will produce about 2,950 lhs. of melted glass.
In the process of manufacture there is a loss by wastage, breakage,
afid in other ways of 25 to 30 per cent.; but all the loss of sand
except about 5 per cent. can be recovered and added to future glass
batches in the form of cullet. Thus deducting 5 per cent. from
2,950 Ibs., we get about 2,800 lbs. of finished glassware as the
yield from a ton of sand. And if, as we have been informed,
40 gross of small sized phials weigh about a ton, we get 50 gross
as the yield from a ton of sand; and since the extra cost per ton
of sand is Rs. 20 the exira cost per gross of phials will be 64 annas.
But if manufacturers were to combine with the owners or lessees of
large quarries like those at Loghra and Bargarh to instal the plant
and treat the sand at the quarry the extra cost would be greatly
reduced. In the first place, the expenditure would not all be in
excess of that now incurred; for the sand at Loghra and Bargarh
occurs in the form of soft rock, which now has to be crushed before
the sand can be sent to the factories; and the expenditure incurred
on this operation should be set of against the expenditure now
proposed. Further, the two largest and best equipped factories in
India are the Allahabad Glass Works ai Naini and the CUnited
Provinces Glass Works, Bahjoi, which are situated sufficiently
near each other and to the sand deposits to undertake the treat-
ment of the sand jointly at the quarry. Their total ecapacity 1is
not less than 15,000 tons of glass a year. On the assumption that
the 11,250 tons of sand reguired annnally for this output of glass
is supplied from one quarry, the cost of the machinery, erusher,
washer, drier and sifter, might come to £7,500: adding £1,500 for
contingencies, we get a figure of £8.000 or Rs. 1,20,000 for the
eapital expenditure required. Inferest on this amount at 10 per
cent. comes to Rs. 12,000 a year, and depreciation at 10 per cent.
to a similar fipure. For supervision and labour expenditure of
Rs. 50,000 a vear might be necessary; and fuel and water might
cost Rs. 50,000 a year, Thus we get an snnual expenditure of : —

Rs

Interest 12,000
Depreciation . . . 12,000
Labour . . 50,000
Fuel and water . 50,000

1,24,000

The extra cost for 11,250 tons of sand comes to Rs. 11'02 a ton,
less the amount now spent on crushing. - If & ton of sand may be
taken as equivalent to about 2,300 lbs. of finished glass, or 50 gross
of phials, the extra cost of a gross of phials will be 3:52 annas.
But even if a joint errangement for the treatment of sand at the
quarry prove impossible in the immediate future, the calculation
we have made for the treatment of sand at the factory shows that
at an extra cost for sand of little mors than six annas per gross of
phials the manufacturer ought to be able to produve white glass;



NATURAL ADVANTAGES POSSESSED BY THE INDIAN GLASS INDUSTRY. 7

and there can be no doubt that the additional price he would obtain
for white as opposed to coloured bottles would compensate him for
thig additienaf] expenditure on sand, It will also be realised that
the production of white glass by the Indian manufacturer will
enable him to undertzke the manufacture and sale of several classes
of superior glassware which are not now madeé in the country and
the production of which will assist considerably in extending his
output and reducing the general level of costs.

36. The only aecidic oxide, other than siliea, to which reference
need be made is boriec oxide, which is generally introduced in the
Boric oxid form of borax, the use of which invelves the

Tie oxide. addition to the glass batch of sodium cxide

as well as boric oxide. It is therefore necessary to know exactly
the chemical composition of the boras used, and to make a
reduction where required in the quantity of soda ash included in
the glass batch proportionate to the quantity of sodium oxide con-
tained in the borax. Borax is twice as expensive as soda ash and
consequently is not used in excess of the quantity necessary to pro-
duce the effect desired. It is often used in coloured glasses as &
solvent of rolouring oxides, and it is also used in order to reduce
the co-efficient of expansion of the glass, or to increase its tomgh-
ness and chemical resistence. One factory, which has stated the
quantities used, adds about 10 parts of borax for every 140 parts of
sand. . Borax is imported into India from Tibet, and thus, though
not actually a product of India, is obtainable so easily and in such
large quantities that the nearness of Tibet, the source of supply,

may be considered ns a natural advantage of the glass industry in
India.

37. The sodium oxide required for the manufacture of glass
may be introduced in the form of sodinm carbonate {soda ash) or
Sod 4 Saltcak sodium sulphate {saltcake). We have seen
oda ash and Salteake.  (},4 small quantities may also be intro-
duced by the use of borax. Modern menufacturers generally pre-
fer to use sode ash, which does not require such a high temperature
ip the furnace as saltcake and consequently makes for economy of
fuel; soda ash, moreover, does not make so severe an atfack upon
the refractory materials in the furnace; nor is it so liable to pro-
duce blemishes or discolouration in the glass. While salfeake is
not 80 expensive a material as soda ash, it gives only 437 per cent.
of sodium oxide as compared with 5835 per cent. piven by soda
ash; to produce a stated quantity of sodium oxide it is therefore
necessary to use about 33 per cent., more salteake than soda ash
and anv saving effevted by the lower price of saltcake in India is
not sufficient to cover the cost of the greater quantity which has to
be used. In tank furnaces however it is generally advisable to add
a small quantity of galtcake in order to avoid the formation of a
seum on the surface of the glass, though in small tanks such as
those used by the Calcutta Glass and Silicate Works this is prob-
ahly unnecessarv. Thus it is only in the United Provinces Glass
Works at Bahjoi and the Allahabad Glass Works at Naini, where
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the glass is melted in large tank furnaces, that any saltcake is used;
and even in these factories it is used in addition to and not as & sub-
-stitute for soda ash. Another form in which sodium oxide is used
5 the salt earth obtained from the ¢ Reh ’ deposits in the United
Provinees; this isremployed only for the manufacture of the cheap-
est form of bangles and 1s not of sufficiently good quality to be used
for anything better. The main function of sodium oxide in glass
manufactare is to act as a flux; and the higher the proportion of
soda the more readily the glass is melted and the more easily it is
worked. On the other hand, 2 high soda content decreases the dur-
ability of glass and renders it more liable to attacks by the atmos-
phere and by liquids with which it comes in contact. Glass con-
taining more than 18 per cent. of sodium oxide is attacked quickly
on exposure, becomes dull and dirty in appearance and containers
made from it are likely to contaminate their contents. We have
already seen that a common feature of Indian glass manufacture,
especially in the bangle making industry, is an excessively high per-
centage of sodium oxide caused by the use of large guantities of soda
ash iv order to facilitate melting. The compositions used in bangle
making which have been given in paragraph 6 produce glass of ap-
proximately the following composition: —

TaBLE X.
Siliea . . . . . 6898 878 678
Bodium oxide {including K,0
from aaltpetre) . . . 205 199 22-1
Calciam oxide . . . 9-4 2.1 52
Boric oxide . . . 0-3 9-4 49
Zinc oxide . . . . - 80

The so(iium‘ oxide contents are too high in all these glasses; all of
them are subject to attack by the atmosphere; and all of them are
unnecessarily costly.

33. Deposits of sodium carbonate and sodium sulphate occur in
different parts of the country. {Crude sodinvm carbonate, con-
: taminated with varying amounts of common

Indian sources of supply. o1t and sodium sulphate, is found as an
oforescence in certain districts in the hot weather. We have seen
thot the alkaline earth or ° Reh ” is collected and wused for the
mannfacture of common bangles at Firozabad. During the war
the exploitation of these deposits was stimulated by the high prices
of the imported article and fairly pure ~sodiwm carbonate was
extracted both in the United Provinces and in Mysore. But when
prices fell the methods of extraction employed ceased to be economi-
cal. In Sind and especially in the Khairpur State theve are con-
sidevable deposits of sodium carbonate—also in some cases erude -
and mixed with chloride and sulphate—which accur in the basins
of certain lakes; and similar deposits have been found in Berar
and in Rajpuiana. A more promising source of supply is in the
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Shri Shakti Alkali Works recently established by the Dhrangadhra
State in EKathiawar, wbere soda sash s manufactured from the
sbundant supplies of salt in the brine wells of the Runn of Cutch
by what is known as the ammonia-soda Process. In this process a
reaction between ammoniated brine and earbon dioside produces

- sodium bicarbonate, which is converted by caleination into soda
ash. This factory worked for about six months im 1930. Most
‘of the glass factories tried its soda ash and found the quality satis-
factory. Financial difficulties forced it to suspend operations
early in 1931, but preparations for restarting it are almost com-
plete and it is expected to resume work about the end of this
month. We are informed that the plant is designed te produce 60
tons & day and if worked to capacity should produee not less than
18,000 tous & year which is far more than the glass industry needs
at present. Sodium sulphate is produced in fairly large quantities
as & by-product in the manufacture of hydrochleric acid. But it
is by no means certain that the glass industry can count on sup-
plies from this source. For, as we observed in paragraph 55 of
our Report on the Heavy Chemical Industry, that industry itself
will require for the manufacture of other chemicals practically the
whole of the salt cake likely to be produced when the praduction
of hydrochlorie acid reaches its maximum, Most of the factnries
nt present get their supplies of soda ash from Imperial Chemical
Indusiries, Limited, who import their own manufactures and also
soda ach ohtained from natural deposite at Msgadi in East Africa:
but Russian soda ash has recently been placed on the Indian
market by the Havero Trading Company and. has been used by
some of the glass works. The total quantity and the average valus
of the imports of soda ash in each of the last five years have
heoen : —

Tasie XI.
Quantity Average valus
cwis, per owt. ox gnty,
. Ra.
1928-.27 . . . . . . 950,178 " OBT
1627.28 . . . . . . 1,081,186 565
1928-28 . . . - . . 1,078,834 &80
1925-30 . . . . 1,204,069 580
198031 . . . . . . 1,052,164 813

Full date are not available on which to caleulate how much of
these imports are used in the glass industry. The actual quantity
of glass produced by the Indian factories ig not definitely known.
Nor does the quantity of soda ash used in the manufacture of plass
alwnys constitute the same proportion of the batch. But if we
assume a total production of 20,000 tons of glassware & vear and if
25 per cent. of this represents the quantity of soda ash used in its
manufacture, the industry would require about 5,000 tons of soda
ash a vear or shout 1/16th of the total quantity imported.
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39. When the glass industry applied for protection in 1927, it
was suggested by the Government of Iudia that the industry could
' not be said to enjoy any natural advantage
dﬂepiﬂ%fj‘% on iﬂggﬂ'ﬂ- while it was dependent on imported soda
protestion. 0" "% ash, because the cost of seda ash formed s
large - percentage of the total cost. The
Fiscal Commission, in laying down their firs{ condition, recognised
that the relative importance of the natural advantages mentioned
in it would vary according to the circumstances of each industry
and that in examining the claim of an industry to protection if
was essential to determine the relative importance of any natural
advantages which might be lacking. Soda ash is at present
imported by the Indian glass industry although, as we have point-
ed out, the materials required for manufacturing it are present in_
India_snd there is already a well-équipped plant capable of pro-
ducing a substantial proportion of India’s requirements. Even if
the indusiry was confined permanently to the use of imported soda
ash, we should still be hardly justified in rejecting the claim to
protection unless it was found that on the balance the industry did
not possess sufficient natural advantages. Judged by the quantity
of the principal raw materials used, soda ash does not exceed 25
per cent. of the total quantity accerdihg fo the practice followed
i~ thé usreefficient Tactories in India. Sand represents the larg-
est proportion of the raw materials used and constitutes in fact the
bulk of the material contzined in finished glass. If the import-
ance of the various raw materials is considered with reference to
the proportion in which they enter into the composition of glass,
soda ash is of much less importance than sand.

40. Soda ash, however, is an essential ingredient in the manu-
facture of gloss and in every country its cost is higher than that of
) the oilier materials and forms & considerable
ugamegﬁ’hfﬁmg cost of p¥opGTtion of " the “total cost of production.
focture, | Blass man- 7Plie proportion of the cost of soda ash to that
of other materials in the sheet glass industry
in different countries is shown in the following table, the quantity
of each material per unit of glass being assumed to be the same as
in the Indian industry:—— :

Tasre XII.\/ '
Indian. English. Belgian. German.
Band . . . .17 24 5 15
Soda ash . . . 65 58 - 14 71
Salt eake . . . 12 o - T 13 B
Limestone . . 8 8 4 8

100 0 . ., 100 100

— e co— —
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On the same assumption the percentage costs of materials in the
bottle industry are approximately as shown below ; —

Tase XIIT.

Indian.  English. Belgisn. German.
Band . . . .23 27 g 18
Soda ash . . . 67 81 B7 - 79
Lime . . . . 10 i2 e

or

Limestone . . . - wer 4 8

100 106G 106 100

The percentage of the cost of soda ash per unit of glass varies so
‘widely according to-the location of the factory and to some extent
also according to the kind of glassware made that it is almost impos-
sible {0 estimate definitely the relative importance of soda ash in the
manufacture of glass in India. Where a factory is situated at a dis-}
tance from the sand deposits; the higher cost of sand will reduce the '
froportion borns by the cost of soda'ash. On the other hand, if =:

actory is located inland, the freight on soda ash from the port will .
raise its cost proportionately. We find, for example, that in fac-
tories situated mear Bombay, the cost of soda ash is generally not
more than 30 per cent. of the total cost of materials, while in fac-
tories eiliinted in Caleutta it is 40'to 45 pet cent. and in the United
Provinces 1t is a8 high as 70 to 75 per cent.. It would be entirely
‘misleading to infer from this that the factories in Bombay were
more favourably situated in respect of patural advantages. Sand
is generally obtained in Bombay from the deposits in the United
Provinces and the freight adds so considerably to the cost of sand
a3 to raise it proportionately to that of other materials. Naturally
the cost of soda ash is relatively highest in the United Provinces
where the sand is the least expensive. That the percentage cost
of soda ash is &8 misleading fest of the importance of its presence
in the country as a natural advantage is further evident when we
examine it in relation to the totsl cost of production. It is again f
in factories on the Bombay side that the proportion is lowest,
gg}ler&liy not exceeding 10 per cent. In Caleutia it approximates
to 15 per cent. while in the United Provinces it renges from 20 to
25 per vent. The United Provinces factories have the advantages
of cheap sand and of low lnhour costs which result in a higher pro-
pertionate cost of sods ash. On the Bombay side both sand and
roal"are "considerably more ‘expensive and labour costs higher with
the result that the cost of soda ash is lower in proportion. In
attempting to determine the relative importance of soda ash by the
test of percentage cost, it is easy to overlook the fact that the pro-
portionate cost of soda ash is chiefly determined by the other ele-
ments in the cost. Tt is variation in these elements rather than in
the cast of soda ash which largely accounts for the differences in
the percentage cost of the latter.
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41. That India

more for
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its soda ash than glass manufac-

. n1a pays : 2
turing countries m“Ez’tsfbpe‘é“ajnzi_ﬁfi_'_‘ﬁe‘ “denied. At the same time

High c¢ost of soda ash
in Indis. - 1
estimatin

regard to the claim to protection.

India hagconsiderable compensating advant-
ages which should be taken into account in
g the positian of the industry in

The following table exhibits in

approximate figures the W’zﬁ _costs_under _‘ materials’,
our i

* Power and Fuel ' and * La

in sheet glass factories in India

and in other countries using the same process: —

Tarrz XIV.
Indina. - Belgian. American. German.
1 Soda ash and salt cake 23 20 15 18
Other materials includ-
1 ing packing 22 27- 22 20
i Power and fuel . 33 21 12 24
} Wages and ealariss 17 32 50 40
180 00 100 100

The position in respect of blownware made entirely or mainly by
hand is illustrated by the following table:—

s Tarre XV.
Indian. German. American.
} Soda ash . . . 19 13 8
Otter materials . . . 15 14 23
) h Power and fusl . 18 14 8
Wsagea and salaries . . 43 59 83
100 00 100

The large_proportion of the cost of soda ash in Indian factories
is parfly due to the much higher ‘fute™s? import duty iu force in’
Tridia and in the case of blownward 15 partly due §lso o the exces-
<} sivefse of soda ash n Tndian_factories. If the duty is reduced to
the normal rate and if, as"we have suggested in this report, Indian
favtories reduee their copsumption of soda ash, the propertionate

eost would not be so high.*®
42 We have shown that the

proportion horne by the cost of

soda ash to the total cost does mot by itself afford a correct indi-

. . cation of
Claim to protection not
invalidated.

its relative importance in the

manufacture of glass in Indis and that in

determiniug the - position ef the Indian
industry as compared with that of other countries, it is necessary

* The high cost of fuel in Indian

factories as shown in the statements

is to be asttributed mainly to the excessive eonsm%ptien of conl due to the

provision of inadequate furnace arrangements,

our suggestions in this

respect are carried out by the factories, n large reduction may be oxpected.
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to conaider the extent to which the disadvantages in respect of soda
ash is counterbalanced by advantages in other respects. We have
already explained the favourable position which the Indian industry
holds as regards supplies of sand, and we shall show later that it
}?ossesses also considerable advaniages in other respects, such as

lebonr and extent of market. Whether the sum total of
these advantages 1s sufficient to offset the disability resulting from
imported soda ash can only be determined by en examination of
the future costs of the industry. We reserve%ﬁ%"‘cﬁﬁ%iﬁﬁ?ﬁf&:‘éts
57 detailed exnmringtionrio-the next chapter. Meanwhile it may
be stated that the estimates of costs set forth- in that chapter
support the conclusion that if reasonable improvements are effected
in equipment and processes of manufacture and if a larger output
can be secured, the Indian glaes industry will be able eventually :
toc meet foreign competition unaided. In these estimates the cost
of sods ash is taken at the price at which it is now imported into
India. If at this price of soda ash the Indian glass industry may
be expected ultimately to dispense with protection, it necessarily
follows that the handicap imposed on the industry by its havinﬁ to
import soda ash is sufficiently balanced by the advantages which
il possesses in other respects. Ou this view of the case, we hold §
that the fact that the Indian glass industry is now depemdent on
imported soda ash does not invalidate the claim to protection, |
especially when there is a reasonable prospect that the manufacture
of the material in India will be resumed almost immediately.

43, In addition to sodium oxide, a second basic oxide is needed

to give stability and resistance to glass. For this purpose manu-
S— factirerd of glass in India employ calecium

oxide, of which in the form of calcium ear-
bopate (limestone) abundant supplies are available. Calcium
oxide may be introduced into glass mixtures either in the form of
limestene, or in that of quick lime, obtained by applying strong
heat to limestone, or in that of slaked lime which is obtained by
bringing quick lime inte contact with water. Pure quick lime
containg 100 per cent. calcium oxide; slaked lime 75-T per cent,
and limestone 56 per cent. The impurities which may be contained
in the limestone are not removedp by converting limestone into
vick lime; and quick lime and to 8 lesser extent slaked lime, arve
liable to rapid change of composition when exposed to the aimos-
here. They are therefors not so suitabie for use in glass manu-
acture, where it is necessary to know the exact composition of
the material at the time of use, as limestone which does not change
its composition in storage. However, under certain conditions,
and particularly for glass melted in pots, guick lime and slaked
lime msay show to advantage over limestone when the rate of melt-
ing is considered. It is therefore necessary for the glass manu-
fucturer to determine whether the advantages obtained by the
increased rate of melting compensate for the cost of caleination
and for the loss of constancy in composition. The impurities most
commonly found in limestoue are iron oxide, alumina, magnesia
and silica; and, as in the case of sand, it is iron oxide which is the

Lims.
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most deleterious o glass; but as limestone generally . constitutes
less than one-fifth of the glass batch the presence of iron oxide
in the limestone does not have so marked an effect on the glass
as the same percentage present in the sand. Limestone used in
the manufacture of ¢ white ’ glass should contsin ‘less than 0°15
per cent. of iron oxide and for pale green glass the iron oxide con-
tent should be less than 0-3 per cent.

44, Supplies of limestone can be obtained almest anywhere in
India. Dr. L. L. Fermor of the Geological Survey of India in the
Limestone deposits in Indian Munitions Board’s Industrial Hand-
India. book {pages 232-233) has given analyses of
limestone from about 40 different places. From the glass manu-
facturers’ point of view i{ is unfortunaie that none of these analyses
give the iron oxide content of the limestone separately from that
of alumina: One of the glass works has given us an analysis
of limestone from Katni, where the supplies are said to be
*¢ practically inexhaustible, composition somewhat wvariable in
different places but uniform locally ’, whick compares not un-
favourably with analyses of English limestones;—

Tspre XVI.

—_ Cad. | MgO. G, | 810, { Fe,0,. 1 Py0O,. § 80,.; C H,0. | on Ignl- +
g0. | ALO, 0 20y, 10y s Oy 4 Otmgmﬂ Moo,

Enatni . | 6040 ] 2:82 073 3:85 | 0-32 -G8 | 0561 262 ;1824 .- 9254

Englisk,

1 |sseeflor | o4 |ez | ooz | .. U ROV BV RPTI RPPP

2 |sem|oso| oo | .. | oo | .. | .. |-.. | .| srez| ecee

3 5463 | 024 13954 a $-75 - . an e 42‘58 5
"

4 5480} 013 060 s 18 . e . as 42-88 iragrs!}

There can be Ilittle doubt that with reasonable care in the
selection of supplies free from high percentages of impurities,
the glass factories can obtain as much limestone as they need of
the best quality. The price too is low; we are informed that the
present cost of limestone at Katni is 6-5 annas 8 maund or abqut
Rs. 11 a ton f.o.r.; and one factory states that it can get supplies
from Miihar in Central India at a f.o.r. price of 1-66 annas a

.

maund or less than Rs. 3 & ton. A =

45. The_only other basic oxide used by glass manufacturers
in India is zine oxide, Its use in India is confined to the bangle
industry and tc the making of selenium
red glass. In .ordinary practice the propor-
tion of zine oxide should seldom exceed &
parts to every 100 parts of sand. But one maker of bangles who

Cther materials :(—
Zino oxide.
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has given particulars of his composition uses such a large propor-
tion of soda ash that he adds 12 parts of zine oxide for every 100
parts of sand. This of course adds greatly to the cost of his glass.
Zinc oxide is not obtainable in India and is imported from abroad.

48. The oxidising agent commonly used in Indian glass works

is potassium nitrate or sal.t;;eifre. _There are supplies of this

Saltpetr material in Bihar, where it bas for many

petre. vears been collected for export, and manu-
facturers have no difficulty in obtaining it in the country.

47. Zine dust is used as a reducing agent in some bangle
factories to produce the conditioms necessary for the formation of
zi selenium red glass. It is not obtainable in
tne dust. India and is imported
ported.

