REPORT

Indian Tariff Board

ON THE

GLASS INDUSTRY

CALCUTTA : GOVERNMENT OF INDIA
CENTRAL PUBLICATION  BRANCH
1932



Government of India Puklications are obtainable trom the Government of India Central ¥
cation Branch, 3, Government Place, West, Calcutta, and from the following Agents

EUROPE.

O3}CE or T™HE HIGH COMMISSIONER FOR INDIA,
INpIA HoUsE, ATDWYOH, LOKDON, W. 0. 2.

And at ali Booksellers.

INDIA AND CEYLON : Provinoial Book Depdts.

Mapkag: —BSuperintendent, Government Press, Mount Roud, Hadras.

BOMEAY :—Superintendent, Governmens Printing and Stationery, Queen’s Road, Bombay.

SINp ;—Library attached to the Oftce of the Commisstoncr {u 8{nd, Karachi.

BEXGAL:—Bongal Sccretariat Book Depdt, Writers’ Buildings, Room No. 1, Ground Floor, Calcutta.

UNIYED PROVINCES OF AGRA AND OUDH :~—Sfuperintendent of Government Press, United Provinces of Agra and Ouéh, Alahe
PUNJAB ;—Buperintendent, Government Printing, Punjab, Lahore.

PBuURKA ;:— Superintendent, Government Printing, Burma,

Bangoon.
OBRNTEAL PROVINOES AND DERAR :--Bupetintendent, Government Printing, Central Provineces, Nagpur.

ASBAM ;—Superintendent, Assam Secretariat Press, Shillong.
BIHAR AND

NoRTH-WEST FRONTIER

Thacker Splnk & Co., Ltd,, Calcutta and Simla.
W, Newman & Co., Ttd., Caloutts,

8, K. Lahiri & Co., Caloutta. .
The Indian School Supply Depit 809, Bow iBuﬂr Street,

Calcutta.

Butterworth & Co. (India), Itd., Calcutta.

M. O. Barcar & Sous, 16, College Square, Caleutta,

Standard Literature Company, Limited, Caleutta.

Association Press, Caleutta,

Chukervertty, Chatterjece & Co., Ltd., 18, College Bqusre,
Calcutta.

The Baok Company, Calcutts.

James Nurray & Co., 12, Government Place, Calcutts. (For
Meteorological Publications ool

¥ )
Ray Chaudhury & Co,, 68-6, Ashatosh Mukherjt Road, Calcutts,

Belentific Publishing Co., 9, Taltola Lans, Calcutts, g
Chatterjee & O0., 8-1, Bacharam Chatterjce Laue, Caloutte.
d Law Book Society, 8-%, Hast Btreet, Caleatts.
The Hindu Library, 8, Naondalal Mullick Lane, Calcutta,
Eamals Book Depét, Ltd., 15, College Bquare, Calcutia.
"Bengal Flying Club, Dum Dum Cantt,
Kall Charan & Co., Munloipal Market, Caloutta.
N, M. Roy Chowdbury & Co., 11, Coilege Sqr., Calcutta.
B. O. Basak, Esq., Proprietor, Albert Library, Daoca.
bothams, Madras,

ouse & Bons, Madras,
G. A. Nateson & Co., Publishers, George Town, Madras.
P, Varnsdachary & Co., Madras.

Oity Book Co., X
Iaw Publishing Co., Mylapore, Madras,
The Booklover's Resort, Talkad, Trivandrum, Scuth India.

R, M. Gopalakrishna Kone, Pudumendspam, Madura,
Gutral Book Depek, pare,

& Co,, Viza, ndg;;
Vijapur oy gn .
!‘Egker & Co., Ltd., %ombny.
D. B. Taraporevala S8ons & Co., Bombay.
m Chandra Govind & Sons, Kalbadevl Road, Bombay.
-« M. Tgplthl & Co., Booksellers, Princess Street, Kalbadevi

, Bombay.
New and Becondhand Bookshop, Kalbadevi Road, Bombay,
J. M, Pandia & Co., Bombay,
A. B. Wheeler & Co., Allahabad, Calcutta and Bombay.
Bombay Book Depét, Girgaon, Bombay.
Benpett, Coleman & Co., Ltd.,, The Times of Indis Prems,

Bombay.
The Popular Book Depot, Bombay,
'l.‘hlo, !Lm&:r. Orfental Book Supplying Agency, 18, Shukrawaz,
oona City.
Bams a Bros., Opposite Vichrambag, Poona City.
8, P. Bookatall, 21, Buduwar, Poons,
Mangildss & Bons, Booksellers and Publishers, Bhaga Talso,

Surat.
Tho8tandard Book and Stationery Oo., 82-33, Arbsdb Road,

War
The Btuden;w' Own Dook Depot, Dharwar.
Shri Shuukar Earaataka taka Bhandera, Malamunddi,

Vharwar.
The Btandard Bookatall, Kerachi, Quetta, Delhi, Murreo and
Bawalpindi.