48. The colouring agents most frequently used are cadmium
sulphide and selenium: others used by Indian manufacturers are
the oxides of cobalt, copper and uranium.
) Manganese dioxide is used as a decolouriser
in pois, and in tank furnaces the decolourisera nsed are seleninm,
cobalt oxide and arsenious oxide. Great care is needed in using
these materials to see that the principal raw materials are as free
a8 Eossibie from impurities, that the temperature of the furnace
is high and constant, and that the glass batch is placed in the
furnace at regular intervals and in regular quantities; but with
proper attention fo these matters the decolourising materials can
be very effective. The only colouring agent which is now pro-%
duced in India is manganese didﬁde’.w'a'ﬁe rest aré imported.
Though the quantities of the various colouring agents used ared
small, the cost of these chemicals is so high that in the bangle
industry it forms a very counsiderable proportion of the cost of the
raw materials and of the total cost of production. In one bangle
factory the cost of the colouring agents amounts to 45-75 per cent.
of the total works costs; in this factory the cost of these agents is
as much as 73-30 per cent. of the cost of the raw materials. In
other bangle factories the colouring agents represent 44-12 and
41-68 per cent. of the tetal cost of raw materials, or 15-52 and
3-13 per cent, of the total works costs, These figures point to the
need for investigation whether suitable colouring materials cannot
be obfained in India or manufactured from materials available in
the country. At present the most costly ingredient, selenium, is
obtainable directly only in America. The high proportion of the
eost of colouring materials in the Indian bangle industry is suffi-
ciently counterbalemesd by ndvantages in other respects, parti-
cularly the cost_of labour and the fact that India constitutes
practically the whole market in the world for plass bangles. As
we show 1n Chapter I1II, but for the prejudice whick exists in the
market against Indian bangles, even now the industry would be
able to dispense with protection. i

49. So far we have considered the various raw materials which
may be required for Lhe l«.;oizpositio:;e of tlhzd glass batch. This

. atch has to melted in a furnace the
Rofrsctory  Materials. {emperature of which may kave to be as high

Coleuring materials.
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as 1,450° C.; even higher temperatures may be required in the
manufacture of special classes of glassware which are not now
made in India. It is of supreme importance to the glass industry
to secure refractory materials of suitable guality; for upon these
depends in large measure the life of the furnace, the life of the
pots, the quality of the glass and the consumption of fuel. It
is therefore important that the manufacturer of glass should be
able {o specify exactly what he requires and that the manufacturer
of the refractories should be in & position to supply materials to
meet the specifications. The, chiefp refractory materials required
by the manufacturer of glass are made from fireclays or silica
and to some exteni from %aaxite, sillimanite and cyanite. Since
glass tends to_be acidic rather than basic in character, such basic
1 ¥€7Hs 1imeé of rmapgnesia TARNOY hé nsedr-but glass is not
suflictently acidic to be allowed direct ceiitact with such highly
siliceous products as silica bricks, the use of which must be confined
to parts of the furnace where the glass will not come into direct
contact with them. Fireclavs in general are neither acidic nor
basie and are_ therefore eniployed in cggta'f:{. with glass.
“"50. The qualities which must be investigated in determining
the value of refractory materials are their Qena;?, porosity, expan-
Chemical C .. sion or contraction on exposur§ ¥§ change of
of Indiss f l"r;i"’“'“m tem&éﬁa‘turé’; ‘mechanical strength and heat
conductivity. Th‘é’se“l{uﬁﬁties- depend part-
ly on the chemical composition of the materials and partly on their
physical condition. If is therefore necessary in judging the suit-
ability of refractory materials for use in glass furnaces to know
both their chemical and their physical properties, The chemical
analysis of clay is also important as an indication of the presence of
imgtzrities. Clay is the product of the decomposition of rock
and may contain any or all of the impurities present in the original
rock. A pure felspar would decompose into a pure clay composed
of silica, alumina and water. But most clays contain also such
impurities as titania, lime, magnesia, iron oxide, potash, seda,
carbonaceous and other inatter. It is only by chemical analysis
that the presence of impurities can be detected and the snitabiﬁlty
of the clay for use in glass works determined. We have already
seen that the presence of iron oxide is harmful to glass; and as
attack by glass may cause sclution of clay in the glass, a clay con-
taining a high percentage of iron oxide should not be used. Lime,
magnesia, potash and soda increase the fluxing tendencies of the
elay and should not be present in large quantities. The following
table shows the chemicaf analvses of Indian fireclays and firebricks
together with those of English clays and the famous German
Grossalmerode clay. The analyses of the firebricks may not be
strictly comparable with those of the clays; but they serve to indi-
cate the nature and quantities of the impurities present. Some
of the Indian anslyses are not complete.—



TABLE XVII.
Chemical Analyses of Fireclays and Firebricks.

e — B0y, AL Oy, Ye,0,. T0,, Cs0 MgO. K,0. Fn,0. Total Loss on
Oxides. Ignition.
[ 5212 £1-1 281 1-87 058 tnoe, (] 101 8607 1327
z 5879 88-86 280 184 047 0-28 207 007 8588 14-48
] 8418 2978 260 157 trace - trace 120 [ 90-60 0-68
4 Mss | R4T 267 1-88 . 921 | . O6L. 118 020 843-08 10-84
B TE-00 28-54 250 117 017 0-49 072 042 09-26 26
0. 7560 18-%6 2:50 127 018 040 0B 018 03-06 736
Euglsholay . . A 7 [+ 2049 540 112 024 066 St 091 o000 9'49‘
8 485 1008 L] »i7 25 0-54 100 012 08-25 687
; 9 " beus 8715 288 148 02 . oo 288 trace | BO-IL 1007
' 10 5064 86'65 #07 18 020 044 124 045 8800 - 11°52
11 0882 8T04 100 158 22 038 0-60 trase 01-00 20
12 0054 2502 1-88 141 038 L1 118 004 9004 045
18 5052 s661 1Y 164 092 064 1-47 000 8586 14-06
e 75468 2170 189 148 044 020 0-86 041 9304 7-51
Grossalinerode dlsy . . . 7508 10408 170 200 0t 098 (84 oLt 0391 oo
Indisn Olayn, $ - .
. 80-35 27-87 119 . 003 0-32 064 80°78 086
Raw clay Y A 7531 2440 160 B T ) Nir 062 005 B200 795
) 8 6656 28-28, 1:28 158 0d4 060 1-27 08-86 180 -
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Indtan Clays. i
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Baweby . . { 5 07-20 80-26 090 080 059 039 . . 9065 p-62
1 6400 28.88 088 . 0-68 050 057 v 0-20
Calclped clay ., { ) 00-50 2811 082 088 081 087 . . . .
L3 0742 80-39 081 060 000 030 . " - -
1 00-92 26-04 104 “. 980 @40 061 0:20 . .
2 o020 8821 120 - 000 02 * .90 014 v
3 ag-g0 3126 000 048 0id 0-3¢ Cae - " 020
Firebrick A .
4 B0-04 8062 w12 . 010 010 120 098
-8 5884 8d-40 8-30 e trace 023 166 o408 . .
[} 0254 3292 28 082 010 180 . -
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The Indian clays compare very favourably with the English

and Germai clays. The iron oxide content in the case of the .

Jebbulpore clays is markedly low, and so also are the proportions
of the fluxing impurities. The analyses indicate that the Indian
clavs are eminently suitable for the wanufacture of glass furnace
refracteriess "It is tiue that the specification for tank block and
pot clays suggested by the English Society of Glass Technology
requires a higher proportion of alumina to silica than the Indian
clays show; but many of the Englishk clays also fail to meet this
specification, and for pot making some manufacturers prefer the
higher silica content, Several Indian glass maunufacturers are in
fact making their own pots and crucibles from Jubbulpore clay
mixed with grog obtained from used pots. Though the experi-
mental stage has hardly been passed, ® does appear that the home
made pots are cheaper and more durable than those imported from
Japau and that the clay is quite suitable for this purpose. The

fact that the life of pots in India is not so long as it is in England i

is due mainly to the wide variations of temperature to which they
are subjected in the Indian direct fired furnaces.

51. The available information regarding the physical proper-
ties of the fireclay goods made in India is scanty. The clay aiter
weathering is sufficiently plastic for pot and
tank bleck manufacture and enables a
satisfactorily bigh grog content to be
attained. The density of the materials is expressed as a propor-
tion of the weight of il equal volume of watéf taken as unity.
The average density of English clay mateiials” after firing at
1,400° C. is about 2-50; that of a brick made from Jubbulpore clay
152752;‘ or almost identical with that of English clays, The poro-
sily of bricks is expressed as the percentage borne by the hollow
parts of the brick to ifs total volume ~Firebricks and tank blacks’
uStally bavé a-porosity between 20 per cent. and 30 per cent.
The porosity of bricks made at Kumardhubi bas been ascertained
to be 29-1 per cent., 260 per cent. and 20-6 per cent. The
refractoriness of the clays mentioned in Table XVII, or the tempera-
ture at which the clays soften, has been ascertained to be between
1,650° and 1,670° C.—which is a satisfactory figure, Thus the
fireclays now being used in Indis reach the chemical and physical
standards of the English materials, and we are satisfied that goods
of the requisite quality can be made from Indian firecly. Any)
complaints by glass manufacturers are caused by their failure to/
see that the goods which they buy are of the best quality, and

Physical properties of
Indiai ﬁx‘ac]iys?

VALY

‘9
by their allowing themselves o he persuaded by lmmediate ﬁnan-)‘

cinl considerations to purchase inferior materials.

52. Silica bricks of excellent quality are obtainable and find
general use for furnace crowns. Analyses are given of the
saccharoidal gquartzite from which they are
made and of two typical bricks.

Silica bricks.

Ll
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TasLe XVIII,

Analyses® of Quartzite and Silica Bricks (Kumardhubi).

Silies Bricks.
Quartzite. ’
A, B

Si0, . . . . 8812 95-28 8560
ALO, . . . . 060 087 D76
Fe,0, . . . . 042 0-45 068
Cal . . . . 021 228 182
Mgl . . . . 0-12 025 025
Alkalies . . . . 050 088 063

- 99-97 99-95 8986
Porosity - . . ee 197% 22:6%
Specific gravity {powder). 2-338 2-365

53. The presence in India of deposits of cyanite and sillimanite,
the raw materials required for the manufacture of what may be
‘Mallite’  refractor termed Mullite refractories, places this

c¢dufitry in an exceptionally favourable
position for the development of THel¥ Wse.™ Theré are deposils of
cyanite In Singhbum (Bihar and Orisse) and of sillimanite in
Assam and in Rewa State. The exploitation of these deposits may
enable India to take a leading part in the production of the
so-called * Super-refractories ’, and imcidentally to benefit her
own glass industry.

54. Coal is used in Indian glass factories to heat the furnaces.
In most cases the coal is app%ed directly; but in a few of the
better equipped factories the heat is pro-

Coal :— duced in the furnace by the use of producer
C’fgﬁ‘g‘; c;ﬁ“ °f  zas which is generated from coal. Heat is

) also needed at the ‘ glory-holes’, in the

-annealing proeess, and for other operations such as the joining of
bangles, and the finishing of lamp chimneys and globes. ood
is oceasionally used to provide the heat required for the annealing
rocess. For the various finishing processes some factories use gas,
which is either obtained from a public supply or generated from
petrol, and some of the smaller bangle factories obfain the heat
required to join the bangles from the flames of oil lamps. But in
all the factories the principal fuel is coal; and it is therefore neces-
sary to ascertain how far the sort of coal which can be obtained
in India has the gualities necessary to meet the requirements of
a glass works., For this purpose it will be useful to see how it
compares with the coal commonly used in modern glass furnaces in
Fugland. Since coal is used for the sole purpose of producing
heat, the ultimate criterion of its value must be the amount of
heat which it gives out when burned, or its calorific value; this

* From Messrs. Bird and Company, Kumardhuhi.
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depends upon its composition and upon its comparative freedomn
from ash and moisture, When the ash and moisture contents

are higl, the manufacturer is paying for a considerable proportion =

of material which is not only useless, but which mey also prevent
him from cbtaining the maximum heating value from the rest
of the coal. Other factors to be considered in estimating the value
of a particular coal are its coking or non-coking properties, the
nature of the flame which it produces, the composition of the ash,
and of course the cost. Practically all the Indian glass factories
use Bengal coal; we have been told that considerations of freight
have led one or two of the iactories in the Bombay Presidency to
try coal from the Central Provinces, but that the saving on freight
did not make up for the inferiority of the quality of the coal. We
shall therefore confine our aitention to the coal obtained from the
Jharia and Haniganj coalfields. Frgm 8 very large number of
analyses made at the Government Test House erther for the Indian
Coal Grading Board or for suppliers of coal we have arrived at the
following average compositions for the two fields: —

Tabte XIX.

Volatiles. Fixsd Carbon. Ash, Moistare.
Jharis . . . . 23-5 63-0 185 Is
Raniganj . . . 320 550 130 . 40

and we compare with these the following snalyses of various coal
which bas been regularly used in glass works in England : —

TasrLe XX.

Analyses of English Coals.
Volatilea.  Fixed Carbon, Ash, Moisture.

A. Rough or Bleck . 8658 57-85 1177 85
B. Washed Coals— .

1. 35-59 59-64 4.47 823
2, 8518 60-98 886 828
3. 81-25 6199 6-78 4-27
4. Ly 5830 4-53 1080
5. 8505 62-28 267 313

We note that the ash content of Indian coal is generally
higher than that of English coal while in respect of moisture the
Indian coal generally has the advantage. But the ash and mois-
ture content owe their chief importasnce to the effect which they
produce upon the calorific value of the coal. The ealorific power
of a fuel 15 defined as *‘ the number of units of heat produced by
the complete combustion of unit weight of the fuel ’. Thus a
coal is said to have a calorific value of 13,000 B. T. U. {British
Thermal Units) when one pound of coal on complets combustion
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produces enough heat to raise the temperature of 13,000 lbs. of
water 1° F. Since the economic value of coal to a manufacturer
must depend upon the relation between its calerific value and its
cost, we have formed an estimate of the average calorific value
per auna of cost for average Indian and English coals. After
making allowance for freight in the one ease to Caleutta and in
the other case to London, for loss in franshipment between the
colliery and the factery {8 per cent. in India and I per cent. in
Englend}, and for moisture, the average works out te 185,000
B. T. U. per anna for Indian coal (dJharia 185,300 and Raniganj
184,200) and 100,940 B. T. U. per anna for English coal. The
difference is mainly due to f{He greatér cost of Eaglish coal in
London as compared with that of Indian coal in Calcutta and to a
small extent to the lower moisture content of the Indiam coal.
The advantage of the Indian coal in these respects is however
partly discounted by its higher ash content, which affects its burn-
ing qualities and creates difficulties in stoking. Further, since
the principal glass factories are located not in Calcutta, but in the
United Provinces, the freight charges payable by the factories will
generally exceed those to Caleutta, and so the value of the coal
per unit of cost will be reduced. The following table shows how
the heating value of coal per unit of cest declines as the price per

ton is raised by higher freight charges.

Tapre XXI,
Comparative Coal Values.
Distance BT
Price . from coal- . T. U.
per ton. Freight.* field por anma.
{approxz.}.
Ra, Ra. a. 2 Miles,
9 185,600
Calcutt& . {10 4 5 0 156 166,5%
bad . . 1 6 3 0 350 151,450
?:}-ﬁ:b:& .. 12 8 0 0O 700 138,800
. i3 128,100
Babjel - - {4 B850 700 118,500
15 111,000
- 18 9 8 0 1,000 {104,1%
Ambala {i? 98,000
8 ' 92,500
Paisa Fund . i 240 - e 250
20 15 811 1,850—1,500 83,300

Ogale-Kandivle .

The fuctories in the United DProvinces can still get their coal at
o relatively cheaper price than factories in Loandon; but-by the
time the coal has been transported to Bombay, all the initial
advantage has been swallowed up by higher freight charges; the
coal is relatively more expensive than in London and it has stiil

* These rates do nob include the 13 per cent, surcharge recently imposed.
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*

to bear the handicap of the higher ash confent, Moreover, the
greater the distance the coal has to be transported the greater the
risks of loss on the way, and an allowance of 8 per cent. would
probably not be sufficient to cover the loss of coal between the
colliery and Bombay. Up to a distance of about 1,000 miles from
the coalfields the lower cost and the lower moisture content of
Indian coal give it an advaniage when compared with English
coal, in spite of its lower calorific value and its hifher ash content.
The factory at Ambala is on the border line, and the glass works
in the Bombay Presidency owing te the higher freight charges are
st a disadvantage compared with factories in England.

58. In other respects alst Indiar¥ coal bears comparison with
representative English coal. The composition of the ash is im-
oth salit ot portant bscause fusibility in the ash, which
Indian cosli 118 ®% inereases with the proportions of caleium,
' magnesium and iron oxides to those of

alumina and silica, causes clinkering which adds to the stoker’s
labour, blocks the fire, causes blow holes by which cold air may be
admittéd, the heating value of gas reduced and damage caused to
pots, and may also lead to injury to the furnace bars and firebox
vefractories. The following Table shows the composition of ths

- ssh contents of a few Indian conls as compared with some typical
English coals:—

Tasrs XXII.

Compositions of Coal ash*.

— | 80, | Fo0p | 41,0,. | TiO. | Ca0. | Mg0, 1?:3’ 80,. | 2,0,.

. Dishergurh . . R L 28-14 | 1-26 | 786 | 2-35 085 | 295 | 378
Poplat! . . . . j 4640 13-32 21.78 | 310 | 790 1-66 188 | 236§ 362
1st Class Tharis . « § 56-05 868 2098 | 120 ] 04D 082 083 | 092 | 10
1st Class Ranignn] « ] 8020 805§ 2517] 120 27| 150 117 | 088 | 158
Sehoolod Jharks . f o | 4DT8 598 | 8547 ; 130} 2-101] 338 885 | 035 | 020

2440 27-46 10002 | 0B8] 03B} 4T 288 | 785
£2-84 10416 | 8163 { 155§ 405 085 2021 1-28
Engllsh . “ - 4308 14470 5087 | 1°15 | 1281 1-18 57 1-20
48-80 029 8188 | 2771 108 318 48 | 150
48-0d 210 3877 | 138} 494 | 081 21| 214

It is clear that the Indian coals do not suffer by this comparison.
As regards coking properties, glass furnaces in genersl require a

_;'The figures for the Indian cosls were supplied by the Indisn Coal Gred-
ig%e‘genrghwiglsti gxose for English coals were seleebtid from a number _;ﬁg.
ished in the Fuel Research Techrical Paper No. 23, Department of Scienti

~ sud Industrial Research, London, 1929, P » Top ont of Sclentifi
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coal which 'cokes partially, not one which gives a powdery coke,
nor one which forms dense hard coke. The majority of Indian
coals are of this medium variety, and therefore suitable in this
respect for use in glass furnaces. When coal is used for direet
firing, or in furnaces with internal gas producers, it should be of
the © long-flame * variety and burn readily. Indian coal gene-
rally is of this description and is therefore suitable for use in such

conditions.

&6. Our conclusion is that the availability of supplies of coal

in India constitutes an advantage for the glass industry. Im its
Coal and oil fuel com lower calorific value and higher ash content
pared. " Indian coal suffers by comparison with
English coal; but so far as most of the glass

works in India are concerned these disadvantages are outweighed
by the lower cost and the lower moisture content of Indian coal.
Factories situated in the Bombay Presidency do not share in this
advantage; and it might be worth their while to investigate the
possibility of adopting the use of oil fuel instead of coal 1a their
turnaces. The calorific power of oil is about 50 per cent. higher
thanr that of coal and it is more uniform in composition; it requires
less labour and storage room; it is cleaner, handier, more adaptable
and easier to control. But its greatest advantage over coal is that
a much higher proportion of its heating value can actually be used
to melt the glass than is the case with coal; even in the best gas
fired furnace not more than 15 per cent. of the heating value of
the fuel is actually used in meﬁing the glass, whereas with oil
the efficiency mag. zeach 30 per.cest. On the other band the
relative cost of oil is higher, and in an oil fired furnace the wear
eand tear of refractories is somewhat greater than in one fired by
coal or gas, Moreover, oil is not so smtable for a i;:gt,_ﬁmace as
fqr tank furnace firing. "AY¥ current prices the calorific value of
coal per anna of cost at Bombay is 83,250 B. T. U. as compared .

with 82,222 for oil; and when the greater efficiency of oil firin
is considered, it is evident that the question of adopting cil fu

deserves investigation by manufacturers in the Bombay Presidency.

57. The glass industry may be said to enjoy two special advan-
tages in regard to labour. The first is that most of the factories
Labour are situated in the United Provinces where

) labour is available in abundance at far

lower rates than those which obtain in such large industrial centres
as Calentia and Bombay. While factories in the United Provinces
can geb as much unskilled labour as they need at rates which vary
from 4} aunas a day at Bahjoi to 6 annas a day at Naini, the
current rate of wages in Bombay and Calcutta is nearly double.
The second advantage is the existence at Firozabad of a special
class of Muslims known as ‘ Shishgars’ (glass-makers) who have
been engaged in the bangle industry for centuries, the art having
been handed down from father to son for many generations. Not
only do these people corrv on the manufacture of bangles by the
primitive method in which they have hereditary skill: bui they
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have shown themselves capable of adopting modern metheds with
a considerable measure of success.

58. The Indian Industrisl Commission in paragraph 7 of its
note on the Manufacture of Glass in India (Appendix E to-the
Report) commented on certain defects which
iormer - defests  of were then apparent in the labour employed
Footorien e 9% jn glass factories in India., And Sir
Alfred Chattertor in his Chapter on the
manufacture of glass in India in the Indian Munitions Board
Handbook repeats these criticisms in the following terms; “It
is true that a considerable number of men have been trained in the
last few years by the Austrians and Japanese who were brought
out- to India in connection with the pioneer efforts to which
reference hus already been made. WUseful work has been done by
the Paisa Fund at the Telegaon Glass Works in training glass
blowers, and the expansion of the industry under war conditions is_
chiefly due to the supply of men who have come from this place;
but the men are not well trained and the inferior quality of Indian
glassware is parily due to this fact. There are however sigas of
progress under the pressure of war demands, and this is safisfac-
tory as furnishing evidence that a well devised scheme for the
{raining of gless workers will meet with success. During the war
it was easier to find capital than labour, and the managers of every
factory have complained of the shortage of skilled men and the
difficulty in treining fresh hands. At present the glass blower
dominates the situation ard though he earns very high wages there
is much friction between the manager and the men. The glass
industry has come fo stay; but without aid from the State 1t is
likely to make very slow progress in the future. Adequate
nrTangements arve necessary to provide for the thorough training
of glass blowers and men to work glass blowing machinery . , . .
it seems desirable that the next step in developing the glass,
industry should be taken by Government and should consist in!
establishing a glass factory equipped with an efficient technological:
Inboratory and provided with a competent staff of experts andj
skilled glass workers.”’

89. Thus at the close of the war, the difficulties facing the glass
indusiry in compection with lubour were its scarcity and its lack
- . of technical skill. The position to-day ia
hl}’u‘;ﬁ:ﬂ;; Sondition of  giferent. In spite of the increase in the
g - . .
dustry. number of factories there are no complaints
now of shortage of Jabour, the industry is
no longer at the mercy of the glass blower and we have heard of
no friction between masters and men. Nor does it appear that
the skill of the Indian glass blower and the artisans is so markedly
inferior as to constitute a bandicap to the Indian industry, At
prasent’a skilled workman has little incentive to keep his work up
to o high standard. All the Indian factories attach far too little
importance to the q&mlity‘ of théir products: and when the manage-
ment will pass work of any quality, the workman naturally thinks
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that anything will do. Another incentive to good work which we
have found in only one factory in India is the payment of wages at
piece work rates with insistence upon quality before payment; an
extension of this system would certainly improve the quality of the
work turned out. From the work which we have seen in the
different factories which we have visited we have formed the opinion
that the inferior quality of much of the glassware made is due
not s0 much to lack of skill on the part of the workman as to lack
of organising ability on the part of the management. The skill}
displayed for example, by the man who in the manufacture of
bangles manipulates the glass which is being wound on to =a
roller in the form of a spiral, is of a high order. Most of the
Austrians and Japanese, from whom in the main the Indiar in-
dustry acquired a knowledge of its present methods, have now dis-
appeared. One of the new bangle factories employs two Japanese
artisans; and in the Allahabad (flass Works there is an Englisk
" foreman in charge of the machines, an Ausirian glass blower and
a Japanese. On the other hand, the Fourcault sheet glass machines
at the United Provinces Glass Works are entirely in the charge of
Indians. For some time after their erection, Belgians were
retained to supervise their working: but the last of the Belgians
was sent home about 18 months ago; and since then the machines
have been operated successfully without their assistance. We see
ne reason why what has been done in this case should not be
achieved in other factories; it should not.be necessary to retain the
services of European, Japanese or American labour either on the
machinery or on the manipulation of glass longer than the period
required to train Indians to do the work.

: 60. The value of the glassware imported
Market : Imports. into India in each of the last five years is
shown in the following table:—

Tanpre XXITT.

VALUR IV LAXES OF RUPEES.
Articies,

1028-27 | 1927-28. |1928-29. | 1020-89, | 1580-SL

Bangtes . . . . . .| w8 | sesz ] e | sses | 4000
Besdsand falsapearls . . . .} 3095 26:82 30-42 30-81 1678
Botsandphlals . . . . -} 8004 20 3819 35-49 20404
Lampware . . A 2820 1938 2106 12:28
Sclentifin glasswrare . 282 | 1-88 194 143
Shestand plateglass . . . . 31:68 20-56 26-98 3097 £3-88
Tablewate . .« . . . %15 b0 | 10404 13-29 048
Other glassware T 8608 12-28 g982 | 2210
Tomat .| 25280 | 24840 | 2740 | #5103 | 18478
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The above table reproduces the values shown in the Trade Returns
under glassware, There are, however, at least two kinds of glass-
ware which are not included under this head: electric light bulbs
are included under Instruments and have only ~Géen™ shown -
separately in the Trade Retwrng since April 1931; in the 8§ months
April to December 1931, the value of- the imports under this
head is recorded as Rs. 28 lakhs; bui thig figure plresufnably
includes the value of the metal fittings as well as the glass in the
bulbs. Glass tiles are included urnder Building Materials and are
pot shown™Sépirately even now. In I913-1%4] thé year before theé
war, the value of tie glassware imported was Rs. 194-63 lakhs.
The effects of the outbreak of the war are shown by the fall of the
value of glass imported in 1914-15 to Rs. 96-53 lakhs; and the
1ncrease in the value of the ézgj)orts in the later war {e&rs repre-
genifs un increase in ‘price rafhier tHEn in qUsnfify.” Tmmediately
after "the war there was an enormous increase; the value of the
muports in 1920-21 reaching Rs. 33762 lakhs. And in recent
years up to the depression which is reflected in the figures for
1930-31, the value of the imports has remained on the average
round about Rs. 2} crores. Nor has there been any marked varia-
tion between the years 1926-27 and 1820-30 in the value of the
various kinds of glass imported. Compared with the figures for
1926-27 the prineipal veriations in those for 1929-30 are inecreases
of Rs. 4-14 Inkhs in the case of tableware and Rs. 1-71 lakhs in the
ease of lampware; and decreases of Ms. 562 lakhs in the case of
other glassware, Rs. 0-98 lakbs in the case of scientific glassware
and Rs. 0°69 lakh in the case of sheet and plate glass. The Trade
Returns show the quantity as well"hs the value of the jraparts in
the case of beads niid false peaxls, bottles and sheet and plate glass
and sn examination of these figures indicates that there has been

a greater increase in the gquantily of goods imported than is
Sﬁ“é@ied by a study- of t}ig'}'ﬂ_ uey a on%”‘f[‘hus 0 the case of
beads and false pearls, while the quantity imported in 1929-30 was
§°4 per cent. in excess of that imported in 1925-26 the value of the
imports in 1928-30 was 16:1 per cent. less than that of the imports
in 1825-26; and in the case of bottles, while the quantity imported
in 1929-30 was 30-9 per cent. in excess of the imports in 1925-26,
the value of the imports in the later year was only 4'8 per cent.
in excess. On the other hand the quantity of sheet and plate glass
imported hes remaired fairly constant, while there has been an
inerease in their value by sbout 10 per cent. Of the total value
of the glass and glassware imported in 1929-30, 29'4 per cent. came
from Japan, 284 per cent. from Czechoslovakin, 13'6 per cent.
from Germany, 9-5 per cent. from the British Ewmpire and 94
per cent. from Belgium, Since 1925-26 Japan has gaived appre-
ciably in the Indian market at the expense of (zechoslovakia,
Germany and the British Empire. The following Table shows for
each class of glassware recognised by the Trade Returns the per-
centage of the total value of the imports which came to India in
1929-30 from each of the principal exporting countries:—
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Tare XXIV.
Percentage of value of each _Ic-ind of glassware imported into India
- in 1929-30.
] . e
, . | g
z £ (2
B & |%4 ;
s 1 g E o5 | 2 g :
A RERE REREI IR EERE:
1212118189123 |z |58
Bangles es4 | 2081 .. | 20{ .. [ .. 9 .. | 24
Beads and false pearls . . . $7:1 1 305 | 182 B7 P R, 51 . B
Boitiea— .
Hodawater botties . N . e . 468 | 46-8 . s e G
Otherbottleasndphials . .| .. | 858] .. |eed|181) .. | .. { .. | =7
Lampware , . . . . 58] 1121 .. 48] . 218 B4] 86] 22
Seientiogiamwars . . .| .. | B2 .. |sss]eso| .| .. ] .. | &8
Bhestandplate . . . .| &2| 54} .. | &0f 82| .. | .. | 66-6] o7
Tatleware . . . . .| 1| ese] .. | &7| 20| .. | .. | 14| 28
Qiberkinds . . . .| .. el .. i) e1| o | .. ] o] 2z
Migorta . . . . .| eesloee} 22|16l e5| 18| 18| 94 41

61. Sir Alfred Chatterton in 1919 estimated the value of the
glassware made in India at roughly one fourth of the value of
imported ~ glassware. The  value of
Indian manufactures. the imports in 1917-18 was Rs. 162 lakhs;
and his estimate of the value of the glass
made in India was approximately Rs. 40 lakhs of which Rs. 20
lakhs represented the glass banglz,- trade of Firozabad. We have
seen that the average value of the imporis of glass between 1925-26
and 1929-30 was about Rs. 250 lakhs a year; so if the proportion
of manufactured goods to imported has remained constant, the
value of the glass manufactured in India should now be about
Rs. 60 lakhs a year. The Allahabad (Hlass Works have in fact
estimated the value of Indian manufactures to-day af Rs. 60 or
Rs. 70 lakhs a Fear; while thé Ogale Glass Works indicate Rs. 50
lakhs as the present value of the glassware made in India. QOn the”
tther hand the OGlass and Bangles Industrial Association of
Firozabad estimate the value of the ontturn of bangles alone in the
various factories at Firozabad at Rs, 115 lakhs a year. We have
already referred to the great expansich of {h&¢ bangle industry
which haa taken place at Firozabad since 1925; and we consider 1%
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possible that the annual outturn of bangles there may not be far
short of the figure given by the Associztion. But we cannet regard
these figures otherwise than as approximations: no statistics of
production are compiled or published; and the manufacturers have
not been able to give us precise information regarding their pro-
duction. Consequently we are not in a position to frame more than
a very rough estimate of the guantity or value of the glassware
manufactured in India to-day., With regard to certain kinds of
glassware however we have been able to form more definite
opinions. Sheet glass is at present made in only one factory and
we have ascertained that the actual outturn of this factory in 1930
was approximately 30,000 boxes of 100 sq. ft. each or a total of
30,00,000 sq. ft. as compared with approximately 2,20,00,000 sq. ft.
of plate and sheet glass imported of which we may assume that
about 1,40,00,000 sq. ft. were sheet glass. Similarly in respect
of bottles and phials we have been informed of the output of five out
of the twelve factories im which ithey are made; and making
allowance for the products of the other small factories from
which we have not received information we assume a total output
of 150,000 gross of bottles and phials, as compared with 703.000
gross imporied. As regards bangles the value of the imports in
1920.30 was Bs. 85 lakhs, so that even if the Firczabad estimate
of Rs. 115 lakhs as the value of the present output of the Indian
factories is approximately correct, there is still a considerable
market open to capture by the Indian manufacturer. The position .
as regards lampware and miscellaneous manufactures is more
chscure, but the information which we have received suggests that
the present output is about 100,000 gross a year which at an
averuge price of Re. 16 a pross represents about Rs. 14 lakhs;
und so long as Rs. 20 lakhs worth of lampware is imported it is
evident that the Indian manufacturer still has plenty of scope for
expanding his induetry. The best estimate we can make of the

;'aiue of the glasswaré now manufactured in India is as shown -
ielow : — -

Rs. Inkhs
Bangles . ; . e e .. . . 11500
Bottles and phials . . . : . . . 850
Lempware . Y
Sheet . . . . - . . . . 250

146-00

62. We are now in a position to form an estimate of the Indian
riarket as a whole by tak}ing tiieil vtzlue {f}f ;he goods imported

. together wit at of the Indian manufac-
Estimate of total market. tu%es. We have seen that the imports of
1930-31 reflect the universal trade depression and we therefore use
the figures of 1929-30 as representing more normal conditions and
thue affording & more cotrect view of the relation between the valye
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of the glass manufactured in India and that of imported glass-
ware : —

Tarre XXV,

Value of Valus of goods

imports manufactured

1928.30. in India,

Ra. lakhs, Ra. lakhs.
Bangles . . . . . . B523 11500
Beads and false pearls . . . 3061
Bottles and phials . . . 3948 8-50
Lampware . . . . . . 21-08 1800
Scientific glassware . . ; . =134
Sheet and plate . . . . . 30-97 250
Tablewsre . . . . . . 18-28

Other glassware . . . . 20-92

Toraz. . 251-83 14000

N

If our calculations of the products of Indian factories are reasonably
correct, the Indian industry, which in 1919 supplied one-fourth of
the Indian market is _now_supplying abouf }Jlafm the market for
hangles, heads and false pearls and rather less than omne-sixih of
the market for other Linds of glassware. Taking bangles, beads
and false pearls together, being “arficles of a similar nature,
we find that the Indian market still affords ample scope for exten-
sion of the Indian industry even if we accept the figure of Rs. 115
lakhs as the value of the articles now manu?actm‘ed in the country.
We hive been informed that India is praetically the only market
in the world for glass bangles; and there is no reason why, with
improved and more ecomomical methods of manufacture, the
Indian factories should not preduce all the qualities and varieties
of bangles required to meet the demands of all the markets in the
country. Of the Rs. 3549 lakhs worth of bottles imported
approximately Rs. 155 lakhs worth were sodawater bottles, with
which the Indian manufacturer has hardly begun to compete; the
value of other bottles and phials imported was about Rs. 24 lakhs,
and when we consider that the Indian industry now produces only
Rs. 650 lakhs worth of botiles which represent less than a third of
the capacity of the works now equipped for the manufacture of
bottles, it is evident that the market is ample to absorb not only
- the whole of the output of the present glass factories working to
full capacity, but to afford scope for the establishment of new
works. As regards lampware the figures in the table are not
strictly comparable; for the figure of Rs. 16 lakhs under Indian
manufacture includes besides lampware various other kinds of
blown and pressed ware, and is really comparable with a figure
which includes besides the Rs. 21'08 lakhs shown against lampware,
part of the Rs. 1329 lakhs shown against Tableware and part alse
of the Rs. 2992 Iakhs shown against * Other glassware”’; there

3§

¥
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ia no reason why the Indiam industry should not capture a consi.
derable part of this business. The cepacity of the two_factories
now equipped for the production of sheet glass is about Ra. 10-92
lakhs worth a year; from information received from Collectors of
Customs we ﬁng that in the last three years the value of the sheet
glass imported was roughly double that of the plate glass. Se, if
Rs. 20 lakhs of the Rs. 30'97 represent sheet glass, it will be seen
that there is a considerable market open to the Indian ind
beyond the capacity of the factories now making that kind of glass,
It is perfectly clear that apart altogether from plate glass, scienti-
fic glassware, the best tableware and electric bulbs, which the Indian
industry has not yet attempted to make, there is in India a market
sufficient not only to absorb the whole of the products of the
factories now in existence, but also to encourage the establishment
of new factories. Nor are the opportunities of the indusiry com-
fined to the Indian market; there has always been an export of
lass from India; in 1888.89 the value of this export trade
gchieﬂy bangles) was Rs. 042 lakhs. In the vears before and

uring the war, it varied from Rs. 3 to Rs. 7-b lakhs, about Rs. 1'56
lakks representing Indian manufactures and the balance re-
export of imported wares. Immediately after the war there was
e sudden increase in exports which reached Rs. 196 lakhs in
1919-20, since when they have fallen steadily to Rs. & lakhs in
1929-30 and Rs. 3 lakhs in 1930-31. Most of this trade is with
countries to which Indians emigrate, e.g., Ceylon, the Straits
Settlements, Iraq, Aden and Arabia, East and South Africa, the
Fiji Islands; and there is no doubt that it represents largely glass
bangles which are required just as much abroad as at home. We
have also been informed of exports by land to Persia, Afzhanistan
and Tibet though we have not seen any figures indicating the extent
of this trade. Another consideration which favours the develop-
ment of the glass indusiry in India is that at present much less
glass is used in India than in other countries, and that & much
more Tapid increase in the demand for glassware may reasonably
be expected. But even without anticipating the future in this
way a consideration of the present imports into the country indi-
cates that there is already a market waiting to absorb as much
glass as the industry in India can produce.

63. Our examination of the various factors which constitute
the natural advantages postulated by the Fiscal Commission in
an industry which advances a claim for
) . ., protection has satisfied us that the glass
industry substantially complies with this condition. Of the raw
materials, sand 1s the bulkiest and this 15 present in abundance,
and there is good reason o think that by suitable treatment much
of the Indian sand might be rendered fit for the manufacture of
the best glass. Soda ash 1s not at-present obtainable in the country
but this disadvantage is balnuced y the other natural advantages
possessed by the industry. The manufacture of soda ash has been
achieved succesgfully in India; and there is good reason for expect-
ing an early resumption of its manufacture when supplies will at

Bummazy.
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once become available in the country. Lime is available in un-
limited quantity. Of other raw materials such small quantities
are required that in their case the question of advaptage hardly
arisea; but some of them, e.g., salipetre, borax and manganeseg
dioxide are readily eistainabfe. The presence of suitable refrac-!
tory materials and the quality of the .coal available in the country'
constitute definite advantages. The disadvantages ascribed . to
Tndian labour at early surveys of the indusiry have now largely;
disappeared and cerfainly do not outweigh the advantages of its;
abundance and its adaptability. And finally the existence of al
great matket throughout the ‘country, which may be expected ‘I;O}
expand even more rapidly than in other couniries, and the oppor-;
tunities for export gath by sea and land constitute a further:
advantage. We are therefore satisfied that on the balance the glass

industry does possess such natural advantages as to justify its '
claim for protection. .



CHAPTER III1.
*The Case for Protection and Proposals for Assistance.

*“64. Under our terms of reference we are required to examine
all representations received by the Government of India from
. manufacturers of glass claiming protection
mfs‘i";s:gd of glassware i1 the glass industry along with an% others
: of a similar nature which msay be brought
to our notice in the course of the enquiry. The original represen-
-tation from the All-India Glass Manufacturers’ Assaciation to the
Qovernment of Inmdia~was dated 4th July, 1926, and in it they
claimed that protection shod¥ be printed o the manufacture of
all classeg of blown and pressed glassware and of bangles. Subse-
quently 1m 1920 the United Provinces Glass Works applied for
protection also for the sheet glass industg, In addition to these,
‘the Allahabad Glass Worlts, Naini, in their representation have
asked for protection for figured and ribhed glass. The principal
clasfseﬁ of articles may for the purpose of our enquiry be classified
as follows:—

{1) Sheet glass, ;}iain.az;d figured,
(2) Blown ware, ¢.g., botiles and phials, globes, chimneys,

. jarsi etc., and pressed ware, e.g., glass tiles, inkstands,
bowls, dishes, etc. o

{3) Bangles, beads and false pearls.
In diseussin% the applicability of the gecond and third conditions

iaid down the Fiscal Commisgion and in determining the
‘measure of ﬂfg—o’fecﬁon required, if any, we propose to deal with
weach class of glassware separately. - -

1) Sheet glass, plai d. ‘

(1) et glass, plain ang figure ..

65. Plain sheet flass is_manufactured at present only by ome
‘factory—the United Provinces hGls.as Works at Bahjoi. - We
. estimate that taking sheet glass at an
® gg:l p:gg;’;edslxy * average thickness of 1/16 éfs maximum
‘one factory, annual capacity of the factory iz 116,240
i 7 boxes of 100 sq. ft. each. At current prices
this represents a total value of over Rs. 7 lakha, The Trade
Returns dp not show the quantity or value of imported sheet and
plate glass segarately.‘ But on the information supplied to us by
“Collectors of Customs in reply to our-‘pnquiries, we understand that
';udgﬁd«' by value the imporis of sheet generally exceed those of
Platel The total imports of sheet and plate in 1930-31 was Rs. 23-87
akhs and we are fnclined to think that about Rs. 15 dakhs out
of this represent the value of sheet imported. The annual
«capacity of the sheet glass factory at Bahjoi is thus nearly half
(&) °

GLASS P
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the market for sheet glass in India. A large proportion of the
existing market for sheet glass is necessarily to be found in Bombay
and Calcutta. A factory having a capacity equivalent to mnearly
half the Indian market should be in a position to command a
substantial portion of the market existing in the ports. It 1s
therefore necessary to conmsider whether a factory situated at an
upcountry centre such as Bahjoi is suitably located with refeuunce
to the market. In this respect a factory situated in Calcuita bas
an apparent advantage. Moreover, Calcutta is much nearer the
principal coalfields in India and since coal is a very important item
of expenditure in the manufacture of glass, this constitufes an
additional advantage for a factory located in Calcutta. Further,
so long as the Indian glass industry is dependent on imported soda
ash, a factory in Calcutta will save the cost of transporting its
-80da inland. Before, therefore, we can assuie that the location
of a factory at Bahjol is not uneconomical as eompared with one
at Calcutta it 1s necessury to consider the relative costs.®

' 66. The sand required by the Bahjoi factory is obtained partly
$rom Bargarh which is at a distance of 363 miles from Bahjoi and
. parily from Swami Madhopur at a distance
PS“‘.'“&’“ Gf:ss %’Mk‘; of 241 miles; sand is obtained in Calcutta
not mmecemomieal, > mainly from Bgrgarh, the distance beiag
over 500 miles. The present rates for sand
delivered at works are approximately 10 annas 6 pies per maund
st Calcutta and 7 annas 3 pies at Bahjoi and the guantity required
per lon of sheet glass is 1,623 1b. Un .these figares the cost of
sand per ton of glass may be esfdmated at Rs. 4 Iess at Bahjor
thap at Calcutta. The railway freight on seds from Howrah tor
Bahjoi is 14 annas per cwi. The price of soda ash for delivery
in the United Provinces is however less by 4 annas per cwt. f.o.r.
Caleutta. The nett. disadvarlage is therefore 10 annas which ow
the quantity consumed (519 Ib.) -amounts to about Rs. 3 per ton
of glass, Lime ds obtained at Bahjoi in the form of limestone
frgm = distance of 459 to 486 miles, while in the largest glass
. ofactory in Calcutta it issobtained from XKatni about 650 miles from
alcutta and is bought in the form o6f burnt lime and employed as
a mixture of burnt and slaked lime. The price of limestone at
Bahjoi is 9 annas § pies per maund while the price of burnt lime
‘at Celeutty is Rs. 2 per maund. Before the burnt lime is used it
is slaked. ~Assuming a loss on igrition cf 15 per cent. 300 1b. of
slaked lime ‘(equivaﬁzat to 255 lb. of burnt lime) may be substi-
tuted for 471 lb. of limestone. .Accordingly the cost of lime per ton
‘of glass may be estimated at Rs. 3 less st Bahjoi than at Calcutta.
But we have no information regarding the cost of burning the
limestone to lime, and since this accounts in part for the difference
in prices, we propose to neglect any advantage which Bahjoi may
have in the case of this material. The freizht on salt cake from
- Caleutta to Bahjoi is Rs. -1-10 per cwt. and-on a consnmption of
.122 Ib. represents s disadventage of Rs. 1-3-5. Other raw mater-
ials are used in negligible quantities in the manufacture of sheet
glass and may be disregarded in discussing this question. As
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regards coal, the rates are Rs. 8 per ton delivered. at Calcutta and
Rs. 13 per ton at Bahjoi. The present consumption may be taken,
approximately at 3 tons of coal per ton of sheet giass. But some
afiowance must be made for wastage in transit and the presence of
slack which the factories are at present unable to utilise. Aeccord-
ingly it may be estimated that the cost of coal per ton of glass
is Rs. 28 at Calcutta and Rs. 45 at Bahjoi. Rates of wages are
considerably lower at Bahjoi as may be expected, If we take the
rate of wages paid for unskilled labour as our standard the Calcutta
rate is more ﬁﬁ&‘d double that in force at Bahjoi. The present cost
of Jabour per ton of glass at Bahjoi is approximately 19 and
on the ratio suggested, the cost at Calcutta may be fixed at not less
than Rs. 38. As regards freight advantage on finished goods it
is difficult to arrive at any reliable estimate. But an approxzimate
ides may be obtained by assuming that on full output the sales
will be divided in equal proportion between port and upcountry
and that & place like Allahabad situated midway between Bahjoi
and Caleutta represents a typical upcountry market. On this basis
the freight advantage for the Bahjoi factory per maund of sheet
giass including packing in upcountry rarkets 1s Rs. 1-3-0 and the
reight disadvantage in. Calcutta isr%s. 0-14-0 representing on the
whole output a nett advantage of Rs. 0-2-6 per maund or Re. 4-4-0
er ton of shest glass. The pusition may be summarised as

ollows 1 —
Tanre XXVI.
Advantage for Bahjol s comparéd with Caleutta . .-°  plus per ton of glass.
Disadvantags ditto ditte . Toigus ” .
- ; . Rs, 4. P.
Sand . . . . - . . . = * %4 0 0
. Soda . . . . PR . w Y -8 0=9
Balteake . . . CT . . =1 40
Loal . . . . . . . - . =17 290
Labour . S . . e #1806 O
Freight on glass B s
TorTaL . +8_.0 0+,
. . _ | S S

-

With s gradual increase in the output of glass st Bahjois “the
increased demand for labour may result in some increase ip the
rate of wages. On the other hand, there is considezable roomr for
.geonomy in the use of coal as compared with the present consump-
tion of 3 tons per ton of glass and every reduction in coal consump-
tion will reduce the disadvantage of Bahjoi under that head. It
is necessary to explain that the figures arrived at should mot be
regarded as possessing exact validity but rather as illustrating the
relative pomition of port and upcountry centres of preduction.
‘They appear te us to justify the conclusion that the situation of
Bahjoi as a centre for the cheet glass industry is not unceonomical
as compared with Caleutta. : 4

c2 -
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67. We proceed now to examine the cost of manufacturing
sheet glass at the Bahjoi factory. The works expenditure per

Works expenditure at 100 cases of 100 sq. ft. each during the
Bahjoi in the last three three years of its working as submitted by
Joars. the Company is as follows:—

. Tame XXVIL
1629 1830 1937
Ras. Ras. Rs.

Raw materisls— -

{a} Sand . . . . 46-9 48-8 46-8-
{d} Soda ash and saltcake . . 22011 2153 2127
(¢} Limestone . . - . 174 17-3 16-7
{c} Rei_‘ractorieg {including re-

pairs) .
Works labour .

22:0 189 By
. 1194 1100 1040

Power and fuel . . . . 3809 2683 2514
Bupervision and office establish-

ment . . . . . 442 - 411 315
Packing . . . . . 1172 1167 80¢
Selling expenses . . . . 232 0L - 30H
Miscellaneous (including depre-

ciation . . . . 88-0 770 540

Torar. . 1,659-8 £866°1 850-7

. 7

The percentage of breakage in the factory is at present I3 per cent..
88 against 34 per eent. in 1929, Practically the whole of the:
broken glass is re-melted and used for manufacture. No credit,.
however, 4s taken for the value of the broken glass in the cost
statements. This is im sccordance with the general practice of
glass factories both in Indis and elsewhere under which no account
18 taken of the cost of broken glass either on the debit or the:
credit side, the expendilure under this head being set off against:
the credit realised.. .

* B8 'The tota] output in cases of 100 square feet was 34,980 im
-1629, 85,200 in 1930 and. 29,817 in 1931. In judging the effect of
- variations in output on tgte works expenii-

: . ture it is necessary to take into account the
;ﬁﬁﬁfjﬁ“;:“fi’;m, . number of days for which the factory was
“ ’ .. ?in operation in each year. The total

number of working-days in 1929 was 308, in 1930, 271 and in 1931,

159, giving a daily output of 113-5 cases in 1929, 130 cases in 1330

and 1876 in 1931 against a maximum daily capacitg of 350 cases

. pet-Bay. The increase in the daily output since 1929 explsins to a
* {arge extent the reduction in the expenditure on power and fuel,
-mince both the furnace and the machines were worked to greater
tapacity during the period of working. A larger daily output

also accoutits for the reduction in the expenditufe on works Iabour,

the bulk of unskilled labour being employed at daily rates. The

!
. Differences in works
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. reduction under supervision and office establishment in 1931 is

entirely due to ihe retrenchment in the salaries of the staff and the
reduction in 1930 as compared with 1929 was due to the larger out-
put in 1930. The miscellaneous items which consist of stationery
charges, rent, {axes and depreciation show a very considersble
reduction in 1931 as compared with 1929, The reduction is mainly
under deprecigtion which is calculated only for the actual periods
for which the factory worked, the period of working in 1931 being
little more than half of that in 1929. The reduction in the expendi-
ture on materials reflects to a large extent changes in prices. That
under refractory materials is due to the fact that the Company are
now able to make a considerable proportion of the refractories they
require in the works. The only reiractories now imported are a
few clay blocks used in the tank furnace where wear and tfear are
most severe. These blocks madse of Grossalmerode clay are imported
from Germany. Furnace and drawing blocks (debiteuses} are now
made locally out of Indian fireclay from Jubbulpore whilst silica
bricks are obtained from Kumardhubi. The reduction under pack-
ing is due to the increasing use of packing materials available locally
in close proximity to the works. The only item which shows an
increase in 1981 as compared with 1929 is selling expenses and this
is to be traced to the keener competition with imparted sheet glass.

69, We shall now attempt to estimate the extent to which these
costs may be reduced in future. It is very doubtful whether any
Estimate of futare reductions can be made in the cost of
works cost. materials. Reduction in the expenditurs on
. materials is possible in two ways—by
economy in the consumption of materials and by reduction in their
rices. The latter depends on several uncertain factors, especially
in the case of soda ash, which for the time being is imported, and
since soda ash is the most expensive item among the JuBin raw
materials it is impossible to make any estimate of future costs. As
regards the quantities of materials consumed, the level of consump-
tion aiready attaingd is such that it is hardly likely that any further~
economy may be achieved. . According to the present practice of
the works, assuming that only pure dry materials are used, the total
weifht of the materials used per ton, of melted glass is 2,735 1b.
ma . . o

e up as follows:— -

T . L w . £ L

4 NP + b,
Sand T T X
Bodaash . . ., . J ., . ... &0
Limastone . . . i . . . 'ﬂ, . *471
Saltcake T 3
Lw ———
- _~2,785
C T -

This gives a loss in melting of 18-0 per cent. of the total Wweightsq?
materials and is the minimum which can be expectsd, Jor if the*
materials contain moisture, the quantities of materials wsed per-
ton of glass will require to be increased in proportion to the moisture-
content. In addition loss of material by volatilisation in the fur-
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nace, 8ay 3 to 5 per cent., must be taken info account. It is obvious
that neither the cost of raw materials nor that of packing can be
reduced by reason of increase in output except to the extent that
purchases in bulk may secure more favourable quotaticns from
dealers. This, however, in the circumstances, is a negligible factor.
- The most important item under which reduction im cost may be
reasonably expected is power and fuel. The conswmption of coal
per ton of sheet glass in 1931 was 3.1 tons. It.is admitted by the
Company that this figure is too high and that with improved prac-
tice and larger production it can be brought down to 2 toms. Ae-
cording to our information the consumption of coal in Belgian sheet
glass works employing the same machinery as at Bahjoi does not
exceed 1-33 tons. This is coal of considerably superior calorific
efficiency to Indian coal, and making allowance for this and other
factors we think that a consumption of 2 tons may be regarded as
being within the reach of an Indian factory. On this basis the cost

of coal per 100 cases should eome down to :;lof the cost in 1931 or

Rs. 162. Some allowance, however, should be made for the 15 pet
cent. increase in the freight on coal since January 15th. Including
this, the future cost of coal per 100 cases may be. taken as Rs. 175.
As regards other items of expenditure, it is reasonable to assume
that if cutput is incressed some reduction will be possible under
each of them. Works labour includes a comsiderable complement
of skilled and trained labour wkich must be kept in employment
even in times of reduced output, the cost of which when production
is increased is spread over a larger output. For the same reason,
r greater rednction should oceur nnder supervision and office estab-
lishment. An increase of output might necessitate the employment
of a few additional hands for supervision and clerical work; but the
extra cost of this establishment would certainly be less than the
cost of the additional labour required and consequently there should
be a greater reduction of cost per unit of output under this head
than under the head of labour.. We think that if production ja
increased to the maximum capacity of the worksor more than three
times the annnal output of 1931 the following reductions on ths
1931 costs should be posaible:— :
Werks lahoar at 20 per cent. : . . - . 208
Superwision anf office establishment at 30 per cent. . 84

) S T .
.The’onl¥ other Ytem under which cost may be reduced is * Mis-
cellaneous ? whick includes rent,- taxes, stationery and postage,
and depreciation. - According to the usual practice of the Board we

ropose to consider depreciation separately under overhead charges.