RIgRA —Superintendent, Government Printing, Bihar and Orissa, P. O. Gulzarbagh, Patna,
ROVIKCE :—Manager, Government Printing and Stationery, Peshawar,

Frontier Rook & Btationery Co,, Rawalpindi,

sHosscnbhoy Earimjl & Sons, Karaob,

The English Bookstall, Karachi,

Rose & Co., Xarachl,

The 8tandard Bookstall, Quetts,

TU. P. Malhotra & Co., Quetta,

J, Bay & Sons, 43, K. & L., Edwardes Road, Rewalplnd{, M"
and Lahore.

The Standard Book Depét, Lahore, Nainital, Muas
Dalhousie, Ambala Cantonment and D

The North India Christian Tract and Book Soolety, 18, (
Road, Allahabad.

Ram Narain Tal, Katra, Allshabad.

¢ The Leader,” Allahabad,

The Indian Army Book Depét, Dayalbagh, Agra.

The English Book Depét, Taj Road, Agra.

Gays Prasad & Sons, Agra,

The .Imdl& %“%ﬂ o ;gt' S et vt Datys
e Indian opdt, ur :

Manager, Newal Kishore Press, Luoknow." sanl

The Upper Tn'la Publishing Houss, Ltd., Literature }
Ammuddaula Park, Lucknow.

Rai Sehib M, Gulab Singh & Sons, Mufid-{-Am Pres,
and Allahabad

Rama Krishus & Sons, Booksellefs, Anarkal], Labars,
Studenta Popular Depét, Anarkall, Lahore,

The Btandard Booketall, Lahore.

The Proprictor, Punjab Sapskrit Book Depdt, Baidmiths

Lahore.
The Insurance Publielty Co., Tid., Lahore,
The Punjab Religious Book Society, Lahore.
The Commercial Book Co., Lahore.
The University Book Agency, Kachart Road, Lahore.
Manager of the Imperia]l Book Depdt, 68, Chandne)
#treet, Delhi,
J. M, Jaina and Brot,, Delhl.
Fono Book Ageney, New Delhf gand Simla,
Oxford Book and Stationery Company, Delhi, Lahors,
Maerut and Calcutta.
Supdt., American Baptist Mission Press, Rangoon.
Burma Book Club, Ltd., Rangoon,
8. C. Talukdar, Proprietor, Students & Co,, Ooosh Beha
The Manager, The Indian Book Shop, Bensres CIty.
Nandyishore & Bros., Chowk, Benares City.
The t.stmmslp‘i“% Co-operative Trading Uniom, Ltd,, 3nvil
puttur (8. I. B.).
Raghunath Prasad & Sona, Patna City.
The Btudents® Emporium, Patoa.
K. L. Mathur & Bros.. Guzrl, Patna City.
Kamala Book Stores, Banki
G. Banerjea & Bros., Ranchl.
M, C. Kothari, Raipura Road, Baroda,
B. Parikh & Co., Baroda.
The Hyderabed Book Depot, Chaderghat, Hyderabad (De
8. Krishnaswami & Co., Teppakulam P, O,, Trichinopely
Karnataka Publhhln%l!ouu, Bangalore City.
Bhecma Sons, Fort, Bangaloro Clhi. .
Bugcrlntendont Bangalore Press, Leke Visw, Mysore
angalore Cfty.

AGENT IN PALESTING l~Bteimatzky, Jerusalem.
t4gent for publieations on aviation only.



Personnel of the Board.

President . . . . Dr. J. Matthai.

Mr. Fazal Ibrahim Hodkin,
Members .

Mr. G. T. Boag, C.1.E., 1.C.8.
Necretary . . . . Mr. G. 8. Bozman, I.C.S,

(up to 9th March 1932).

Technical Adviser Mr. F. W. Hodkin, B.Se., F.I.C.



TABLE OF CONTENTS.

Para,

[ S|

o ot b 0o

19.
20.
21.
22,
28.
24.
25.
26.
27.

28.
29. . .
. Sand : —Qualities of glas:makmg sands .
31.
32.
33.
3.

. Representations received

Preliminary

CHAPTER T.—THE PRESENT POSITION OF THE GLASS
INDUSTRY IN INDIA AND ITS METHODS OF PRO-

DUCTION.

. The past history of the glass industry in India
. Barly experiments on modern lines .
. Developments before and during the war .

The present scope of the industry .

The manufacture of glass—
(1) Raw materials

. (2) Furnaces

. Advauntages of gas—ﬁred i‘urnaces

. Pot furnaces

. Pots

. Pot Arch

. Tank furnaces

. (8) Manipulation .
. (@) Bangles: the old method of manufacture .
. Reshmi bangles

. Fancy bangles

. (b) Lampware

. (¢) Bottles and phnls——

(#) by hand

(1)) by machinery

(d) Pressed ware

(e) Glass tubing

(f) Sheet glass 5
(g) Figured and rihhed glass 1
(4) Annealing

(5) Finishing processes

(6) Packing

Summary

CHAPTER 11.--NATURAL ADVANTAGES POSSESSED
THE INDIAN GLASS INDUSTRY.

The Fiscal Commission’s first condition
Raw materials

Deposits of sand in India . .
Quantity and price of Indian sand .
Chemical analyses of sands .
Mechanical analyses of sands .