- The audited figures for 1931 have not vet been published. but we
find from the profit and loss statement for 1930 that miscellancous
expsnses including postage and stationerv but excluding deprecia-
“tion amounted to approximately Rs.- 8,000 which on the output of
1931 amounts to Rs. 27 per 100 cases. We assume the same ex-
- penditure for 1931. An increase of output will involve no increase
of rent or taxes, though there will be some increase in the cost of
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postage and stationery, On the whole we consider it probable that
on increased production there will be a saving of expenditure per
unit under this head of 40 per cent. or Rs. 10-8. The total works
;xsenditure on full output per 100 cases may bs estimated as
ollo

WE L m—
Tasie XXVIII.
Rs.
‘Works Expenditare, 1931 . . . 850-7
Deduct—

Ras.
"Powar and fuel . . . . . . 764
Works labour . . . . . . 20-8
Bupervision and offies establishment . 9-4
Miscellaneous, rent, tazes and postage . 10-8-

—_— 1174

Future expenditare . - 733-8

The Company have included depreciation in their statement of
works expenditure under the head ° Miscellaneous’. The total-
charges under miscelianeous in 1931 amount to Rs. 54 per 100 cases.
We have taken Rs. 27 as the miscellaneous expenditure in 1831
depreciation is omitted. Hence the future works expenditure exs
cluding depreciation becomes Rs. 733-3 less Rs. 27 or Rs. 706-3 per
3100 cases. We regard a figure of Rs. 7 per case of 100 sq. ft.
as 8 reasonable estimate of the works cost which may, be attained
on full ouiput. - : ' .

70. In estimating the overhead charges of the factsry, we pro-
pose to tuke the present block account of the Company as a fair
Etimate of ovarheaq CoPitalisation. The capacity of the Com-
gharges and profit., pany’s works represeuts a_ Teasonably
economical unit for a sheet glass factory. A

sheet glnss worke employing.four Fourcault machines fed by a
regenerative tank furnace and having ‘3 combined capacity of 350
cases of 100 square feet per day may be regarded as a factory of
normal equipment snd capacitgk The block valug of the Com- »
pany’s sheet glass plant mcluding land, buildings, plant and
machinery stood at Rs. 690 lakhs on December 31, 1930. The
géant and machinery were bought and erected as recently as 1928.
¢ do not believe that a factory of the same equipment and capa~
city could now be installed at a lower cost. The Income Tax rates
of depreciation are stated to be 2} per cent. on buildings and 10
per cent. on machinery and furnace. 'We think that a higher rate
of depreciation should be allowed on the furnace, which we propose
to fix at 20 per cent. Calculating at these rates we get a total
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depreciation of Rs. 66,060* whick on a full capacity of 116,240
cases & year works out at Rs. 0-57 per case of 100 sq. ft. The
amount of working capital required may be taken as the equivalent
of half the year's worke expenditure on which interest at 7} per
cent. will amount to Rs, 0-26 per 100 sq. ff. The works have
8 managing agent but all charges on this account are included
under supervision and office establishment in the works expendi-
ture, Profit at 10 per ceni. on the capital divided by the masxi-
mum output will work out at Rs. 0-60 per 100 sq. ft. The
fair gelling price on full outpuf will then stand as foﬁows:—-

Per 100 =q. ft,
" Works cost . . . . . . . . 700
Depreciation . P . . . . . 0-57
Interest on working capital B, . . . .. B28
Profit . . . . - . . . - . 060
843

71. 1t is now necessary to examine how far on these figures the
industry will be able eventually to dispense with protection. The
Allegation that pre. CuTTeRt price at Caleutta of sheet glass cor-
sent price of imported responding approximately in weight and
sheet glass is nneconomi- size to the glass manufactured st Bahjoi ie
oel. Rs. 64 c.i.f. per 100 sq. ft. At this
rice it is obvious that even on full preduction and with a revenue
uty a8 high as 25 per cent. gnd the present advantage on exchange,
Indian sheet glass will be unable to compete with imported glass,
It would appear, therefore, that no case for protection could be
established jn the light of the third condition laid down by the
Fiscal Commission. It is however contended by the Company that
the price charged for sheet glass imported into India from Belgium,
_which is the prineipal country of supply, does not cover all manu-
facturing charges and that the goods sgoulti therefore be regarded
~ as being dumped. Belgian sheet glass imported inte India is
»éescribeﬁ by the trade as being of fourth quality, representing the
cheapest variety «of sheet glass exported. This, it is argued, is
generally sold at a price which covers only material and labour
and other direct charges. We have been at some pains to examine

*Machinery—Ra. §,32,485 at 10 per cent. . . 53,248
Furpace—Ra. 50,000 at 20 per cent. . . . 10,000
Buildings—Rs, 1,312,480 at 24 per cent. . . . 2,812

66,060
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this statement since in our opinion the third eondition of the Fiscal
Comumission cannot be held to cover cases where the inability of the
Indian industry to meet foreign competition without protection 18
due to the fact that such competition is unfair competition.

72. The following figures relating‘;Fto the manufacturing costs
of Belgian factories employing the Fourcaulf process have been

Cost of manufactaring given for the year 1926*. The figures are
oy glass in Belgium ' in German currency (Rpf) per sq. metre.

- Tapie XXIXC _
ii’aw materials . . . .« . . . 167
Fuel . . . . . - . 251
Other materials . . . . . . . . 269
Wages and salaries . . . - - . . 260
Amortisation and other expenses C. - . 175
Overbead charges . - - . . . - 38

104-0

The first four items which cover materials of all kinds, wages and
salaries, and fuel amount to Rpf. 82-7 per sq. metre which at
gold parit‘{; of exchange is equivalent to 7-85 shillings {)er 100
sq. ft. The toial cost as given above, namely, Rpi. 104 per
8q. metre is ecgzivaient at par of exchange to 9-87 shillings per
1%*0 sq. ft. This covers all charges including depreciation
and transport to Antwerp. It does not bowever cover interest on
capital or profit and it is doubtful if it includes selling expenses.
The figures are for sheet glass of average thicknes? correspending
approximately to Indian sheet plass. The wholesale market price
in Calentta in 1927 was Rs 7-12.0 ger 160 sq. ft. Exclud-
ing dealer’s commission this gives a landed duty paid price of
Rs. 7-8-0 or taking duty at 15 per cent., a c.i.f, price of Rs. 6-52
equivalent to 9°78 shillings; this is lower than the works cost plur
depreciation-as given above. The freight on sheet glass from Ant-
werp to Indian ports in September last was 26 shillings per 1015
kilos on the usual Conference terms. Allowing for primage and
deferred rebate and assuming the weight of ‘packing to be about
1/7th the gross weight, we arrive at a figare of 1.23 shillings per
100 sq. ft. of 16 oz. glass, Assuming that freight rates have not
changed since 1327, we get a price of 8:55 shillings f.0.b. Antwerp.
This is 0-70 shillings above the cost of materials, fue] and labour
but 1-32 shillings less than works cost plus depreciation excluding
interest and profit,

#* ¢ Dia Deutache Glasindustrie ” Verlegt bei G. 8. Mitter und Scha,
Berlip, 1931, Table 44, p. 63,
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73. We have been placed in possession of more recent informa-
tion regarding Belgian costs which we have good reason to regard
ent ot of ag fairly représenting the present level of
foecent e;ff&iam_mm" costs in & Belgian factory employing the
Fourcault process. The figures are given in

sterling (shillings} at par of exchange per 100 sg- ft.

-

Tasre XXX.
Bhillings.

Raw materisls . -, . LT .. 1-50
Reirsctories . . . . . . . 0:08
Labour . . . . . . . .. . . 190
Fuel and Power .. . . . . . ™. 1-39
Management and Office ", . . . . 0-18
Packing . . . . . . . - . 153
Repairs and depreciation . . . . . . 1-37

771

The wholesale market price in Calcutta early in 1931 was Rs. 6-4-0
per case of 100 sq. ft. . Excluding dealer’s commission, this corres-
pords to a duty paid price of 9 shillings. Taking duty at 15 per
cent., this gives a c.1.f. price of 7-82 shillings. If we assume
freight at 1-23 shillings, we get a price f.o.b. Antwerp of 6-53
shillings. 1t will be seen that as in 1927 the f.0.b. price 1s slightly
higher than the cost of materials, fuel and labour including pack-
ing but considerably less than the total works expenditure plus
depreciation excluding interest and profif. :

74. Although we claim no finality for the figures on whichk this
examinatior of Belglan costs is based, we are convinced that the
Allegation of on figures justify the conclusion that the sheet
mical prices justified, . &lass imported into India is sold at & price
> with which it would be unfair to compare

Indian cosis for the purpose of determining the claim to protection.
‘We propose therefore fo base cur examination of the case for pro-
tection on & comparison of the Indian costs with those of Belgium
as far as these can be approximately determined. If we taks the
~ Belgian costs of 1926 as the basis of comparison, we get a c.i.f.
- price at Indian poris for Belgian shest of 9-87 plus 1'23 shillings=
11-10 shillings equivalent to Rs. 7-40 per 100 sq. ft. - The future
costs we have estimated for the Indian factory excluding interest
on working cnpital and profit is Rs. T-57. This includes selling
expanses at Ra. 0-30 for which it is doubtful if provision is made in
1the Belgian costs for 1926. On these figures the Indian costs ap~
proximate so closely to the Belgian that it is clear that the industry
would be able eventually to dispense with protection. The position
of the Indiap industry appears less favourable if we take the Bel-
gian costs for 1931 for the purpose of compearison. On these eosts
the c.i.f. price of Belgian sheet is 7-71 plus 1-23 =894 shillings or
Rs. 556 against a corresponding Indian prices of Rs. 7'57. The
Indian price is, therefore, higher by Rs. 161 a case so that the
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Tondian maenufacturer will inot be .able to compete without a 27 per
cent. duty. It does- mot therefore -appear at first sight that the
Indian industry will eventua]iy be able o dispense with protection.
But the gap is not really so wide as it appears. In the grst place,
the Belgian price does not include any allowance for“landing “or
selling charges. This allowance at Re. 0-00 per case for landing
charges and Re. 0-30 for selling charges would bring the Belgian
price up to Rs, 631 a case. Secondly, the sheet glass manu-
factured at Bahjoi is slightly heavier than the average size for which
the Belgian costs have been galeulated. The Belgian glass weighs
16 ox. a sq, ft. while thé" average weight of the Indian glass is
about 174 oz. but the price obtained by.the Indian manufacturer is
determined by the price of imported* plass- weighing 16 vz. The
greater weight of the Indian sheet gglass represents additional
msterials costing about 4 annas per 100 sq. ft. This disability
should disappear ss skill in production at Bahjoi increases. Thus
for the purpose of strict comparison, the Indian costs should be
reduced iy Re. 0-25 to Bs. 7-32 a cass. There is still another
factor for which allowance should be made in the Indian cost before
a comparison is made with Belgian. The import duty at 25 per
cent. on soda ash aud olher materials adds about Re. 0-50 2 case
to tlig"Todian cost. The import duty on sodas ash in Belgium
generally amotnis at par of exchange to less than 4 pies per cwt.”
wheréas the Indian duty is nearly Rs, 1-8-0 per cwt. This is
obviously an unfair handicap on the Indian industry. If the
Indian and Belgian costs are adjusted with reference {o these
+ factors, the resulting position will be as follows:—

Tarsrz XXXI.
Indiar Fair Sefling Price . . 57
Dedust—
Additional cost of material . . . 025 .-
Duty on soda ash, ete, . . . . O-50 K
— 78
Noti . 6-82
Belgian o.i.f. price . . . . . - 596
Addd— |
Landing charges . . . . . 005
Selling expenses e e e e 0%
- —— 0'35
Neté . 831

* The Belgian tariff containz a maximuam duty equivalent fo 15 pies per
cwh. and 8 minimnm equivalent to less then 4 pies, the latter being generally

the offective rata,
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On these figures the Indian industry will be able to hold its own
with & revenue duty of 8 per cent. :

- 75. The results of the foregoing examination may be summarised
as follows., At the curreni prices at which sheet glass is imported
o " from Belgium, it is doubiful if the Indian
&%ﬁ;ﬁf °§£‘é"£ iscal  jndustry will be able sventually to dispense

e  with protection. But as we have seen, these
prices do not include certain charges for which we have made
allowance in the future fair selling price estimated for the Indian
industry. The two prices, therefore,, are not strictly comparable,
and no proper judgment regarding the claim to protection can be
based on them. - If provisien is made in the import price for aill
charges included in the Indign faimselling price, it appears prob-
able that the landed duty free price will enable the Indian sheet
g‘}ass industry to compete ultimately with little or no protection.

he sheet glass industry in Europe depends en a large export
market for the bulk of its sales, and this ensbles the manufacturer
to charge different prices in different markets according to local
conditions. In glass as in other commodities, India is pre-eminently
2 cheap market in which it is often worth while for the European
manufacturer to sell such of his goods as are not of standard quality
at prices which cover little more than-his direct charges. ¥or the
" realisation of overhead charges and the return on capital, he depends
largely on sales of good quality ware in other markets where there
is a steady demand for :® (n the other hand, the Indian sheet
lass industry at the present stage is confined to the home market
gor its sales and is obliged to sell all its output at the low prices
at which imported sheet glass is sold. In judging the permanent
gmspects of the Indian industry, it would be hardly reasonable to
ase our conclusions on prices determined by sporadic competition
of this character, It is for this reason that we have preferred to
examine the claim to protection on s comparison of Indiar costs
with those of Belgium. Judged by this standard, there appears fo
be a reasonable probability o% the Indian industry being able ulti-
mately to face foreign competition without the aid of protection.:
We therefore hold that the conditions laid down by the Fiseal
Commission are substantially satisfied in this case.
76. The progress made by the factory during the three years of
Progress of the Tndisn it8 working may be ]udggé from the follow-

sheet glass industry satis. 105 LgUres;—

factory.
TasLe XXXII.

' Boxw

Davs No, of Bozes Boxes
— Y por day per
worked. machines, pmduuf! per day. l thachins,
I 308 3 84080 188 870
W88 . . . . s an 3 - 35,200 1208 438
198t . . s e 159 20,880 1878 0
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. The percentage of efficiency based on the output per machine as’
- ompared with its maximum capacity is as follows ;w )

We . . . . . .. a0
1930 - X
w3 . . ., ... B38

1t is interesting to compare these figures with those attained by the

German sheet glass industry® employing the same process in the
first three yenrs since the commencement of manufacture— "
s

it yesr . . . - . . . . . 288
2nd year . . s e e . .. 592
3rd year . . ., .65

- - . ’! -
Considering the unfair competition, to which the Indian industry
has been exposed and the difficulties experienced in training ekilled
labour in India, we think that the beginning made by the sheet
glass industry in India should on thé whole be regarded as satis«
lactory. :
77. In eceleulating the measaure of protection requived by the
industry, we consider that a reaoaabll; estimate of the average
“ .. .. aunual output which may be attainable dur-
‘pnis““ggfmghga ;eiffig ing the period of protection is 75,000 boxes
of protection. - of 100 sg. #. This smounts to about two-
thirds of the maximum capacity of the gant'
‘and represents an average daily outpunt of 225 boxes. We think .
that if protection is granted, a daily production on this scale should
be attained throughout the year excluding holidays. Towards the
.end of the period there’is no reason, assuming protection to be
effective, why the factory should not be in a position to produce
upwards of 90 per cent. of the maximum capacity. There is enough,
market. in the country for the whole ountput and the labhour will by
then have acquired sufficient skill and experience to approach fuﬁ ‘
efficiency. If, at the beginning. the annusal output approximates
to that of 1931, an agerage ountput representing two thirds of the
total capacity during the period of protection is obviougly a fair
estimate on which to base the scheme of protection, It may be
assumed that the works expenditure during the period will be ap-
proximately the average of the cost aitained in 1931 and of the
estimated cost on full output. The works cost in 1931 was
Rs. 823 per 100 sq. ft. excluding depreciation and the cost esti-
mated on full output is Rs. 7.  Accordingly we sssume an average
-works cost of Rs, 7-62 during the period of protection. On this
expenditure interest at T} per cent. on working capital estimated
at 6 months expenditure iz Rs. 0-20. We think that depreciation
and prefit should bhe caleulated at rates corresponding to full out-
put. This would leave the Company a smaller profit than 10 per
cent. at the beginning unless special efforts were made to accelerate
. production. A higher rate of depreciation and profit would not
-offer the same inducement for extending ouiput and reducing costs.

* Die Doutsche Glasindustrie, table 28, p. 40.

-
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‘The fair selling price which we estimate for the period of protec-’
ticn is as follows:—

Tasre XXXIIT.

Per 100 sq. f5.
, Bs.
Works costs - . . . . . - . - 762
Depreciation . . . . - ’ 0-57
interest on working espital .. . B2
Profit . . . « .« . . 8D
2-08

78. The current price of imported Belgian sheet glass corrés~
‘ponding to Indian glass is Rs. 6-4-0 c,i.fg. Caleutta. -This price
reflects the temporary rise in prices which
i has been brought about by the recent depre-
ciation in rupee exchange and does not afford a suitable basis for
determining the protection required in the long fun by the Indian
industry. We propose therefore to base our estimate on the prices
which prevailed earlier in 1931. The wholesale market price then
was Rs. 6-4-0 which less 15 per cemnit. revenue duty and dealer’s
commission represents a c.1.f. price of Rs. 5-22. The difference
between this price and the fair selling price estimated by wms is -
Rs. 3-86. We have estimated in paragraph 6 that as compared
with Calcutta, the Bahjoi Iactory has a freight advantage on
finished glassware of Rs. 44-0 per {on of glass which amounts te
Rs. 0-23 per 1006 sq. ft. We do not think that any deduction:
should be made from the measure of assistance on this account.
Jn the first place, the figure represents only an approxzimate esti-
mate and is based on assumpfions which cannot be regarded as
entirely accurate. Moreover, the freight from Bahjoi to Calcutta
on which this estimate is based is Rs. 0-12-0 per maund. Bombay
is bowever a larger distributing centre for shget glass than Calcutta
and the freight from Bahjoi to Bombay is 15 annas per maund.
Any advantage obtained on sales in Calcutta will therefore be:
neutralised by sales in Bombay. Making some allowance for the
prejudice in the market against Indian glassware generally, we
propose that the measure of assistance should be fixed at Rs. 4 per
100 sq. ft. On the c.i.f. price we have assumed namely Rs. 522
protection at this rate is equivalent to a duty of 75 per cent. It
may be pointed out however that a considerable proportion of this
iz really in the nature of an-anti-dumping duty. If due allowance”
were made for interest on working capital and profit and for other
legitimate charges in the import price, a duty st the rate proposed
would not exceed 50 to 55 per cent. of the c.i.f. price.

79. The Allahabad Glass Works, Naini, have applied for pro-
tection for the manufactiure of figured and ribbed glass for which
they have installed the necessary plant and
machinery. The total capacity of the
figured glass plant at the Allahabad Works:

Measure of protection.

Figared and ribbed
glass,
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it estimated to be 15,000 to 20,000 sq. ft. per day. There has
been no production of figured and ribbed glass at the works since

1929.* The total output so far has been about 2,00,000 sq. ft. manu- -
factured in 1927, representing a fortnight’s capacity. 1t is clear
that no reliable estimate of, the cost of manufacturing this class of
glassware can be formed on the results of a fortnight’s production
four years ago. Figured glass is classified for Customs purposes
under ‘° Sheet and Plate *’, and any duty proposed for plain sheet
glass will apply therefore to figured and ribbed glass, If the
Allahabad Glass Works are encouraged by the duty which we have
'gropcsed to undertake productio? on & more economical scale -and
or a continucus period, it will be open to them to apply for a

regonsideration of the duty if the rate now sugpested is found to be

inadequate.

80. Plate glass is not at present manufactured in India. There
s therefore no case for protecting it, nor is there any information
" Plate gisss, regarding the probable cost of manufactur-
& ing it in India on which if there were a case,
our propoesals could be based. We understand that it would be
«lifficult for Customs purposes to distinguish first class thick sheet,
or~polished sheet, from plate glass. For this reason we propose
that protection for sheet glass should be granted in the form of a
specific duty of Ra. 4 per 100 sq. £t. and that the same duty should
. apply to plate as well as sheet. This duty in many cases will be
-considerably lower than the revenue duty of plate and in hardly
any case will be higher. In order to prevent the loss of revenue
which may result in rases where the revenue duty is higher than
the specific duty, we recommend that the tariff relating td sheet
-and plate should be fixed at Rs. 4 per 100 sq. ft. or the revenue
duty, whichever is higher.

81. Since there is only Tme J{'ac'!;c-r_'y producing sheat pglags 1o
Tndia at present, we have censidered the advisability of granting
‘Objections to bounties. | Protection for sheet glass in the form of &

] " bounty. We think however that the prant
of a bounty is open to several objections. In the first place, it is
important in the case of the plass industre, for reasons we have
explained elsewhers, that protection should be guaranteed for a
sufficiently long period to enable the industry to undertake the
necessary improvements, If protection takes the form of a bounty,
Tlemislative and administrative considerations will render it impos-
sible to grant protection for soc long s perfod as we have in view.
Secondly, it is equally important that protection should be granted
in a form which will induce the manufacturer to imoprove the
quality of his product, a consideration which is of sperial urgency
in the case of Tndian plasswere. If protection takes the form of a
bounty, it will be almost impossible to provide, by inspection or
otherwise, for the necessary improvement in qualitv. On the other
‘hand, if protection takes the form of an import dutv snd the manu-
facturer is obliged to sell in competition with the bettar classes of
imported glassware, it will provide a stimulus for imprevement in
<quality since no protection cap be. realised except hw:sales in the



68 CHAPTER IIL. -

ordinary course. of business. An import duty gives the manufac—
turer no more than a good start in the race. But a bounty, even
where it is granted on production of invoices, by assuring & *safe-
minimum Tetpra reduces the incentive to progress. Thirdly, it
should be mentioned that although there is oniy one sheet giass
factory at present, the Indian market is large emough for the
erection of at least another factory. It is probable that this may
- happen almost immediately and in that case an indeterminste addi-
tional burden will be placed on the public revenues.

- () Bluwniare and Pressed ware.
.. a

82. Blown glassware consisting chiefly of phials, bottles, globes,
and chimneys is the commonest class of glassware manufactared
. by Indian factories. Pressed glassware is
mff.-ii’é"ﬁ?"%féﬁiué: also made in small but increasing quantities,
Glass and Silicate Works. Lhe principal manufacturers who have givem
evidence before us in support of the claim
for protecing the blownware industry are the Bengal Glass Works,
the Caleutta Glass and Silicate Works, the Upper India Glass
Works, Ambala, the Allahabad Glass Works and the Ogale Glass
Works. The last mentioned works have also applied for the pro-
tection of pressed ware.. In all these works the varieties of artieles.
roduced are so numerous that it has been a matter of no little
ifficulty to determine the cost of manufacture per unit of each
class of glassware, Some of the factories, being under individual
proprietorship and therefore free from any obligation to publish
sudited statements of expenditure and receipts, maintain accouunts
in a form which makes the investigation of their costs for our
gurpose esceedingly difficult, if not impaossible. An additional
ificulty in the case of certain fagtoriés is that their location from
the point of view ¢f supply of raw wiaterials and power or acces-
sibility to the market is so unfavourable as to render their costs
totally unrepresentative. In other cases the output is too small and
the process of manufacture followed is uneconomical. In view of
these difficulties we propose to base our examination of the blown-
ware industry on the cosis of the Calcutta Glass and Silicate Works,.
which we regard in many respects as the most suitable for our pur-
pose, Their average output during the past five vears has been
constderably above 1,000 tons a vear, varving from 1,150 tons in
1930 to 1.725 tons in 1926. The glass is melted in the works in &
regenerative tank furnace instead of in crucibles. And in 1930,
the last year for which they have supplied us with statements of
expenditure, the output has been almost entirely confined to one
class of glassware, namely medicine phials varving in capacity from
1 oz. to 8 oz. The works belong to a public limited Hability com-
pany and publish audited statements of accounts. The location of
the works is i, Calentta which, while not se advantageous in some
respeets as certain parts of Upper India, possesses very considerable
advantages in other respects and is generally more favourable thaw

the location ‘ef factories in Western India.
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83. The Company hLave furnished us with statements of their-
expenditure at the works during the past five years. The last year
Works sxpenditure In 10T Which figures have been supplied is-
930, -

1 1930. Thess are shown helow:—
Tiere XXXIV.
Total expenditure
- in 1930.
Rs, a. p

Raw materials— :
_ {a) Band - . . R . . . 8850 0 ¢

{b) Boda ash . , . . . . 28,380 0 ¢
{c) Lime , . - . . L. 3616 D ©
(Y- Other materials includiog cullet . v 17,687 4 O
_ 53,443 4 0
Work labour . .. . . . 71,401 14 ©
Power and fusl . - . . . . . 38652 2 6
Supervision and offite establishment . « 22417 8 ¢
Ropairs . e . . . . 281811 8§
arPacking . . . . . . . 4281 8 ©
Solling expenses . . - . . . 7,427 9 9
Miscellaneous (stationery, rent, taxes, ete.,
and nterest on working capital) . . 28,084 12 7

Toman . 224,480 1 1p

The total output of melted glass during the year was 1,150 toms..
Since the loss by breakage in the worEs is approximately 20 per
cent,, the corresponding cutput of finished glass may be taken as-
920 toms. On this output the average expenditurs per tom of
finished glass is as follows:—

Tabie XXXV.

G i"’o; t&}n of
i nis eR&gim.
Raw pmaterisls—
{a) 8and . . . . . . . N . g2
¢b) Soda ash . . . . . . . . 2541
{¢) Lime . . - . . . . . . Jo8
(d) OtheMmaterials including eullet . . . . 1818~
Toraxr . B809
Works labour . . . . . . . . 761
Power and fuel . . . . . . . S884
Supervision and office sstablishment . . . . 2487
Repairs . . . . . . . . S08
Packing , R S Ty 3
Holling expenses . . . ' .= . - . 80T
Kiscellansous including interesy ., . . . - 2880

—
-

Torax. , .. 244087
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From an examination of the Company’s works expenditure
.é"uring the past five vears, we find that the average works cost per
unit of glass has remained more or less stationary during the
period in spite of a substantial reduction in output. This is very
largely the result of drasti¢ economies effected by the management
in view of the severe competition from imported glassware.

 oodeduction in works ex- 84, The output in terms of melted glass
penditure during the last during the period has been as follows:—

.5 years.
Tasre XXXVI,

- Tons.
1928 : . . . . . . . s LT3
1927 .. . . . e e e .o 1m0
9w T L .. L ... 1800
1929 . . . . . . . . N . 1,325
1930~ . . » . . . . . . . 1,150

In spite of a decline in the total output of 33 per cent. thers has
teen a substantial saving in severalp items of expenditure, The
reductions per ton of glass in 1930 as compared with 1926 are.
.shown below: —

Tasre XXXVII, -
: Gaim +
4 Loss —
i . Per cent,
Materials . . . . . . . . . o+ 4
Works labour . - . . - . . . - 8
Power and fuel . . . . . . . . N
Supervision and offies establishment . - . . Ni
Repairs . . . . w2 « . Nd
Packing . . - . , > . . . +40
Sslling expenses . . e e o . L 480
Miscellangons. . . . . .. . . —30

1t will be seen that the Compsany have substantially feduced their
.expenditure on packing and selling maiuly as the result of adopt-
dng more economical methods of packing and distribution. They
‘have avoided incurring apy increase in expenditure on supervi-
sion, repairs and power and fuel. The reduction under materials
is negligible and 13 to be explained mainly by changes in prices.
'The cost of works labour although higher then in 1926 was shgh%y
lower than in 1927. The principal increase, as is to be expected,
occurs under ° Miscellaneous * which includes standing charges
-that necessarily do not admit of reduction.

85. The works possess three tank furnaces in working condition.
There is also a fourth furnace which has however been left un-
: finished and cannot be operated at present.

Equipment and normal  The pgmbined eapacity of the three furnaces
-copacity of the worke. o jjated by the Company to be 12 tons of
anelted glass per day which assuming 330 working days in the
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year gives a maximum capacity. of approximately 4,000 tons. At
present the whole process of manufacturs is performed by means
of manual labour. The Company purchased & few ‘years.age and
still possess a bottle nraking macgine of the O’Neill type tnd
engaged the services of a few skilled workmen from America to-
operate it. But on account -of difficulties in connection with the
retention of these men in the employment of the Company and
also the lack of working finance, the machine was mever brought
into operation. So long as the manufacture of glass is based.
eutirely en manual labour, it is reasonable te take the capacity
of the works as being equivalent fo the capacity for production
of the tank furnaces provided a sufficient supply of skilled labour
is forthcoming and the labour can be accommodated in the works,
regard being had to the lay out of the furnaces., The output in.
1930 was less than a third of the total melting capacity. Taking
into consideration the difficulty of increasing the skilled labour to-
the extentnecessary for the full capacity of the tanks, we consider
that normally the total capacity of the works should be fixed at .
2,600 tons a year. In estimating the future costs which may be
attained by the works, we propose to take 2,600 tons as the maxi-
mum eutput which may reasonably be expected on the preseut
squipment and lsy out.

86, The wgrks cost per ton of finished glass in 1930 has beem
set out an detall in paragraph 83. The expenditure on materials
Cost off materials in this statement is based on the proper-

tions actually employed by the works in the
composition of their batch. We have been unable to obtain from

the representatives of the Company who gave evidence before us
the precise proportions of the various materials used by them, Nor
are we satisﬁeg that the propertions ordinarily employed in glass
works in India manufacturing blownware are the most suitable,.
having regard to economy in- working and to the guality of glass
. vroduced. We propose, therefore, to base. cur estimate on the

following proportions which we consider generally reasonable for
blownware— ‘

Tantg XXXVIII.

Peor ton of
melted glaea.
» Cwt.
Sand . 18
Soda . 5%
Lime (burat) . 23
Other materials—
lb.

Saltpetre - . . . - . 46

Manganese dioxide . . - - 8}'

Arsenious oxide . . . . . . 4

This statement represents the quastities of the various materials
that would be required per ton of glass if no cullet obtained in the
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works were used. As a matter of fact the total percentage of
breakage in the factory at present amounts to nearly 20 per cent.”
We consider that with more experience and better organisation
thie should be reduced to 10 per cent., which would still be in
-excess of the gfmal.PeréEnfage*"ig;Eumpem-( factories. This
bioken glass finds its way batk into the furnace and therefore sllow-
ance shoud be made in estimating costs for the saving in materials
which this represents. If no cpllet were Jused, the cost of materials
per ton of glass would be as followst:— T

Tasre XXXIX.

i Rs.
Band . . o - . . . . . 1429
Soda ash . . + . . . . . 4088
Lime “ - . < . . . . . 613
Other materisls— :
Saltpetre . . . . . . . .. 292
Manganese dioxide . . . e . . . 088

Arseniovs oxide . . . . . . . 076

ToTsn . 8524

1f it is assumed that the breakage will be 10 per.cent. the cost
per ton of melted glass should be raised by 10 per cent. in order
to get the cost per ton of finished glass. ~This increase may be
-set off against the corresponding reduction in cost on account of the.
use of greken glass. On this basis Rs. 65-24 may be taken as
the cos} of materials per ton of finished glass.}
87. With regard to the other items in works expenditure it is
necessary to comsider how far an increase in output fo 2,500 tons.
Cost above material. Wil Teduce costs. In the case of sheet glass
above " we assumed a redyetion of 20 per cent. under
‘works labour on &n increase corresponding to more than three times
‘the exisiing output. We assume here in view of a smaller proper-
tionate increase & reduction of 15 per cent., 1.2., from Rs. 7761
to Rs. 66-97. Under power and fuel we consider as in the case
of sheet glass that with reasonable economies in consumpiion and

* This refers to breakage which may be recovered as cullet and excludes
-the small proportion of wastage whichk cannot be recovered.

+ The costs shown in this Table are mot comparable with the costs of
materials as given in paragraph B83. The latter does not include the
-pxpenditurs on materials obtained in the form of cullet in the works. A
-considarable quanfity of broken glass wae also purchased by the works
from outside. The materials thus obtained, if bonght a3 such. would cost a
-grent deal more, In vespect of suppliss of broken glass, Calcutta is_ favour-
ably situnted but is not typical of the position of the Indian glass industry
a8 a whole. .

1 The question of cullet was not raised ip this form ip our discussion
.ol sheet glass. This is becauss the costs im that cnse were based on the
actual costs ad Bahjoi im which sllowance had been made for the use of
gullet. Here we are proceeding not on actusal costs but the costs based on a

-sample composition. h e :
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-with fuller and more continnous production, tank furnace operation
should not ultimately require more than 2 ¢ong of coal per ton of
finished ware. Allowing for wastage in iransit and the presence
df“unusable material and the recent increase in the freight on
coal, we may take a price of Rs. 9-4-0 per ton of coal which yields
a fuel cost of Rs. 1850. Under supervigion and establishment we
think a reduction of 20 per cent. should be possible, i.e., from
Rs. 2436 in 1930 to Rs. 1949, Under.repairs:ﬂpacking and eelling
expenses we do not think that the figures would admit of further
reduction. But we think a reduction of 30 per cent. under mis-
cellaneous should be essy to attain, i.e., from Rs. 2830 to Rs. 19-80.
With these reductions the costs above material will be as follows: —

Tasie XL.
Rs.
Works labour . . . . . . . . 6597
Power nnd fuel . . . . . . . . 1850
Supervision and office establishment . . . . 1549
Repsirs . . . . . . . . . 306"
Packing ] . .. .. . . . 486
Selling expanses . . . . . . . . &O7
Miscellanesus . . . . . . . . 1980
' 13865

The cost per ton of finiched glass in 1930 was based on a breakage
of 20 per cent. If breakage 1s reduced to 10 ]{;er cent. a correspond-
ing reduction should be made in the cost above materials except
packing which will bring it down to Rs. 124'56® The necessary
adjustment in the cost of materials has been already made. Hence
the total expenditure on full cutput will be—
’ Per fon of
finished glass.
Rs,

Cost of materials . . . . . . 8524

Cost above materinls . . . . . . ., 12456

18680 1

88. Throughout these calculations we are sssuming that while
the melting will be done in a regenerative tank furnace, the manu-
) e facture of finished ware will be carried on

. FE“‘ ;913“;8' Pprice of by hand. What adjustments should be made
snd-made glassware. if manual labour were replaced by auto-
matic machinery 1s & question which we reserve for later comsi-
deration. Meanwhile we shall attempt to determine what the
future fair selling price would be if manufacture were based entirely
. on manual labour. The block account of the Company af the 31st
of December 193G was Bs. 1,73,104-10-3. The total amount of
depreciation set aside was Ra. 2,14,498-10-0. The original bleck

® This figure is arrived at by taking B/9ths of Rs. 13055 less packing
-and thes adding the cost of packing to the resultant figare,




i ) CHAPTEE ITI,

was thus Hs. 3,87,608-43. The plant and buildings were mainly
erected during the war and a very considersble reduction therefore
should be made in the block valwe in arriving at the present re-
placement cost. The Company suggest a reduction of 50 per cent.
which we consider reasonable. e replacement cost is therefore
Ra. 1,93,801-10-1. This however includes the cost of the O’Neill
machine whick has never been warked .and also the cost of the
unfinished furnace. Deducting ths value of thess two items, the
neft replacement value may be estimated in round figures at

Rs. 1,60,000 distributed as follows :—
Ra

Buildings - e - 4 ... . 80000

Farnacee, kilus, ete. . . . . . . . 1,00,000

Tools, implements and other sccessories . . . 20,000
1,560,000

The total Frodactive capacity of the furnaces at present is 4,000
tons of melted glass. Since we have assumed a smaller maximum
capacity, some reduction should be made in the capital cost of
furnaces, say, to Rs. 75,000 representing the cost of two farnaces
with a combined capacity of 9 tons a day, which will reduce the
{otal replacement value fo Rs. 1,25,000. The land on which the
buildings are erected is leased land and its value is therefore
cmitted. The iotal depreciation on the block may be estimated

as follows: —

, Rs.
Buildings Rs. 30,000 @ 2§ per cent. . . 750
Furnaces Rs. 75,000 @ 20 per cent. . . . 15,000
Tools, implements and other accessories Rs. 20,000 @

10 per cent. ' . . . . . . 2,000
17,750

We have assumed a total output of 2,500 tons of melted glass
or taking breakage at 10 per cent. 2,250 tons of finished ware.
Depreciation per ton of Enished ware 1is therefore Rs. 7-89.
Interest on working eapital has already been included in the works
expenditure under the bead ° Miscellaneous’. The managing
ugents receive no commission but are allowed Rs. 750 a month
tor office establishment charges which are included in the works
expenditure and no further allowance therefore need be made
uuder this head. Profit at. 10 per cent, amounts to Rs. 12,500
er per ton of finished ware Rs. 5:55. The fair selling price is

thus:—

Per ton of
finished glasa.
. Rs.
Works ocosh, B S T, - -
Depreciation - . . . . . . 788
Profit . . . . . . . . . hh

20324
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89. We shall now proceed to estimate what the fair selling
price would be if hand labour were replaced by aufomatic
. . . machinery. We have assumed an output
Fﬁ!“ ”ué*‘g \price of of 2,250 tons of finished glassware if hand
nacline-Made glassware  lahour iz employed. There would be a cou-
siderable inerease in output if hand labour were replaced by
machinery because it does not appear to be possible fo accommodats
sufficient hand workers around the furnaces to work out their full
:apacity. Employing machines, a total production of 2,800 fons
of finished glassware would be & reasonable estimate. Tivo O’Neill
hottle making machines working three shifts a2 day would be
sufficient for this output. The total labour cost per year on this
#quipment and output may be roughly estimated as follows:—

“Tasre XLI.
. Ra.
- 3 skilled operators at Rs. 750 a month , . . 27,000
-8 ‘Helpers -at.Rs. 50 a month . . . . . 34800
€ Attendants for compressors, ete., at Re. 50 3 month 8,600
8 Men on furnaces af Rs. 50 a month . . . 4,800
Extra laboar ., - . . . . . . 3,000

42,000

Taking the total output at 2,800 tons of finished ware, the labour
cost works out at Rs. 15 per ton, which is sbout one-fourth of
the labour cost on band manufacture.* Although a smaller pro-
gortion of labour cost on machine production as compared with

and production of bottles is in fact atfained in other countries,
we consider the greportion we have taken to be a reasonably safe
figure under Indian conditions. As regards the cost of power
and fuel, we think that the same cost az in hand labour should
be taken. The increase in output will mean a considerable reduc-
tion in the fuel cost per unit of output which however should be
set off against the increased cost of power on machine production.
There will also be some reduction as the result of increased pro-
duction under ‘ Supervision’ and more perticularly under *fl:s—
cellaheous’. This again should be set off against the higher cost
of repairs in machine production. The total works expenditure
on machine production per ton of finished ware will then be—

‘ Rs.
On hand production . . . . . . . 18980
Less reduction in labourt . . . . . 4864
14818
* Works labour per ton of ﬁniM ware (hand labour)—
At 20 per cent. breakage . . e .+ . . 8597
At 10 per cent. breakage {at 8/9ths) . . . . 5864

4+ Rs. 5864 less Rs. 1500=Rs. 43-64.
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‘We consider that at current prices an O'Neill machine with, feeder,
conveyor, compressor and motor delivered and erected will cost
approximately Rs. 40,000 at Calcutta. The capital expenditure
en two machines will be Rs. 80,000. In addition, provision must
be made for tools, feeder replacements and for meulds. Feeder
parts wear rapidly and moulds tend to become obsclete. Under
this heading we suggest a figure of Rs. 30,000 with a depreciation
of 20 per cent. 'ﬁe therefore fix the addition to the capital ex-
penditure on account of machines at Rs..1,10,000 and includin
Rs, 15,000 for additienal building at Rs. 1,25,000. The totals
amoun{ of depreciation on these figures will be—

Tasrez XLIT.
Rs.
Buildinga—Rs, 30,000 plus Rs. 15,000 at 2§ per cent. 1,125
Furnaces—Hs, 75000 @ 20 per cemt. . . . 15000
Machinery—Rs. 80,000 @ 10 per cent. and Rs. 30,000
@ 20 per cemt. . . . . . .. 14,000
ey
30,125
Hand Laboar. Machine.
Ra. Rs.
Total block . . . . .. 1,25,006 2,380,000
Depreciation . . . . 17,760 30,125

Taking output on machine production at 2,800 tons of finished
ware, depreciation per ton is Rs. 10°76.* DProfit at 10 per cent. on
the whole block is Rs. 23,000 which per ton of finished glass
amounts to Rs. 8:21. The fair selling price therefore is—

Per ton of
finished ginss.
Bs.
Works cost . . . . . . . . 14818
Depreciation . . . . . . . 1078
Profit . . a . - . - . . 821

ToravL . 18318

90. It is now necessary to examine how far in accordance with
the figures we have estimated the Indian industry will be able
Conditions of the Fiscal 10 dispense with protection. The future
Commission sstisfied if Iair selling price per ton on full cutput if
manufactore i3 based on  hand labour is employed is Rs. 203-24.
machinery. The Calcutta Glass and Silicate Works
have confined their production in recent years mainly to dispensing
phials of smaller sizes ranging from 1 oz. to 8 oz. in capacity. In
the year 1930,-on the costs of which our examination is based,

* Dopreciation on sheet glass per 100 sq. ft. estimated by us on fall
output is Rs. *57. Taking sbout 18 casss to s ton this works out to
Ra. 1028 per ton of glasa. .
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the production consisted almost entirely of these small size phials.
The average weight of the phials manufactured in 1930 was, 1
{on per 40 gross, The future fair selling price based or hand
labour is therefore Rs. 508 per gross of phials. If machinery is
.employed we have estimated a fair price of Rs. 165-13 a ton wlzieh
‘per gross of phials amounts to Rs. 4-13. The Company have
supplied us with the wholesale market prices of Japanese phisals
-eurrent in Caleutts in October 1931. They were as follows:—

Tapre XTLITIL. _

Per gross.

Rs. a. P,
1 oz, dispensing phials .83 60
2 ., » . 312 0
3, s -4 80
4 o e 1
6 ., . e s . 68 00
8 23 ” * 780¢0

The 4 oz. phial play be taken as typical of the whole class. The
price of this size was Re. b per gross, which almost exactly corre-
sponds to the srithmetical average of the prices of the various
sizes 88 given in the statement, Taking deslers’ commission at
4 asnopas per gross and the duty at 20 per cent. we get a price
without Su of Rs. 3:96. It will be seen that at this price
riachine made phials will eventuslly be able to compete without

rotection. As we point out later, the price realised by the
ndian manufacturer is often considerably less then the import
price. To the extent that this difference is due to inferior ity,
the employment of up-to-date mechanical methods of ;aro%netion
will go a long way towards removing it. Hand made phials, even
at & cost corresponding fo full output, will still require & duty
of nearly 30 per cent. &ctuaﬂg the protection required will be
bigher than this because with hand production the difference in
quality and finish between Indian and imported giassware will be
more difficult to remove, It appears, therefore, that the ability of
the indusiry to dispense with protection will depend on the extent
to which hand labour is replaced by automatic machinery. Unless
costs are reduced on a much larger scale than we are able to foresee,
the future of the hand industry in face of foreign competition.
muet remain precarious.

91. In estimating the measure of protection required, we musi
xecessarily assume tgat during the pericd of protection the industry
would make every effort to extend produc-
tion by machinery. The scheme of protec-
tion should, therefore, be so framed that the full benefit of pro-
tection will not be realised unless machinery is employed, and
that uneconomical metheds of production are discontinued. We
propose therefore to base our recommendations on the assumption
that at the end of the period of protection manuifactute will be
carried on entirelv by mesns of automatic machines for which we
beve made full allowance in our estimated cosis,™and that full

Mensure of protection.
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output wil] be attained. At the beginning of the period we shall
assume a works cost corresponding to the actual cost incurred in
1930 and calculate depreciation and profit on the full output
which may be attained on hand labour so as to encourage s rapid
extension of production. On this basis the initial fair selling
price will be:—

; Per ton of
finighed glasa.

Works cost . . . . .. . . 24400
Depreciation . . . . . .
Profit . - . . . . . . . BbB

ToraL . 25744

Ai the end of the period the fair selling price would correspond
to that estimated on full output based on machine production,
namely, Rs. 165-13. The average of these two prices—Rs. 21129
—may be taken as the basis of the scheme of protection. At 40
gross of phials to a ton, this corresponds to Rs. 528 a gross. We
bave seen that the price of Japanese phials of this class without
duty is Bs. 3:96. Since the principal competitor in ihis line of
glassware is Japan, we shall ge justified in basing our preposals
on the price of Japanese ware. We have, however, received a
reat deal of evidence during this enquiry that the prices realised
%3 Indian menufacturers are considerably below the prices of
corresponding classes of imported glassware. This is partly to be
accounted for by the general prejudice against Indian goods based
on their assumed inferiority. But it is dpsrtly due also to the
almost universal practice among Indian dealers, apart from any
consideration of quality, of offering lower prices for Indian made
articles on the ground that they do not bear sea freight and other
incidental charges borne by imported articles. We find from an
examination ofgethe prices realised by Indian manufacturers of
phials that they are generally lower than import prices by about a
rupee per gross. With the introduction of more efficient snd up-
to-date methods of production and with better organisation among
manufacturers, such as has been undertaken, for example, by the
Ogale Glass Works, we have no doubt that a great deal of the
existing prejudice against Indian glassware is bound to disappear,
although some of it may still persist. If we assume that the
present difference of a rupee per gross will be reduced eventually
to a quarter of it, & figure of about 10 annas per gross will represent
the average difference between Indian and impori prices éuru;g
the period of protection, It is necessary that allowance shou
be made for this difference in fixing the measure of gmtectmn%
.Otherwise the mssistance granted to the industry will fall -sh({)rt t: .
what it requires. Where the price realized by the Indian industry
is lower thay the import price, it is the former on which pr?;afctx‘ct;
should be based, uzgess the difference is due entirely to i ;ré(:
quality and {nefficient methods of production. In the casgéo bl&
glasg” industry it is clear from the evidence that a considerable
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part of the difference is due to circumstances for which the industry
"is not respomsible, such as the influence of importing intereste
and the gemeral prejudice against Indian made goods. Although
at present there is a difference of nearly a rupee between the
import price of phials and the price realised by the Indian manu-
fucturer, we propose to take into account only 10 annas id deter-
mining the measure of protection. The balance represents the
extent to which on the average we think that the prejudice
resulting from inefficient methods and inferior qualily should
disappear during the period of protection.* Deducting this we
get an average realised price of Ks. 3-34 per gross against & c.i.f.
yrice of Ra. 396. On this basis the measure of protection required
or phials i8:—

Rs.

Average foir gelling price . . . . .° . 528
Average realised price . e s . - . &3
- ) Difference . 194

This eorresponds to 49-0 per cent. of the ¢.i.f, price. We consider
that the measure of assistance required should be fixed at 50 per
cent. of the import price. Since the process of manufacture of
larger bottles is identical with that of phials, it is unnecessary to
examine their costs separately. We propose that the same rate
of protection should apply to bottles of all classes as well as phials.
92. The other principal class of blownware which is manu-
factured in India is lampware. We have however been unable
_ to ascertain with any approach to accuracy

lcf;“ of manufactaring  {he gost of manufacture in Indian factories.
glebss and  chimneys . . Y
figher than bottles. The production of globes and ehimneys is
carried on in conjumction with several other

classes of blownware and in some cases with pressed ware. The
accounts maintained in the factories are such that it is impossible to
distinguish the expenditure on each class of glassware made. We
have, however, received sufficient evidence in the course of the
enquiry to justify the peneral conclusion that globes and chimueys
should be afforded the same assisfance as bottles and phials. I%
is more expensive to manufacture globes and chimneys than
Lottles. The most important difference consists in the much higher
percentage of breakage in the factory in the case of globes and
chimneys. The quantity of glass which is wasted in cracking off
the ends in the mould constitutes a heavy item of expenditure in
the manufacture of chimneys as compared with bottles and phials.
Although in future the difference in wastage may be eonsiderably
less than. at present, it varies now from 35 to 50 per cent. More-
over, chimneys are meore liable to be broken in the process of
handling by workmen in the factory, especially where the works
are not well orgnnissd and the workmen are inexperienced. There
is again a higher proportion of breakage in the case of chimneys

* The allowance for prejudice is much larger -&:m in the case of sheet
glnes, This is becauss the sheet girss factory is better equipped while the
quality of imnorted sheet is generally the lowest.
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in railway transit, and where efforts are made to reduce this there
is a corresponding increase in the cost of packing., Additional
labour cost is also incurred in eutting and grinding chimneys which
is not necessary in the case of bottles. On the other hand, neck
making is a process special to bottles and adds to the labour cost.
But this is generally more thar counterbalanced by the additional
cost_involved in cutting and grinding chimneys. There is also &
further factor which makes chimneys more expensive to manu-
facture. Bottles may now be made almost entirely by automatic
machinery which, as we bave seen, reduces the cost of production
very comsiderably. But globes and chimneys are still made by
hand and even in America where the use ofyiutcmatic and semi-
" automatic machinery is most extensive about half the production
1 5till based entirely on manual labour. A large digerence in
the cost of producing the two kinds of articles per weight of glass
is therefore to be expected. It is true that the freight on chimneys
ie somewhat higher since weight for weight they represent greater
bulk and the packing is heavier and therefore to this extent import
prices tend to be higher. On -the other hand, Indian factories
situated inland have for the same reason to bear heavier railway
freight to the ports where the largest markets are to be found.

93. It is impossible on the data in our possession to attempt an
estimate of the relative costs of manufacturing chimneys and
Measure of wrotection Pottles.. But i{z appears to us probable that
for bottles gppiic;bla to the difference in the costs is roughly pro-
other kinds of blown- portionate to the difference in the market
wars and pressed ware. prices of the two classes of articles where
they represent the same weight of glass. The price of globes and
chimneys is generally higher, corresponding to the higher cost of
manufacture. We therefore recommend that the measure of
assistance whick we have proposed for phials and bottles should be
applied to globes and chimneys and to every other kind of blown
glassware, calculated in each case ad valorem. On the same line
of reasoning we propose that the assistance should be extended also
to pressed glassware of all kinds. There is, we think, good reason
for suggesting that the manufacture of blownware and of pressed
ware, although they represent numerous varieties of articles, should
be regarded essentially as a -single branch of the glass industry in
India. The question of coal consumption which is vital to the
industry depends on the provision of up to date furnaces of eco-
nomical capacity and on the possibility of keeping the furnaces
fully and continuously at work. It is therefore essential that the
output of the factory should be sufficiently large to admit of the
full use of such furnaces. Since the cost of glassware depends to
a large extent on the cost of melting, any falling off in the output
*f one class of goods is bound to react on the cost of every other
class manufactured in the works. The relatively limited demand
for glassware in India and the long distances which divide the
principal markets render specialised production difficult. As far
as hand made articles are concerned, whether made by blowing or
pressing, there is little advantage in factories attempting to

- -
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gpecialise in particular lines of production. On the other hand, if
different lines of production are concentrated in the same faciory,
the resulting economy in the cost of melting will bring down the
general level of costs. In the present circumstances it would be
an advantage for Indian factories to arrange their production in
such & manner that small orders for different kinds of glassware
could be supplied without the main line of production being inter-
rupted. It follows, therefore, that if protection is eons:égre@
desirable for any particular kind of blown or pressed ware, it is
necessary to extend it to the whole industry as otherwise protection
will prove ineffective.

94. The assistance we have proposed should be givem in the
form of an ad valorem duty. Specific duties are generally a more
effective form of protection than ad wvalorem
- duties., But since the articles comprised i
this group represent many varieties having different values, a
uniform specific duty will be clearly imapplicable. We recom-
mend, therefore, that on all kinds of blown and pressed glassware
an ad valorem duty of 50 per cent. should be levied.

" 95. We have received & large number of representations from
“importers of excise and aerated water bottles objecting to the grant
Repiessatati . (‘i‘fh protec’&ioil to t}l}m nizm;factur; of boitﬂ;ls.
eprasentations  irom ey complain that bottles made in Indie
users of bottles. " arm insatigfactory in respect of durability,
appearance and uniformity of capacity and therefore are un-
suitable for use in the liquor and aerated water trades. In some of
the representations received by us it was stated by importers that
excise depsrtments iz I[ndia objected to the use of Indian made
bottles on the ground that the capacity of the bottles was not
sufficiently uniform. We, therefore, addressed the Excise Com-
missiouers in the various provinces on the subject and the following
are extracts from some of the replies received : —

Bombay.—*‘ So far as the Bombay Excise Department is
concerned there is no restriction ou the use of bottles of
Japanese or Indian manufacture on the ground of their
capacity, For excise purposes it is immaterial whether
Indian or imported bottles are used.”

Central Provinces,—** Uniformity of capacity is generally
irrelevant for the bulk of bottling is in respect of
country spirit which is sold bottled only in quantities
of 3 drams or 6 drama (10 and 20 ounces respectively)
so-that the bottles are never filled, and nominally 11 oz
22 ounce bottles, even if not uniform, would leave a
‘sufficient margin. In practice, the bottling contractors
obtain their bottles locally or from Bombay and these-
are generally used whisky or beer bottles, mostly of

8pecific duties snsuitable.

Eurcpean menufacture, but Indian made bottles are alse

extensively used.’”

Bengal.—** So far as Bengal is concerned, the representations:
from importers of glass bottles that bottles of Japanese

/
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or Indian mauufacture are usually condemned by the
Excise Commissioner is incorrect and no. bottles,
whether Japanese or Indian or of other countries have
been condemned by this Department in Bengal.”
These replies epparently represent the practice obtaining in most
-of the provinces in India.

96. We have however received a letter from the Government of
the Punjab which suggests that the practice in that province is
e . different, With effect from April 1et, 1931,
the %‘;}fwﬁ oifrt?!l:; a system has been introduced in the Pun-
Punjab. jab by which all Indian made foreign
] spirit and country spirit distilled in ‘b%e
PanJa}} and sold for consumption in the province sze to be bottled
only in bottles bearing the words * Punjab Excise ”’, figures
showing the contents of the hottle, the name or mark of the manu-
facturer of the botile, and a line on the neck up to which the bottle
has to be filled in order to contain the proper quantity. It is stated
that *‘ these bottles are machine made in Europe, and although the
contents of each bottle cannot be guaranteed by the manufacturers
to be absolutely accurate in each case, the process of manufacture
is so efficient that on the average these bottles contain almost.
exacitly the quantity of spirit which*they purpert to contain .
The Government further observe that * in India there is no factory
capable of producing bottles with sufficient accuracy to meet the
requirements of the Punjab Excise Department ™. It would
appear ihat the innovation in the Iunjab was adopted from the
practice in force in the United Provinces with the addition of the
requirement that a line should be moulded on the neck of the
bottle. The Punjab Government have propesed, in view of these
circumstances that bottles required for excise purposes should be
exempted from any protective tarifi which may be imposed until
such time as accurate standardised bottles manufactured in India
are on the market. Although the practice in the United Provinces|
is apparently the same as in the Punjab, we have received no
communication from the United Provinces Government on the sub-
ject except an endorsement by the Excise Commissioner of the
Province on & representation from Messrs. Carew & Co., distillers,
to the effect that any increase in the price of liquor to the consum-+
ers is likely to lead to illicit distillation and loss of Government;

revenue.” :
97. The representations referred to in the preceding paragraphs
reise two questions regarding the grant of protection to the manu-
facture of botiles. The first 15 whether the
Objections to protection contention that there i3 no Indian factory
for bottles not valid. capable of producing bottles required for ex-

cise purposes is correct, and the second whether the duty proposed

% Since writing the above, we have been informed that the Government

* of the United Provinces * are not in favonr of the sxclusion of liguor bottles

" from any recommendation affecting protection of bettlemaking (glass)

industry in India, which the Indian Tarif Board may have under consider-
ation '’
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by us will increase the price of liquor to such an extent as to lead
to illicit distillation. With regard to the first guestion, it may
be pointed out that the possibility of manufacturing bottles with
sufficient 2ccuracy in respect of capacity depends partly on the use
of automatic machinery and partly on the provision of experienced
and skilled supervision in the works. There are in India at present
factories such as the Allahabad Glass Works, Naini, which possess
bottle making machines of reasonable capacity and efficiency. If
sufficient assistance is granted to the indusiry to make increased
production possible and for engaging adequate staff for supervision,
we think'it reasonable to assume that bottles suitable for excise
purposes can be manufactured in India. We have carefully consi-
dered .the proposal made by the Punjab Government to exempt
this class of bottles from the protective duty. We are, however,}
unable to accept it on the ground that such exemption will deprive
the Indian industry of any incentive fo manuiacture high clas
- bottles and will definitely confine it to the production of inferic
classes of bottles, We think that if the glass industry as a whole
is considered deserving of protection, it 1s unfair to the industry
and inconsistent with the objects of protection to confine it to th
manufacture of inferior goods. So far as the difficulty in making
superior glassware is due to the lack of adequate equipment an
staff, protection will help to remove it. The position would be
different if it were true, as some importers have suggested, that the
‘raw materials available in India*are unsuitable for the preduction
of superior kinds of glassware. We have discussed the question
of raw materials in detail in Chapter IT and we do not consider
‘that the defects of Indian materials are such as may not be removed
by suitable treatment. As regards the effect of an increased duty
on prices, it is only necessary to point out that at the current price
of Rs. 13-2-9 per gross of pint bottles in India an increase in the
duty from 25 to 50 per cent. will raise the price by little more
than a quarter of an annan per bottle. The effect of this on the
price of liquor will be. negligible. The case for exempting
aerated water bottles was argued before us by Mr. Meyer Nissim of
Bombay who gave evidence on behalf of importers. The consider-
ations which we have urged in the case of excise bottles apply
equally to aerated water bottless Mr. Nissim in explaining his
point of view befors the Board made it elear that if suitable mate-
‘rials could be found in India, he personally would not object to
the grant of protection, Wa propose that the rate of duty which
we have recommended should apply to sll classes of bottles includ-
ing soda water bottles. : ‘

98, We have slso received representations froma two Dair
Companies and from Messrs. C. & E. Morton (India),” Limited,
: manufacturers of confectionery, objecting
Ropresentations  from ¢ the grant of protection to the menufac-
other msers of hottles. 4,0 of bottles. The former base their
objection on the ground that natural advantages are lacking in
India for the -establishment of the glass industry. We have
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-examined the question of natural advantages in detail in another
-chapter and we are satisfied that the opposition to the claim fcrg
_protection on this ground is not well founded. Messrs. Morton,

Liinited, complain that the manufacture of confectionery in India

.has been already burdened by the protective duty on sugar and

that an increased duty on g{asa bottles will therefore seriousty

handicap the industry. In view of the fact that there is at present

-a duty of 50 per cent. on imported confectionery and that the im-

port price of confectionery is relatively high, we do not think that

-the duty which we have proposed on bottles can be regarded by

Indian manufacturers of confectionery as an unfair burden. It

‘may also be pointed out that the Managing Apents of Messra. Mor-

tos, Limited, are Messrs. Begg Sutheriand and Company, who re-

present meny of the largest manufacturers of sugar in India and

were among the principal applicants for the grant of protection to

-the sugar industry.

(38) Bangles, Beads and Falie Pearls.

99. The manufacture of bangles is at present carried on princi-
pally at Firozabad in the United Provinces. Recently bangle
factories have been started in other parts of
S‘??‘E’int'mﬁg costs  the couniry of which one of the most im-
oD e, Y bangle mantc  portant is the factory in Caleutta belonging
to Mr. P, M. N. Mehta, We have been
supplied with full particulars regarding the method of manufac-
-ture and cost of production of bangles at Firozabad by the Glass
and Bangles Industrial Association who represent most of the local
-manufacturers. Mr. Mehta’s factory has keen ir existence for little
more than s year, and he has therefore been unable to send us a
full statement of his actual costs for the period. He has however
submitted a detailed estimate of his average weekly expenditure and
output based on the year's working. There are considerable
discrepancies between his estimate and the statement of costs supplied
by manufacturers at Firozabad. These pertly reflect variations in
:methods of production and in local prices of raw materials and coal,
but sre mainly due to differences in the quality and class of bangles
-made, the methods of packing and the proportions in which bangles
of various colours are manufactured. By comparing the two
statements and making the necessary adjustments, it is possible to
‘make a fairly close approximation to the normal cost of manu-
facturing bangles in India.
100. The bangles made by the Indian industry sre of various
.classes, of which the most important are (1) Reshmi or Silky bangles,
which are plain bangles made in different
Classes of bangles ¢glours ang possessing = bright, lustrous
‘manafactured. appearance, (2} Fancy bangles, which are
also made in different colours and are decorated with widely vary-
ing artistic designs, (3) Rough bangles, which are heavy bangles of
-crude pattern lacking in finish and appearance and mede by a
primitive and uneconomical process, Of these the classes which

B o 1
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% L) ’
come into competition with imported bangles are reshmi and fancy
bangles. The finer kinds of fancy bangles are generally imported
from Czechoslovakia and command prices which vary enormously
according to the kind of materials used, the decorative designs
wrought on them and their size and weight. The bulk of
tiie Indian production consists of reshmi bangles and in this the
competition is principally with bangles imported from Japan. In
estimating the costs of the Indian industry we propose fo base our
examination on the cost of producing reshmi bangles, partly because
they represent the bulk of the Indian output and partly also for the
reason that they form a more homegenous product of which it is
possible to make a more accurale estimate of standard costs. On the
other hand variulions in the cost of manufacturing fancy bangles
occur within such wide limifs according to their design and quality
that it would be completsly misleading to estimate an average cost.

101. The Glass and Bangles Indusirial Association, Firozabad,
have supplied us with a statement of costs incurred by a represent-
_ ative factory in 1930 on an output of 7,500
Future output of iypl- mannds or approximately 275 tons of finished
enl Factory. . .
reshmi bangles corresponding on a rough
estimate 1o 350 tons of melted glass. In the case of sheet glass or
blownware this output would generally be considered oo small.
The difference between bangles and those other kinds of glassware
is that in the case of the latter the glass is melted most economically
in a tank furnace which redures conl consumption and increases the
output. In the case of bangles however the necessity of making
them in 2 wide assortment of colours makes a tank furnace un-
suitable, The melting of different batches for the production of
different colours makes it necessary to employ a pot furnace in which
each batch can be melted in a separate erucible. The factory at
Firozabad for which costs have been given has a seven pot furnace,
each pot having a capacity of 7 maunds. Making & reasonable
allowance for breakage of pots and for the delay in refilling a pot
after emptying and taking the average life of a pot as six weeks,
s furnace of this capacity shonld produce from 10,000 to 12,000
maunds of melted glass in & year or approximately 370 to 440 tons.
The factory iu question produced in 1930 bangles corresponding to
350 tons of melted glass. But of this, 7h tons were block glass
purchased from other factories so that the ouiput of glass melted
from raw materials in the factory was only 275 tons during the year.
Although in view of the employment of pot furnaces in bangle fac-
tories a smaller output may be taken as a reasopable basis for an
examination of costs than we have assumed in the case of other
kinds of glassware, vet we think that the actual output attained by
the factory might have been somewhat larger. In estimating the
eost which the industry may be reasonably expected to attain, we
propose to {nke an output of 400 tons of melted glass per annum.
The proportion of breakage in the factory is now approximately 25
per cent. in the ease of reshmi bangles. With better crganisation
and more careful bandling, this may be reduced to 15 per cent.

GLASS / B
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On this proportion of breakage 400 tons of melted glass would
correspond to 340 tons of hang?es.

102. The largest item of espenditure in the manufacture of
reshmi bangles is the cost of materials. The total cost of materials
. . excluding crucibles, refractories and fuel as
mﬂ;f&';“m in costs of given in the Firozabad statement is s 31,000
. for an output of 350 tons of melted glass, in-
cluding the materials used in making the block glass purchased
during the year. On the estimate of weekly expenditure submitted
by Mr. Mehta, the corresponding cost of materials for the same
output works out at over a lakh and half of rupees. Some part of
the difference is due to the different rates at which sand, soda and
lime were purchased. But the largest difference is in the propor-
tion of colouring materials used especially selenium and cadmium -
sulphide. These are expensive materials and are used chiefly in
the manufacture of red bangles. The guantities are determined
not merely by the degree of brilliancy and depth of colear to which
the bangles are made but also by the proportion of red bangles to
the total output. The representatives of the Glass and Bangles
Industrial Assiciation admitted in their evidence that their bangles
are inferior iv appearance to imported bangles, while Mr. Mehta
is endeavouring to manufacture bangles equal in gmality and
appearance {o imported bangles for which be requires larger quan-
tities of selenium and cadmium sulphide. 'We have also received
some evidence that in certain markets such as Madras and the larger
cities generally there is a greater demand for red bangles than in
other markets. A manugcturer preducing bangles for these
markets would therefore have to use bigger quantities of selenium
and eadmium sulphide. In view of these variations in practice, we
propose to frame our estimate of the cost of materials on what we
regard as a suitable composition for bangles of each colour and
then to average the costs according te the proportions in which
bangles of various colours are generally sold in the country.

103. The three colours which may be regarded as typiecal are
Red, Yellow or Amber and Green. For bangles of good quality,
comparable with imported reshmi bangles,

Costa of compositions the following compositions stated in quan-

for different colours. tities per ton of glass may be considered
suitable : — :
Tasz XLIV.
Red (1),
: b, Rs.
- Band . . . . . 1,764 14-08
Soda ash . . . . . . 5RZ 3871
Slaked lime . . . . . 247 &00
Seleninm . . . . . } 265 20588
Cadmium sulphide . . . . 175 4812
Arsenious oxide . s . . 175 328

31557




THE CASE POR PROTECTION AND PROPOSALS FOR ASSISTANCE. B7

Red ().
; Ik, Kas.
Sand T X 1324
Soda ash . . . . . 604 £4-17
Borax {crysty . . - . . 133 13-06
Zine oxide e e e e 118 2097
Slaked lime . . . . 83 200
. Balenium . . . - 25 193-75
Cadmium sulphide . . 25 88-75
Arsenious oxide e 25 4'69
860-63
Amber.
) k. Rs.
Sand . . . . . . 1,764 408
Soda ash . . . . . . 682 3871
Slaked lime . . . . . 247 800
Sulpbur . . . . . . 265 142
Arsenious oxide . . . . 178 828
6349
Green,
b, e,
Sand . . . R . . 1,764 14-08
Sods ash . . . . . 682 87
Slaked lime . . . . . 247 400
Potossinm chromate . . . g 800
Copper oxide . . . . ] 4-50
Arsenious oxide . . . . 176 328
75-57

.

At current prices the costs work out as follows: —

Per ton of glass,
‘ Ras.
Red (1) . . . . . . 3166
Red (2} - .. . . . 3605
Rs.

Average Red s . . N v 3380
Amber . . . . . . . 836
Green - . . . . . 756

On the evidence we have received we find that the proportious
n which these colours are generally sold in the country may be
aken approximately as 50: 30: 20. On these figures the weighted
wvernge cost of materials per ton of melted glass works ocut at
fa. 203°20. We have assumed that in future the breakage in the
vorks will not exceed 15 per cent. This then will represent the
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proportion of cullet which will be available for use. The cost per
ton of glasd may therefore be reduced in this proportion which will
bring it dewn to Rs. 172:70.

104. In order to get the complete cost of materials in a pot fur-
nace it is necessary io add the cost of crucibles. At Firozabad the
Cost of erucibles. total expenditure in 1930 amounted to
Rs. 600 to which must be added about
Rs, 150 as the cost of crucibles on the block glass purchased. This
gives a cost of Rs. 214 per ton of melied glass. On Mr. Mehta’s
estimates it amounts to Rs. 592 per ton of glass. The main differ-
ences are:—(1} Mr. Mehta uses imported crucibles which cost
Rs. 45 each, while at Firozabad the crucibles are made locally and
they cost generally Rs. 20 to Rs. 25 each, and (2) Mr. Mehta esti-
mates the average life of & crucible as 1 month whereas at
Firozabad they claim two months and in some cases more. We
think the cost should be estimated on the assumption that erucibles
are locally made and that they have an average life of one and &
half months, On these assumptlions we arrive at a cost of Rs, 824
per ton of melted glass.

105. The cost of works labour at Firozabad on the whole
produetion in 1930 was Rs. 25,000, to which must be added about
Rs. 500 as the cost of labour on the block glass
purchased. This is eguivalent to Rs, 7285
per ton of melted glass. Mr. Mehta's estimate of expenditure on
labour for 60,000 dozen pairs which represents his output for 6 days
is Rs, 1,406-4-0. He calculates that the quantity of glass required
for a dozen pairs is 4 oz. On this ratio, the ecost of labour per ton
of glass is Re. 210. The rates of wages in Calcutta, as we have
pointed out in the section on sheet glass, are at least double those
prevailing in upcountry towns in the United Provinces. - Apart
from this, two Japanese operators are employed by Mr. Mehta at
s monthly salary of Rs. 300 per mensem exclusive of board and
lodging which on the present output amounts approximately to
Rs. 35 per ton of glass, There are no imported labourers at
Firozabad where all the skilled work is done by hereditary classes
of bangle makers. The existence of these hereditary skilled work-
era is one of the principal advantages which Firozabad possesses as
a bangle making centre. Considering the fact that the bulk of
the Indiso production is centred at Firozabad and that it possesses
a large supply of relatively skilled lubour, we propose to base our
estimate on the Firozmbad costs. Since the labour is remunerated
almost entirely by piecework, it is doubtful if an increase in output
will reduce the cost per unit of glass. On the other hand, we found
during our visit to Firozabad that conditions of labour are far from
satisfactory and we think that if protection is granted to the hangle
industry, efforts should bhe made hy the Glass and Bangles Indus-
trinl Association to improve themn in respect of rates of wages and
the provision made for suituble conditions of work in the factories
snd for the comfort and welfars of workmen. The attention of the

Cost of works lubour. .
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Association whose representatives appeared to be alive to this fact
should be directed immediately ic this aspect of the industry.
Taking this into consideration we propose to fix the future cost of
labour at Rs. 100 per ton of glass.

106, The total cost of power and fuel at Firozabad on an output
of 3560 tons of melted glass is given as Rs. 10,080. Taking the price
of coal at Rs. 12 a ton delivered at works or
Rs. 13-8 including wastage and other losses,

the average consumption of cosl in the whole process of manufacture
calculated per ton of melied glass is 2'11 tons. "As has been pointed
out, 70 tons out of the 350 tons used in the factory were bought in
the form of block glass. The fuel consumed in criginally meltin
this glass should strictly speaking be regarded as part of the coﬁ,
consumption during the year. Taking this at a minimum of 1 ton
of coal per ton of melted glass, wa get an average consumption over
the whol:]'e output of 2-32 tons of coul. Mr, Mehta gives a consump-
tion of 21 tons of coal per 5,400 1b. of melted glass and in addition
an expenditure of Rs. 30 for gas and electricity on the same quantity
of glass. Taking coal at Rs. 9-4 a ton, the expenditure on gas and
electricity represents a coal consumption of 324 tons of coal giving
s total of 574 tons for 5,400 Ib. of glass or 2:38 tonx of coal per ton
of glass which corresponds closely to the average figure at Firozabad.
The Firozabad figure however includes the coal expended on the
block glass purchased. Excluding this, we get 21 tons of coal which
may be regarded as probably the best figure attainable on a pot
furnace. The relatively small cousumption of coal at Firozabad
which this figure indicates is partly due to the high proportion of
soda ash used in the composition of the batch. Glass containing a
high proportion of soda is more quickly melted and therefore con-
sumes less coal. Bui the quality of the glass suffers thereby; it is
mechanically weaker and less durable. "In the compositions which
we have adopted, we have allowed a smaller proportion of soda ash
than is customary at Firozabad. The proportion nsually adopted at
Firozabad is nearly 50 per cent. of the weight of sand, whereas it
will be noticed that we have proposed about one-third. Conse-
quently, it is necessary to provide for a larger fuel consumption.
We propose, therefore, to fix the consumption of coul at 8 tons per
ton of glass. Making allowance fur wastage, ete., in transit and

.for the recent incrense in railway freight, we estimate the cost at
Ra. 44 per ton of melted gluns. It appears to be the general practice
at Firozabad te sell the cinders from the furnace for which thers is
sufficient loeal demand: A deduction of Rs. 3 per ton of glass may
be made on this aceount, leaving a nett cost of Rs, 41.

Cost of power and fuel

107, Expeuses of supervision and office establishment at Firoza-
bad amount to Hs. 657 per ton of glass. Mr. Mehta’s estimate is
Rs. 33 which is far too high and cannot be
aceepted.  With some incrense in output the
supervision charges at Firozabad should eome
down te Rs. 8. The cost of repairs and maintenanee including
refractory materials is Rs. 628 per ton of glass at Firoxabad snd

¥

Cost of aupervision and
repairs,
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miscellaneous expenses Rs. 571. Of these miscellaneous expenses
may be reduced to Hs. 4'5 with increase in ouiput.

~ 108. The cost shown in the Firuzabad statement under * Pack-
ing’ is only Is. 57 per ton of glass. 'the usual practice of
Cost of oacki manufacturers at Iirozabad ia to string
) paciing. bangles together and seil them unpackeu
in bunches. Imported bangles are invariably packed in
wrapping paper and cardboard boxes bearing attractively designed
labeis and consequently fetch better prices iu the market. ln esti-
mating the costs of the Indian industry as compared with the cost of
imported bangles, it is necessary to make ailowance for packing.
Mr. Mehta estumates the cost of packing including cardboard boxzes,
wrapping paper and labels and incidental charges at 4} pies per
dozen pairs of banglea. 'This figure is, we think, too high. We
found in the course of the Matcn enquiry that in a medium sized
factory at Bombay the cost of packing, including wooden cases,
wrapping paper, labels and all labour charges amounted to about
2 pres per dozen boxes of half size matches, only hand labour bet
employed. 'This does not include the cost of cardboard but on the
other hand, includes more labels and corvesponding labelling
charges. We consider that an allowunce of 2} pies per box of dozen
pairs of bangles would be ample., Assuming about 900 gross pairs
of bangles to & ton of melied gluss this would amount to Rs. 14062

per ton of glaas,
109. Selling expenses are not shown in the Firozabad siatement.
As the largest centre of bangle manufaciure in India it is also the
. main centre ¢of wholesale trade and manu-
Selling expenses. facturers find little difficulty in disposing of
their products. The necessity for a selling organisation in connee-
tion with the works does not, thervefore, appear to arise. But the
very low prices realised by Firozabad manufacturers point to the
conclusion that what is saved on selling arrangements is probably
lost in the low realisations. We think, in accordance with normal
commercial practice, some allowance should be made on this
acecount. A sum of Rs. 15* per ton of glass may be considered

reasonable.
116. We do not consider it necessary to make separate allowance
for depreciation. 1t will be seen that we have allowed Rs, 628 per
ton of glass for repairs and maintenance
Overheud charges and o} oh on an output of 400 tons amounts to
profi. about Hs. 2,500 a year. This represents the
cost of a furnace and in addition leaves a margin for occasional
renewal of refractory materials. 'This is sutficient both for ordinary
current repairs and for depreciation against substantial replace-
ments. There are no separaie mauaging agency charges at Firoza-
bad; these are included under supervision and office establishment.
The Glass and Bangles Industrial Association have estimated their

* We have ollowed about Rs. 8 per ton for sheet glass and Ra. 8 ta 9 for
blownware. Since there is more handling in bangles, Rs. 16 is not excessive

in proportion.
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capital requirements including fixed and working capital for a
reshmi bangle factory equipped with one furnace of the ordinary
Japanese type as Rs. 21,000 which we accept as a reasonable figure.
Allowing interest at 10 per cent., this works out at Rs. 525 per ton
on an cutput of 400 toms.

111. The fair selling price of reshmi
Fair zelling price. bangles calculated per ton of melted glass is
as follows:—

TanrLe XLV.
Rs.

Materials . . . . . . 17270
Crucibles . . . . . . . . 324
Works labour . . . . . . . 100-G0
Powoer and fuel . . . . . . . . 41-00
Supervision and office establishment . . . 680
Repairs and maintenance . - . . . 628
Miscellaneous . . . " . 4.50
Packing . . . . . . . 140-82
Selling expenses . . . . . . . 1500
Profit and interest . L - . . . . 526

TorAL . 494-59

112. Bangles are sold in the market in dozens of pairs, and it is
therefore necessary to determine the number of reshmi bangles which
. ) , are ordinarily represented by a ton of glass.
dof;;"p;ﬁ:"g price per - According to the Glass and Bangles Indus-
irial Association the weight of 40 toras or
gross of pairs is one maund. If breakage in the works is taken at
15 per cent., 40 gross of pairs will represent 1'17 maunnds of melted
glass. On this ratio, a ton of melted glass is equivalent to 930 gross
of pairs of bangles, Mr. Mehta estimates that it requires 4 oz. of
glass to make one dozen pairs, This corresponds to & proportion of
747 gross toc & ton of plass. It is obvicusly difficult to reach a
definite conclusion on the point since the sizes and therefore the
weights of bangles show a wide range of variation. At our request,
the Department of Industries, Bombay, arranged for the weighing
of reshmi baugles of represenmtative sizes in the market and has
found the weight of 1} lakhs of pairs of bangles to be about a ton.
Allowing for breakage at 15 per cemt., this gives a proportion of
835 gross 1o & ton of melted glass. We propose to take for our
purpuse 900 gross to & ton which is roughly intermediate between
the Firozabad estimate and that of the Department of Industries.
On this proportion, the fair selling price which we have estimated
per ton of glass works out at 879 pies per dozen pairs.

113. From recent quotations which we have received, we find

that the price of reshmi bangles as commonly assorted for shipment

) . io India in November last was 2'6 to 27 sen
Price of imported bangles.

por dogen pairs f.o.b. Fapanese port: reshmi
bangles of this class packed for shipment measure 7'5 cubic feet per
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504 dozen pairs. According to our information, freight frem Japan
is 10 yen per ton of 40) cubic feet less 10 per cent. geferfred rebate.
dncidental charges including insurance, etc., amount to 1-8 yen per
ton and landing charges to about 8 per cent. of the c.i.f. price.
Taking the yen-rupee exchange at gold parity we arrive at a landed,
duty free price of 8:12 pies per dozen pairs. 1t will be seen therefore
that working on full gutput and assuming reasonable economies, the
Indian industry would not require assistance except to the extent
of 8 per cent. of the import price.

114. Although in estimating fufure costs we have allowed for
such economies as may reasonably be attained under present condi-
tions ~of working, we think that there are
further economies possible for which we
have made no provision im this estimate.
The manufacture of bangles is a branch of the glass industry in
which there is considerable scope for the employment of simple
semi-automatic machinery, and the use of such appliances by in-
creasing the rate of output will lead to s reduction in the unit cosi
of labour. We have provided in our estimate for an increase of
30 per cent. in the labour charges incurred at present at Firozabad
in order to allow for a substantial improvement in labour conditions,
An improvement in the status and working conditions of labour 1ay
be expected to lead to a further increase in the rate of output and
a consequent reduction in the cost per unit of glass. We have esti-
mated a reduction in the propoertion of breakages in the factory to
15 per cent. But we believe that if sofficient care is taken, the
reduction may be still greater. The effect of a smaller percentage
of breakage will be to bring down expenditure under every item
except material and packing. It may also be pointed out that on
soda ash and eolouring chemicals, which represent the bulk of the
cost of materials, there is at present a duty of 25 per cent. which
represents nearly half a pie per dozen pairs of bangles. If, there-
~ fore, a reduction oceurs in the general rate of 1mpert duty it will

provide another substantial source of saving, On these facts there
can be no doubt that the industry will eventually be able to dispense
with assistance.
115. We Have hased our estimate of costs on an output of 400
tons of melted glass. ‘The fotal production of the factory m 1930
: - was approximately 350 toms; of which 275
ﬁﬁﬁe and form of {ung were melted in the factory and the rest
r . was purchased in the form of bleck glass.
The increase in output which we have estimated is so small in pro-
portion to the output already attained that there should be Iittle
‘difficulty in working up fo it immediately. We think, therefore,
that in determining the measure of protection the estimated costs
should be taken as the eriterion. There is one factor, however, for
which allowance should be made. We have pointed cul in dis-
" eussing blownware that there is a very considerable prejudice in the
market against most kinds of Indian glassware. An examination
of the prices realised by Indian bargle manufacturers shows a wide
digerepancy. between Indian and import prices. It is always diffi-

Conditions of the Fis-
cal Commission sabisfied.
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«cult to determine how far prejudice of this kind is based on & de-
smonstrable difference in guality and selling ofganisation and how
far to other ecircumstances. It is, however, clesr in the case of
‘bangles manufactured at Firoeabad that the proportions of soda
-and colouring materials nsed, on which quality depends to s large
.extent, are not the most suitable in comparison with 1mPoriEed
-bangles and this is part of the reason. for the existing prejudice
-against them. We have also pointed out that no expenses are imn-
-eurred at Firozabad on thg provision of adequate selling arrange-
‘ments and this is probably ar additional reason for the low prices
vealised. A third factor is that the bangles are placed on the market
-unpacked while imported bangles are generally sold in attractive
.cardboard boxes. In our estimaie of costs we have made due provi-
-gion for all these factors including s higher consumption of coal
view of the smaller proportion o%' soda ash we havse proposed and
"4t is to be expected thai to this extent Indien prices will show an
improvement, The additions we have made to the Firczabad costs
under these four heads may be summarised as follows:—

Tanre XLVI.
Per ton of glaas. Firozabad Eeiimated
erton coste, cotts,
Materials . R . . . . 88.57 172-70
Power and fuel . . . . . 23-48 431-00
Belling expenses . . . . 15-00
Packing . . . <« . . &7 14062
12278 868-52

 The extra expenditure for which provision is made in cur estimate
i Rs, 246'56 per ton of glass whieh is eguivalent to 4'38 pies per
dozen pairs of bangles. In the written replies submitied by the
GHlass and Bangles Industrial Association it was stated that the nett
price realised for reshmi bangles was b annas per gross of pai

equivalent to 5 dpies per doggn pairs. In their oral evidence, how-
ever, they stated that the price had since fallen by.6 pies per gross
_of pairs and may now bé taken as 41 pies per dozen pairs. It may
e presumed that tlhs ﬁlg price h;s been due to the recent dro

in the exchange value , and that ies may be regard

-ag the Indian vealised price e'?:ilvalent to t]ﬁ furrent %mport price.
The current c.i.f. price of reshmi bangles is 812 pies which cor-
responds to a duty paid price of 1218 pies. The difference between
the Indian price.and the import a];rice is therefore 7'68 pies. If
~we deduct from this the sdditional provision made for materials,
coal, selling expenses and packing, there is a balance of 330 pies
‘which may be regarded -ss the nett disadvantage of the Indian
industry in the market. Oyr estimate of the Indian. fair seiting
price is 8-79 pies. Adding to this the disadvantage of the industry in
‘the market we get a final price of 12:00 pies. The difference between
‘this and the c.1.{. price 16 387 pies whick is approximately 50 per

‘GLASS _ E



.
9 CHAPTER IIT.

cent. of the e.i.f. price. We réeommend that protection for the
bangle industry should be given in the form of an ad valorem duty
of 50 per cent. A specific duty is clearly inapplicable in the case
of bangles which are imported in a large variety of sizes and classes.
differing widely in value. )

. 118. We have assumed throughout this discussion that, the manu-
facture of bangles will be based on the present type of direct fired:
o . pot furnace. It is generally recognised that
from the tp of ::::H:;_E a recuperative pot furnace in which fuel is
tive furnaces e applied in the form of gas and arrangements
L. . are made for pre-heating the air required to

burn it, is more economical and yielzfs glass of much better quality
ané_appearaace. ‘We have, therefore, tried to estimate on the data
available to us to what extent the Indien bangle indusiry may
expect {o benefit by the employment of recuperative furnaces. The
principal advantage will consist in a reduction of fuel consumption.
A seven [l))et direct fired furnace of the kind now in operation can be
replaced by & six pot recuperative furnace, each pot with a capacity
of 10 cwts., without substantially altering the layout of the factory.
The coal eonsumption in operating the furnace on a reasonable com~
putation will not exceed 15 fons a week or 800 tons a year. Assum-
1ng a working period of 10 months in the year and allowing for
breakages of pots and other contingencies, the output of melted glass.
may be estimated at a little over 800 tons a year. If provision is
made for the additional coal consumed in the pot arch and in the
conversion of glass into finished bangles, the Quantity of coal con-
sumed per ton of melted glass over the whole production will not
be more than 2 tons. We iave estimated a consumption of 3 tons of
coal in the case of a direct fired pot furnace. Taking the effective
cost of & ton of coal at Firozabad at Rs. 13-8, this figure will repre-
sent the saving in coal per ton of glass. In the case of the direct
fired furnace we have assumed Rs. 3 per ton of glass as credit
‘vealised on account of the sale of*cinders. As no cinders will be
available for sale from a recuperative furnace, the nett saving on
coal may be estimated at Rs. 10-8 per ton of glass, The total output
which we have assumed for a direct fired furnace is 400 tons which
will be exactly doubled if a recuseratéve furnace is substituted.
The cost under * Supervision > and * Miscellaneous ’ will on this
‘account be reduced by about Ra. 3'50. We have allowed a cost of
Rs. 324 per ton of glass for crucibles in a direct fired furnace.
“We do not think that the cest of crucibles per ifon of glass in a
‘recuperative furnace will exceed Re. 1. The average life of a
crﬁcﬁ;ie is much longer in & recuperative furnace. More frequent
fillings are possible and the crucibles have a larger capacity. Under
¢ Depairs and Maintenance *’, including depreciation, we have
allowed Rs. 628 in the case of 8 direct fired furnace. The heavier
outlay required for a recu?erstiva furnace will increase the charges
under this kead. We estimate the cest of building and erecting a
recuperative six pot furnace at Rs. 30,000 and of & pot arch at
Rs. 10,000, Teking depreciation on the furz_lacs at 15 per. cent.
"gnd on the pot arch-at 10 per cent. and assuming an output ﬂof 860

C
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tons of glass, the depreciation per ton of glass works out at Rs. 687.
Allowing for occasional renewal of refractory materials, the total
charges under depreciation and current repairs may be taken at
Bs. 750 per ton of glass. . Profit and interest will.also be higher.
‘We estimated a total capital expenditure, including working capital
of Rs. 21,000 for a factory working with a direct fired pot furnace.
The corresponding capital expenditure for a factory equipped with
a recuperative pot furnace will be approximately Rs. 60,000, Profit.
at 10 per cent. on this with an output of 800 téns will work out at
Rs. T'50 per ton of glass, The result of these calculations may be!
summarised as follows:— C, ST

Tanze XLYIL.

Per ton of glass.
Direct ired.  Recuperativs,

Ra. R=,
‘Power apd fusl . . . . ¥, 7 a.oh 30-50 j?
S'uparvisien and miscellanecus . . 16-50 7-00
Crucibles . . . . . . 32 100
Depreciation snd repairs . . . 628 ’;’-50
Profit and interests . . . . 525" 7-50

ToraL . 66-27 §3-50

The nett advantage on expendifure is thus about Rs. 1275 per ton
of glass or Rs. 10,000 on the whele output in a recuperative furnace.

117. The effect of recuperative pot furnaces in improving the
quality and appearsuce of the glass is, however, of much greater
Effect of recuperative lMiportance to the bangle industry than the
farpaces in improving Teduction in works sxpenditure. The durabi-
q?ahlty and  appearance lity of glass is affected to a large extent by
ol glass. the proportion of soda contained ia it
A high proportion of soda renders the glass more brittle and consi-
derably diminishes its durability. Bangle factories in India use an
excessive proportion of seda in their compositions. This is neces-
sitated partly by considerations of fuel economy but mainly by the
limitations 1mposed by & direct fired furnace. The melting off-
ciency of a direct fired furnace is relatively low and the proportions
in which the varioys raw materialg wre mixed have, therefore, to be
adjusted to the low efficiency of the furnace. Since a large pro-
portion of soda has the effect.of eonsiderably lowering the melting
point of the batch. manufacturers find it convenient to make softer
glass in direct fired furnaces. Wo have no doubt that the prejudice
which exists in the market against Indian made bangles is partiaily
explained by the fpct that the glass is less durable and breaks.more

[
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readily. In the case of plain bangles the question of durability, per-
haps, is not so important as in the case of deeorated bangles of the
more expensive varieties. The high prices at which these are sold
make it essential that the glass should be stronger and more durable,
Unless there is a decided improvement in the durability of the glass,
the Indian bangle industry will not be in a position to capture the
market for superior fancy bangles. It is, therefore, important that
the furnaces operated by Indian bangle makers should have sufficient
. heating capacity to melt glass suitable for bangles of high quality.
But it 1s not merely in improving thé durability of glass but also in
improving its appearance that.a recuperative pot furnace will be
found useful. Glass made in open pots in a direct fired furnace tends
to be dirty and spotted. A recuperative furnace working on gas which
is & cleaner fuel than coal produces glass of better appearance, suit-
able for the production of superior classes of bangles. The improve-
ment in the quality and appearance of bangles which the replace-
" ment of the existing direct fired furnaces may be expected to bring
about, will go a long, way jn removing the disadvantage against
which Indiar bangles have at present to contend in the marekt. In
estimating the measure of protection we have assumed a nett dis-
advantage of 3'30 pies per dozen pairs. Every reduction of a pie
in this disadvantage will increase the earnings of the manufacturer
by about Rs. 55 per ton of glass. This represents in a factory with
an output of 800 tons a total increase in the aggregate receipts of
Ra. 45,000 which is more than equivalent to the cost of a recupera-
tive furnace and pot arch. 'We have little doubt that for the further
development and success of the bangle industry it is essential that
manufacturers should direct their atiention fo the adoption of im-
proved and more up-to-date furnaces.

118. Bangles are at present subject to a revenue duty of 50 per
cent. ad valorem. The same duty is applicable also to beads and
false pearls. If our recommendafion to im-

Duty on bangles to be pose a protective duty of 50 per cemt. on
applied to false bLeads gangles iz accepted, we propose that the duty
and pearls. should be applied also to beads and false
pearls. The articles are essentially similar in character and process
of manufaeture and there is no reason why Indian manufacturers
of bangles should not undertake alse the manufacture of beads and
false pearls. As far as we are aware, there is at gresent, ornly one
factory in India which manufactures beads and false pearls. The
factory is situated at Bombay and apparently depends on block glass
imported from Japan fer its principal material. Bombay is dis-
advantageously situated in resgneet of sand and coal and the cost of
manufacture will therefore be higher than in other parts of India.
We consider that if protection-is granted, bangle factories will find
it profitable to manufacture beads and false earls from glass made
locally. There is at present a substantial 1mport in this line of
glassware amounting to over Rs. 30 lakhs in 1929-30 end over Rs. 15
lakhe in 1930-31. 1f a protective duty is levied, it will provide &
new outlet of considerable dimensions for the Indian glass industry.
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{(4) General Recommendations.

-119. The proposals for protective duties
Summary of proposals. embodied in this Chapter may be summar-
- ised as follows:—

_(f) Sheet and Plate glass including figured and ribbed glass—
© Rs. 4 per 100 sq. ft. or 25 per cent. ad zalorem whichever
18 higher. ) ’

{i7) Bangles, beads and false pearls—50 per cent. ad valorem.
(#45) Glass and glassware of the kinds specified below-—50 per

cent. ad valorem.

{a) Containers other than those coniaining -merchandise
packed according to ordinary trade usage—bhottles and
phials of all descriptions including soda and other
aerated water bottles; jars of all kinds including stop-
pered jars,

(b) Hluminating ware—chimneys; globes; shades; chande- .
liers; domes; lamps wholly or partly made ef glass.

(¢) Table and domestic ware—sTumblers and jugs; dishes;
bowls; plates; decanters; standa; vases; wine glasses;
ink stands; paper weights; ash trays; pepper, salt and
vinegar bottles.

{d) Miscellaneous—Tiles—roofing and floor.”

120. The duties which we have proposed represent in-many cases
o considerable addition to the cost of glassware used in India. The
extra burden involved in our preposals is not,
: however, 80 exeessive as to constitute a valid
objection to the grant of protection. We are satisfied that in the
great majority of cases it is not heavier than the burden which may
normally be expected from the application of protective proposals.
In the case of sheet and plate glass, the quantities used for ordinary
building purposes in Ingia are so small that the additional eost in
in&ividaaf cases ‘will be hardly perceptible. If we assume that in
an ordinary residential building of the kind sccupied by an average
middle class family, about 500 square feet of sheet glass are used,
the total duty payable will be Rs. 20. The duty payable at the
current rate is Rs. 7}, so"that the additional burden in respect of the
whole building will be not more than Rs. 124. The glass used in
publie buildings and by railwaye is largely platesglass or superior
polished glass on which under our proposals there will be hardly
any increase in duty. DBangles, beads and false pearls are at pre-
sent charged a duty of 50 per cent. and our proposal, therefore, in-
volves no increass as far as these articles are concerned. Even if
we adopt for the purpose of comparison the duty in force before the
introduction of i&e recent surcharges, the addition in the duty

avable on ordinary kinds of hangies will not exceed 2 pies per-

Sozen pairs. In the case of an article which is used for ornamental -

Burden on the consumer.

* Ttem {i#t) {d) wonld necessitate the insertion of the words ** Gther tha
gluss '' after ¢ tiles ' in Artivle 103 of the Statutory Tariff Scheduls, .

GLASE F
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and decorative purposes, this cannot be regarded as excessive. As
regards other kinds of glassware, the position may be jllustrated by
.the following typical cases: — .

. Appromimete iscvra-ase in duty,
(1 Ordinary sized Dietz lantern globe 4 annas per dozen globes,
{2} Ordinary sized Glass Jar (8 1b.} . 11 anpa per jar.

{3) Ordinary sized Tumbler . . 5 anuas per dozen tumblers.
{4} Pint bottls . .. R . % anna per bottle.
{5) Aerated watér bottles—
{a) Codd’s pattern (10 oz.) 4 anna per hottle,
(b} Crown cork pattern (7 to 10
6z.) . . . .« % anns per botile.

We do not consider that the increase in duty in these cases will
inflict any special hardship. Some of the articles included above
such as aerated water bottles and jars, on which the duty appears i
be higher, possess considerable durability as compared with other
glass containers. Soda water bottles particularly of Codd’s pattern
can be refilled meany times over and consequently the actual duty
payable on them by the purchaser of aerated waters is a good deal
lower than the figures above would indicate.

121. Elsewhere in this Report we have pointed out the principal
directions in which the Indian glass industry stands in need of
improvement and the means by which such
improvement may be effected. An extensive
reorganisation of the industry as regards methods of production,
equipment and financial resources is required. Sufficient time must
be afforded to the industry to make full wse of the protection
granted, so that the reorganisation which we have in view may be
completed. We think that in the circumstances of the glass indus-
try a longer period of protection is required than the Board bas
generally recommended in other cases. We propose that the pro-
tective duties should remain in force for a period of ten years. A
shorter period than tem years will be insufficient to create the neces-
sary confidence on the part of the investor in the future of the glass

industry.

Period of Protection.



CHAPTER 1IV.
Supple_meﬁtary Propqsals.

#1) Qrganizr.;bion of Research and Training.

122, In shapter I we have given a brief account of the processes
employed in Indian plass factories at present, We have there
stated that we consider that the Indian
industry has mads considerable progress in
' certain important respects. At the same
‘time it is evident that there are several matters in respect of
which the present practice in many factories is susceptible of
improvenment. So far as the selection and treatment of raw
materials are concerned, we have made certain suggestions in
Chapter II, and as regards methods of manufacture wer consider
that the following points should commend themselves to manufac-
‘turers for their immediate attention.

123. In their furnace design and practice most of the Indian
glass factories are capable of comsiderable improvement. "It is
now vuniversally accepted that gas-fired
furnaces are more efficient in every way
than divect fired furnaces. For the manufacture of lampware,
pressed ware and bottles, tank furnaces would undoubtedly be more
economteal than pot furnaces. ¥or the manufacture of bangles,
where glass of various colours is required, pot furnaces will have
to be retained, but the dirvect fired furnaces should be replaced by
pas-fired recuperative furnaces. The Japanese type of pot furnace
generally employed in Indian factories is smaller in size compared
with the size of the pots than the English type of furnace, whick
. consequently had a greater, reserve of heat in its structure; it
aliowed of the pots being set further from the firebox; and the flues
carried the flames round the front of the pots and maintained them
at & more regular temperature. The greater reserve of heat in the
English furnace permitted broken pots to be removed and new pots
get without reducing the temperature of the furnace so low that
the working of plass had to be @togped and other pois weve cracked
and broken. There is'at present ouly ome works in India in which
pots are set while the furgace continues im cperation; in all the
other works the common practice is to run the furnace till abous
hialf the pots are brokem when it is put out and another started,
the sound pots remaining in the furnace being secrificed. This
happens in most cases about once's month when certain repairs are
always necessary.. The constant putting out and rehesting imposes
excessive wear and tear upon the structure of the furnace and
limits its working life to six months, after which period if needs
rebuilding, In consequence of the need for constant repairs and
vebuilding the structurd®of these furnaces is far less substantial

{ 9% )

Defects in presen
-methode of working.

Furnacass.

F 2'
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than that of the English furnace, which usually worked for seven
fo ten years without major repairs, and they lose more heat by
radiation, TFurther, the setting of pots close to the firg box causes
excessive heat at the back of the pot, while the arrangement of
Hues between the pots does not produce. sufficient heat in front of
them. Consequently the pots are subjected to excessive strain,
and their average life in most of the' works is less than a month,
while nowhere do they last for three months. The rectangular pot
furnace does not attain any higher degree of effiviency than those
of circular shape. The gas-fired pot furnece is of am old centi-
nental type whBich is nerther designed nor operated in the best
manner; and it does not operate for more than one or two years.
befors major repairs become necessary. ‘Whe importance of intro-
ducing better furnace design and practice cannot be overestimated.
More efficient furnaces will enable the manufacturers to improve
their glass compositions, reduce the proportion of soda ash—whick
as we have seen in the case of bangles particularly is far too high—
and at tiie same time with less cost turn out better- more durable
glass,
124, The practice which we have noticed of gathering the glass
in two portions is generally uneconomical though it may be advan-
Manisulati 4 tageous under special conditions. Improved
nmlﬁg}’“ atton and A% furpaces and glass compositions would render
*  this unnecessary. The separate manufacture
and remelting of block glass has nothing to recommend it economi-
cally dud should be given up. The conditions in which some of
the labour {especially boy labour) is employed particularly in
bangle factories are intolerable and a study should be made of
the possibility of introducing mass production methods in such
operations as separating the bangles from the spiral, welding the
~ ends of the circles and the various forms of decoration. There is
scope also for investigation into possible extensions of this branch
of the indusiry such as the manufacture of the more expensive
kinds of bangles from glass tubing and the manufacture of beads
and false pearis. The desirability of introducing automatic or
semi-automatic machinery for the manufacture of pressed and
blownwares needs investigation. It should be possible to replace
the ‘ mould boy ’ by some mechanical device. It is not healthy
for a boy to work eramped in a confined space, close to the furnace
tand almost in contact with thg_hot mould and bot glass. The
appearance of the glass would be impreved by using a carbonaceous
, paste in the mould instead of wet paper and much waste could be
lavoided by paying more attention to the design of the moulds.
The introduction of cutting wheels, eracking off machines or cutting
flames would render unnecessary any over-blow between one globe
or chimuey and another and would also save the wastage involved
by the present methods of separating the articles. The manuface
ture of boftles by hand processes should be given up except in
special cases. Hand made bottles must always vary in eapacity,
woight, thickness and length of neck; and in one factory at least
these nhtural handicaps are increased by fhe blower manipulating
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the glass without a stationary marver. Generally, the failure of
the management to insist on a reasonable standard of production
leads to excgessive variation in the articles manufactured. With
& bottle making machine, provided proper attention is paid fo the
composition of the gless batch and to the temperature 'of the
furnace, the opportunity for such variations is reduced to a mini-
mum. Lven when equipped with modern *lehrs some factories
prefer to use their pld lkilns and we have seen more than one
annealing lehr standing idle while kilns are being used. Lehrs
consyme ‘Jess- fuel and anneal the glass much more rapidly than
kilns, the use of which is only justified for heavy'and expensive
ware. The use of kilns for annealing bottles, jars and lampware
is exceedingly wasteful and should be discontinued.

125, Many of these suggestions for the improvement of the
present practice in the factories point to the need for an organised
, ) _ study of the various problems which the
w;fﬂ:;?m;lm:zﬁﬁ&twg industry presents, It is generally recog-
training. nised that even in its simplest forms the glass
industry is highly technical and requires

for its development a high degree of skill and of scientific and
mechanical equipment. The difficulties experienced by Indian
manufacturers of glass are to be attributed largely to the lack of
adequate provision for the investigation of scientific problems con-
nected with the industry and for the training of managers possessing
the requisite knowledge of technology and modern methods of
mapufacture. We are convinced that unless any tariff assistance
granted to the industry is supplemented by suitable organisation
for fraining and research, the progress of the indusiry will be
slow and incommensurate with the burden whiech our propesals
will place on the country. The Indian Industrial Commission
{1916-18) in their report expressed the view that tariffs  will prove
ineffective unless they give rise to scientific enquiry snd expert
treatment of the many probléms involved ’. Similar views have
been expressed by other mdustrial experts whe have since enquired
into the subject. Our examination of the Indian glass industry
has led us to the same conclusion. While we hold that the severe
competition to which the Indian industry is exposed renders protec-
" tion essential, we consider that protegtion by atself will not secure
the further development and ultimate success of the industry.
Assistance of a more direct kind js indispensable during the peried
of protection, and unless. this is given, protection will fail to
achieve its object. We desire, therefore, to state explicitly at the
outset that the suggestions which are ?Et forward in this chapter
must be regarded as part dnd parcel of our proposais for assisting
the glass industry,

124;. There is hardly a feature of the glass industry in India
which does not call for the immediate provision of systematic,
Main lines of iavesti- scientific investigation. - Although sand js
gation. available in sufficient quantities in India,
we have already indicated our view

that in order to enable the manufacturers to produce glass of high
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quality it is essentisl that arrangements should be made for further
investigation of the chemical and physical properties of available-
sands and for improving their quality by washing, grading, etc.,
and ensuriug constancy of quality in sands supplied to manufac--
turers. Similarly, the determination of the best glass compositions
for different kinds of glassware from the point of view of durability,
appearance and economy reyuires closer examination., A subject
which is of great importance to manufacturers is the supply of
suitable refractory materials. A number of manufacturers are
already making their own refractory blocks and pots but a geod
deal 1s still imported. An investigation of Indian clays with
reference to the special requirements of glass manufacturers and
cloger co-ordination between them and Indian producers of fire-
bricks and clay will lead to useful results. The high ash content
of Indian coal renders it desirable that the possibility of the em-
ployment of mechanical producers or other means of overcoming
the disabilities of Indian eoal should be determined. Suitable
provision should alse be made for advising manufacturers regarding
the type and size of furnace required and the methods of operating
it, the use of comtrel devices and the employment of annealing
lehrs. A question of vital importance to the indusiry is the intro-
duction of sutomatic and semi-automatic machinery in almost all
processes of manufacture, Machinery however should pot be:
installed except on considered recommendation, particular regard.
being paifd to the low cost of Indian labour. Lastly, a great deal
of attention should be given to remedying the excessive wastage
in the factories with which is bound up the whole question of the
internal organisation of the works,

127. These problems which affect the Indian glass' industry

&8s a8 whole should be taken up for immediate investigation and
ressarch. But along with investigation and.

Training of Personnel. . research, facilities should also be provided

for training Indians for the posts of managers and scientific assis-
tunts in glass factories. The training of skilled workers for such
provesses as glass blowing and spimﬁing in bangle manufacture
may be left to the factories themselves. A great deal of useful
work in training skilled operators has already been accomplished
by glass factories in India originally with the assistance of work-
men imported from Japan and to some extent from Europesn
countries and latterly under the guidance of Indian workers. The
Paisa Fund Glass Works at Talegadn-uear Poona have been pri-
marily isstromental in providing a trainéd body of glass blowers.
for factories in many parts of India which enag&é them to cope-
with the rapid increwse in production which occurred during the
war, It-is now the practice in many of the larger factories to
adwit boys under a definite system of apprenticeship for training
in glass blowing and other skilled processes; and the results
achieved so far must on the whele be regarded as satisfactory,
The Indian workman shews a high degree of aptitude for skilled
manipulation of the kind required in a glass factory and from ouvr
observation of the men at work in the factories we visited, we are
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satisfied that, under gualified and efficient supervision, s high
" standard of workmanship and output may be expected. The
urgent need of Indian factories at present is the provision of well
qualified men for supervision and control, It is to this aspect of
the question that manufacturers should now devote their attention
and 1n respect of which their need for assistance is most urgent.
We consider that if a scheme is instituted for the investigation of
the scientific problems involved in glass making in India, 1t should
be regarded as an .essential feature of the scheme that training
should be provided under it for those who desire to gualify them-
selves for responsible positions in glass factories. The scheme
should be so arranged ihat the staff engaged in connection with it
should combine the duties of research and trainiag and thus provide
the nucleus for a possible school of glass technology.

128. If our propossl to organise an institution for research and
training in glass technology is accepted, we consider that it should
_ be located at the Harcourt Butler Techno-

: Brgg?“‘m & hﬂalm".‘“';‘ logical Institute at Cawnpore. The United
Tastitate, T ROWESL Provinces contain a larger number of glass
factories than any other provinee, including

the biggest and best equipped factories in India. Firozabad in
the swmme. province is practically the home of the glass bangle
industry. The best sand deposits in India are to bs found in the
United Provinces from which the bulk of the Indian factories draw
their supplies. Cawnpore is within convenient distance of the
principal factories in the prevince and is therefore advantagecusly
situated for undertaking esperimental work in eclose touch with
actual working conditions in factories. The Harcourt Butler
Technelogical Institute is already the centre of teaching and
research in certain branches of industrial technology in the United
Provinces, In it is also located the department of sugar technology
recently started by the Imperial Council of Agricultural Research.
‘We have further been informed that proposals are under considera.
tion for converting the present oil section of the Institute into an
all-India Department financed by a .Central Oil Cess Committee.
The Institute thus provides a suitable centre for research imscientific
problems connected with industries. We have ascertained that
sufficient accommodation is available in it for the proposed depart-
.ment of glass techrology and that facilities already exist for ex-
erimental work om many questions connected with the manu-
acture of glass. The Ingtitute is under the control of the Depart-
ment of Industries }n the United Provinces and was started with
the object of providing facilities for industrial research and train-
ing iu the province. But we understand that the Governient of
the United Provinces would be prepared to open an all-India section
for glass technology at the Institute if the necessary fuands were
granted by the Government of India. We think that in many
respects the Institute affords possibilities of developing ultimately
into a centre of industrial investigation and education for the
whole of India. Edueationally as well as financially there is a great
deal to be said for concentrating such facilities as are available in



104 CHAPTER IV,
this respect in one institution as far as circumstances permit.
Most modern industries present a common scientific background
which renders it possible and indeed desirable, that the resources
available for the investigation of industrial problems should be
pooled and that there should be a large measure of concerted work
and orgamjsation. We consider it therefore of the highest im-
portance that every effort should be made to utilise the Harcourt
Butler Technological Institute in connection with our proposals for
the development of the glass industry. .

129. In the course of our tour to the United Provinces during
the present enquiry, we fook the opportunity of discussing these
proposals with the Director of Industries
and with the Principal of the Harcourt
] Butler Technelogical Institute. We also
received subsequently a valuable memorandum from each of thess
officers regarding the lines on which research and instruction in
glass technology may best be undertaken. Although in arriving
at our conclusions we have been greatly assisted by their ready and
willing co-operation, we desire to make it plain that for the actual
proposals which are set out herein, we hold ourselves entirely
responsible. "We propose that the staff should consist of one glass
technologist who will be the head of the depariment assisted by
one senior assistant and three or more junior assistants. Provision:
should be made also for studentships for graduate research work-
ers ant for laboratory adsistanis together with the necessary office
staff. Much of the apparatus required for the work is already in
the Institute but some prbvision would be required for special
equipment at the beginming and also an annual provision for
materials and eguipment and for the travelling expenseseof the
staff. We estimnate that the total annual expenditure will not
exceed @ lakh of rupees. The future of the scheme will depend
largely “on the personnel of the staff whose work in the initial
period will determine ihe ultimate success or failure of the
scheme. This applies particularly to the glass technologist who
will be required not merely to carry out the current duties of the
department, but to lay down at the beginning the main lines of
work and to organise the department. He should in our opinion
be a who combines the qualifications of a first class research
_worker in glass techunology with adeijiiaté experience of both_the

Tactical and commercial aspects of he glas§ industry. He should
sl the same tiing possess ‘sufficient, persomality and tact to
enlist the sympathy and co-operatian -of Plass manufacturers
and tfo work in Tharmony with .the ~management of the
Technological Institute and with his colleagues. We have pitched
our estimate of the qualifications required for the head of the
department at 8 high level because we are assured that a scheme
of this kind would be entirely ineffective unless it was adequately
manned. It would probably be impossible at the heginning Lﬁz
eecure the services of an Indian having the necessary qualifications,
_ In that cnse we suggest that m@_{gnmagﬁ s}sagid be_recruited”

tvom abroad for & limited period -on the distinct understanding

S

»

Outline of scheme for
research and trainiog.
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that at the end, of the period his place would be taken by his
IpdiEnseuior “assistant. We therefore consider that the seulor
assistant should be chosen with dpecial care. He should be a person
of high scientific attainments preferably with industrial experience
"and possessing the personsl qualifications required for administer-
ing the department when he 1s placed in charge of it. The other

. aseistants should be chesen from among young Indian graduates
who have distinguished themselves in physics, chemustry or
engineering und have shown an aptitude for research.

136. While the pglass technologist would be in independent
charge of his department and entirely responsible for.its work,
he should, as far as his external relatioms
are concerned, be subject to the control of
the Principal of the Harcourt Butler Techno-
logical Imstitute, We consider it desirable that arrangements .

should be made from the beginning for associating with the work

of the department representatives of the glass industry and of the
public generally. This should take the form in the initial stages
of a small advisory committee consisting of representatives of the

industry and of the Central Legislature. We look forward to a

time when the usefulness of the department will have received

sufficient recognition at the hands of glass manufacturers to induce
them to take over its support and management and employ it as
an organ of the Indian Glass Manufacturers’ Association. The

Indian glass industry can do a great deal towards improving its

position both commercially and technically by better organisation.

Every glass manufacturer whom we exaimined deplored the present
% lack of organisation in the industry and its effects on the level
{ of_Indian priess and the prevailing standerds of  work We

consider that the department of glass technology, when it comes

into being, should regard it as part of its duties to assist Indian
glass manufacturers tq organise themselves more effectively both

in the matter of sales and in the enforcement of standards of -

quality. These are recognised functions of industrial associations, -
and we hope that the association of Indian manufacturers ‘with
the department of glass technology will help the evolution of &
corporate spirit in the industry and a sense of pride in its standards

end achievementd, - : .

131. We have ‘estimated the annual expenditure at a figure not ~
esceeding a lakl of rupees. We propose that an annual contriz
Grant by Central Go bution at this rate should be made by the
ernment. 7 Comral B9V GGovernment of India to the Government of
) the -United Provinces for the maintenance

of the department of Glass Technology at the Harcourt Butler's

Institute., It should be laid down as a condition of the grant that

the services of the steff should be availaBle for glass manufacturers

in_pther provinces ulso and that the glass technologist and his
assistant should be permitted by actua{; visits and in other ways
fo maintain contact with the glass industry in different parts of

India. It is obviously impaessible to frame ever an approximate

estimate of the revenue likely to be derived from the protective

Relatiops with mann-
facturers of glass.
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duties which we have -proposed. - But a rough indication of the
position is afforded by the calculations set forth in the Appendix.
These figures show that the liability of the Government of India
in respect of our scheéme for-research aad traiming will be amply
c?vered by the increased revenue from the protective duties on
glass. ' x N

132. Although the developmient of industries is strictly a pro-
vincial subject, grants for this purpose by the Government of
India are pérmitted by the Devolution
Rules under certsin conditions. Item. 20
in Part I &f Schedule I.to the Devclution
Rules includes among Central subjects ** Development of Industries
in cases where such development by central authority is declared
by order of the Liovernor General in Council, made after consulta-
tion with the local Government or lécal (iovernments concerned,

" expedient in the public interest . “Otherwise the Development of
Industries is & provincial subject (Item *25 .in Part II of
Schedule I}). Un the assumption that it is not permissible fo incur
expenditure from central revenues om pz‘ovineifs subjects, our pro-
posal thaf the Government of India should make a contribution for
the organisation of research and training ia glass technology
implies the publication by the Government of India of & declaration
that the development of the glass industry by central authorit
is expedient in the public interest. Such a declaration was madd
regarding the steel rail and railway- waggon industries in Notifica-

- tion No. 39-T, dated 14th June, 1924, and published at page 485
of the Gazette of India, Part I. To admit s case for protection
necessarily implies conviction that the development of the industry
is expedient in the public interest. We are satisfied that the glass
industty has made good its claim for protection; it follows that
the development of tie industry is expedient, i the public interest;
and since the additional revenues from the protective duties which}
we propose will place the Central Goverprment in funds, it is on the
Central Government that the industry will have to depend for the
contribution necessary to finance the other measures recommended
for its development. «

133. In coucluding our discussion of these proposals, we desire-
to emphasise the view expressed earlier in this chapter that no
' permanent development of the glass indus-
oy eed for sapplement {rv—in Tndia_will be ac}zigéﬁ'g unless pro-
g protective dutiss. o e lo e R i P
vision 1§ made Iminediitely Tor research and
training on the lines we have suggested, and that assistance by
meuns of farifis alone miay prove in the long run entirely fruitless.
«? We Lave observed with growing apprehension that when proposals
"are made by the Tariff Board to supplement prefective duties with
more constructive methods of assistance, no tangible efforts appesr
to be meade to give effect to such proposals, If this gr&ehce 18
continued, the policy of protection may yvield few results of any
value as regards the development of the industries and may in the
end prove little more than a convenient means of raising additional
revenues, In our recant report on the Paper industry, we pointed

" Devolution Rules exa;
.mined.
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out how the rejection of the Board's preposal’ to grant direct assis-
tance to the industry resulted in pnduly delayingsthe development

of bamboo pulp. We made a similar propesal in our report regard-

ing the Sugar industry as *‘ a condition precedeat >’ to the grant of -
protection, on which also no action has apparently been taken so

-far. Protective duties divorced from: the econsiruciive measures

proposed in counection with them may répresent an immediats

gain to public revenues hyf they constitute in reality an expensive
and possibly wasteful forma of assistance to industries. We are
constrained to express our views strongly om this question because

we feel that unless public atfention 1s directed to it, important

national interesis may be jeopardised.. In mo case which kas come
under enguiry by the Terifi Board has this guestion been more-
forcibly brought to. our notive than that of the glass industry.

For this reason we trust that the proposals. put forward in this

chapter will not merely receive sympathetic consideration but will

be implemented without -délay.

.(2) Establishnient of Foreign Concerns.

134. It was suggested by some of the manufacturers who. gave
svidence before us that protecfion for the Indian indusiry would
- Establishment of foreign DPTove ineffective unless steps were taken
concerns not inconsistent 1O pt‘e‘s’enﬂ fOI‘&igﬂ manufactures from
with the policy of pro- establishinp factories in India behind the
tection. tariff wall and thereby taking advantage of
thé protective duty. That the establishment of factories in India
by foreign manufacturers is in itself inconsistent with the policy of
protection is an assumption which finds no support in the Fiscal
Commission’s report nor in any declarations of policy by the Legis-
lature or the (Government. Ou the other hand, in most countries
which have adopted a system of protective tariffs, it is recognised'
88 an inciﬁen’ta? advantage of protection that it encourages the
establishment of factories in the country by foreign manufacturers
who previously had supplied the market “with goods produced in
their own country. The increased wmployment of indigenous
{abour and materials and the stimulus to competition provided by
the erection of such factories are generally accepted ag beneficial
results of & policy of.profection. : '

135. There are two considerations however which qualify and

to some exteut limit the application of this principle. The first
. ’ is that while the establishment of factories
“g:':f“g;ﬂs foigig:}ie e by foreign manufacturers is undoubtedly of
cerns. -- ‘potential advantage to the country, there
) * are certain conditions to which they must

conform in order that their activities may be brought into line
with the declared aims of protection. As far as India is concerned,
these conditions are clearly specified in paragraph 292 of the
Fiscal Commission’s Report dealing with Indinnisation and allied
matters and have been accepted by the Government aud the Legis-
lature as essential conditions to the grant of protection. If foreign
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factories are established subject tb these conditions, there can be’
no objection tes their carrying on manufacture in India under a
protective tariff, But it 1s obviously mnecessary that the Govern-
ment should see that new concerns which may come into exsistence
during the period of protection conform with these conditions.
The concerns now engaged in the glass industry in India already
-satisfy these conditions.

136. The second comsideration is ope to which little attention
has so far been given. in public declarations of policy; but its
Danger of monopolisti “importance - in situations which may con-’
.develog:n s, CEOUSMC  celvably arise under a poliecy of protection
cannot be doubted. Even 1n cases where
foreign concerns established in India satisfy-the conditions laid
down in paragraph 292 of the Fiscal Commission’s Report, the re-
sources at the dispesal of such concerns may be 0 great as to
enable them to establish a practical mopopoly-in the industry con-
cerned, With the increesing tendency to combination and ‘ rationa-
lisation ' the danger of monopelistic concerns being established in
protected industries is one to be reckonmed with. To the extent
that these concerns comply with the tondifions regarding Indianisa-
tion, no objection can ie raised against them on the ground that
their existence will militate against the employment of Indian
labour and the participation og Indians in the capital, manage-
ment and Jirection of the industry. The danger in the case of
such underiakipgs is that the interests of the consumer with which
the policy of protection is equally concerned may be ignored. The
central idea of the policy of discriminating protection is that the
Jevelopurent of the industry will eventually resulf in the establish-
_ment of efficient methods of production based on internal competi-
tio6 50 that the consunier ‘‘hiay in the ¢fiid obtain the goods_as
clieaply as if he were to import them without a duty ™. It is
obvious that monopolistic combinations may defeal this end even
where they arise among Indian manufacturers. But where the
monopoly urises from the action of foreign manufacturers who have
been induced by a protective tariff to establish business in India,
the dauger is doubly greaf” because not merely may the interests
of the consumer be neglected but when protection is removed the
_industry Mself may_ be transferred to a -foreign domicile. When
protection is granted for a long period at a rate which covers full
depreciation, it is not improbable that at the end of the period of
protection capital will have been written down to such an extent
"as to enable the industry to be transferred from India with litile
or no capital loss. The danger is not any the less serious because
.the first effects of the creation of a monopoly are generally in the
direction of a lowering of prices. But in this matter it is necessary
to take long views and to examine every development in the light
- of its ultimate effects. Should any tendency to the creation of a
monopoly, particularly in connection with a foreign concern, arise
in a protected industry, it is the duty of the Government to institute
prompt enquiry and take effective action on the lines proposed by
the Fiscal Commission ip paregraph 86 of its Report.
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137. We have thought it necessary to-draw attention to this
question because we believe that in the conditions of the glass
Acti = in the industry there is some ground for the appre-.
case of the glass industry, Demsions which are widely, felt by Indian
manpfacturers on this subject. As we have
already peinted out, the total production of the Indian glass
industry at present probably does not exceed 20,000 tons a year
and the bulk of the manufacture is eairied op by small or medium
sized concerns with relatively small resources. Under these condi-
tions the possibility of the industry being captured by powerful
foreign interests, if adequate protection 1s granted, cannot be-
entirely ignored. In the case of one important branch of the glass
industry, namely, the manufacture of bangles, India provides
probably the sole market so that protection for the Indian 1ndustry
may offer a distinct stimuius for the establishment of foreign con-
cerns in India. The particular methods which may be found most
suitable for dealing with the problem must necessarily depend on
the circumstances of each case. But we think that if protection
is granted to the glass industry, the Government should declare in
advavce their intention=to adopt such methods for meeting the
situation as may be found necessary from time to time. Such al
declarition will, we believe, have a deterrent effect sufficient to;
minimise the need for subsequent action. g

J. MATTHAL,

President. | ,
FAZAL IBRAHIM RAHIMTOOLA,

‘ ’ Member,
G. T. BOAG,

Member.

March 13, 1932.
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Estimate of revenue likely to be yielded by the protective duties
onagiass.

In the following calculations it is assumed that:—
(1} if there were no protection, the normal annual value of iz.r.lpm'i;s~
. would be the average of the two years 1929-30 and 1930-31,

(2) if there weére no protection, the normal duties applicable would
be 30 per cent. on bangles, beads and false pearls and 15 per
cent. on every other kind of glassware,

(3) the effect of the protective duties would be te reduce the unpert-a
by 50 per ceat. at the end of the period of protection except in
the case of " sheet and pla and * osher glamware” which
inciude unprotected articles,

{4} the pr;ee of imported glasswars would remain constant durmg the ?
period of protection,

(5} there would be no grewth of censumptmn during the period of ?
protection,

Tamee I.
Normal ‘amount of revenue without protection.

- Kormal imphris .&moun% of
at avarags of revenue at
1925.306 and- normal

1830-81. rates. *

Ra. lakhs, Rs, Iakhs.

Bangles, beads and ialse pearls . . 9072 2722 @ 30 per cent.
Bottles and phials _ . . . Y ki 5'2; @ 1-5 per cent,
Funnels, globes and glass parts of lamps 1666 2-60 @ 15 per oen;;.
Shesat and plate . . . Ce 2?=4§ 411 @ 15 per ee:xt.-
Tableware ¢ . . . . . .13 170+@ 15 per cent. _
Other glassware . . . . . 2604 "391 @ 15 per cept. .
L . < '
Toraz . 20661 4485

¢y .
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TapLe 1L

Amount of Revense from protective duties at the end of the pemd
of protestion.

Amount of
Vale,  Revenue at pro-
tective duties.
- Rs, lakhs, RBs. lakbs.
Bangles, beads and false pearls @ 50 per

cent. of normal . . . 45-38 22-88
Bottles and phisls @ 50 per cent of normal 17-35 8-a7
Funnels, giobes and glass parts of lampa @
BO ;:er cent. of normal . . . B33 418
Bheet and plate—
(Plate at ird of totall . . .7 . Gldplate 228@ 95 per
.. cent.
(Sheet at $rds reduced by 50 per cent.) . 14 sheet &40 & approxi-
. . mately 70
per cent.
Tableware @ 50 per cent. of normal . . b6s pg-o
Other glassware @ #rd of normal . . 1736 347 & averege
duty of 20
. per cent.
Torar . 112-36 50-50

- ' =

N.B.—' Scientific Glassware ’ is excluded from bhoth Tables. T i1s wholly

~= unprotected and its inclusion would therefore not sffect the result of the

calculations. ™ No account is taken of glass tiles which! are now shown in

the Trade Returns under ¢ Building Materisls . The guantity of imports is
.bhowever small and will not materially affect the resait.

-
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