BY

Pace.
Y

w B

>

Sgwcwwmm\:\:aa

10
11
1
12
12
12
12
13
13
14

15
15
16
17
19
19

23



CHAPTER II.—NATURAL ADVANTAGES POSSESSED BY THE
INDIAN GLASS INDUSTRY—contd.
Para. Page.

356. Purification of Indian sands . . . . . . . . 26

36. Boric oxide . . . . . . . . . . 27
37. Soda ash and Snltcnke . . . . . . . . . 27
38. Indian sources of supply . . . . . . . . 28
39. Dependence on imported materials not a bar to protection . . 30
40. Proportionate cost of soda ash in glass manufacture . . . . 80
41. High cost of soda ash in India . . . . . . . . 92
49. Olaim io protection not invalidated . . R . . . 32
43. Lime . . . . . e . . . . 33
44. Limestone deposits in Indm. . . . . . . . . 34
45. Other materials:—Zinc oxide . . . . . . . . 34
46. Baltpetre . . . . . . . . . . . . 35
47. Zinc dust . . . . . . . . . . . 33
48. Colouring materials . . . . . . . . . . 3
49. Refractory materials . . . . . . . . 35
50. Chemical composition of Indmn ﬁreclays . . . . . U8
51. Physical properties of lundian fireclays .. . . . . . 39
52, Bilica bricks . K : < . 1 . . . . . 89
53. ¢ Mullite ' refractories ] 4 . . . . . 40
54, Coal:—Calorific value of Indxan coal ] . . . . . 40
55. Other qualities of Indian coal . 1 . . . . . . 43
56. Coal and oil fuel compared . g L . . . . O %
57, Labour . . . . . . - 71
58. Former defects ok labour in Indlan glass factorles . . . . 45
59. Present condition of labour in the glass industry . . . . 45
80. Market : —Imports . 4 3 ! A . . . . . 46
61. Indian manufactures ! 5 > ) . . . . . 48
62. Estimate of total market : 5 . . . . . . 46
63. Summary . . . . . . . . . . . b1
"CHAPTER ITIL.—THE CASE FOR PROTECTION AND PRO-
POSALS TWOR ASSISTANCE.
84. Kinds of glassware considered . . . . Co . . 63
" (1) SHEFT GLAYS, PLAIN AND FIGURED,
65. Plain sheet glass at present produced only iu one factory . . 53

66. Situation of United Provinces Glass Works not uneconomical . B4
67. Works expenditure at Bahjoi in the last three years . . . 36
68. Differences in works expenditure during the last three years

explained . . . . . . . . . 56
69. Estimate of future works cost . . . . . . . Y
70, Estimate of overhead (hqrges aud profit . . . . 89
71. Allegation that present price of 1mp01ted sheet gla.ss is uneco-

nomical . . . . . 60
72. Cost of m'mufucturmg sheet glasq in Belgmm in 1926 . . 61
73. Recent cost of manuafacture in Belgium . . . . . , 62

74. Allegation of uneconomical prices justified . . . . . 62



il

CHAPTER ITL—-THE CASE FOR PROTECTION AND PRO-
POSALS FOR ASSISTANCE—contd.

(1) SBEET GLASS, PLAIN AND FIGURED—contd,

Para,

75.
76.
7.
78.
79.
80.
81,

82,

83.
84,
5.
86.
87.
88.
89.
90.

91.
92.
93.

94,
95.
96,
97.
98.

99.
100.
101,
102.
108,
104.
105.
106.
107.
108.
109.
110.
1
112..
13.
114.

Conditions of the Fiscal Commission satisfied . . . .
Progress of the Indian sheet glass industry satisfactory . . .

Average fair selling price during the period of protection .
Measure of protection . . . . . . . . .
Figured and ribbed glass . . . . . . . . .
Plate glass . . . . . . . . . .
Objections to bountles . . . . . . . .
(2) BLOWNWARE AND PRESSEDWARE.

Examination based on the costs of the Calcutta Glass and Silicate
Works . . . . . . . . .
Works e\pendlture in 1930 . . . . .
Reduction in works expenditure during the last five years .
Equipwment and normal capacily of the works . . . .
Cost of materials . . . . . . . . . .
Cost ahove material . i . . ; s
Tair selling price of hand-mude glasswaze . . . . .

Fair selling price of machine-made glassware

Conditions of the Fiscal Commission zatisfied if manufacture is
based on machinery . ; 2 5 . . . . . .

Measure of protection . 1 .
Cost: of manufacturing globes and chlmneys hlgher than bottles

Measure of protection for bottles apphcahle to other kinds of
blownware and pressedware . . . . . .

Specific duties unsuitable . - . . . . . .
Representations from users of bottles .

Representation from the Government of the I’un]nb

Objections to protection for hottles not valid . . . . .
Representations from other users of bottles

(3) BaxcLEs, BEsavs axp Farsr Pearis.

Statements of costs supplied by bangle manufacturers .
Classes of bangles manufactured . . . . . . .
Future output of typical factory . . . . .

Differences in costs of materials . . . . . .

Costs of compositions for different colours

Cost of crucibles . . . . . . . . . . .
Cost of works labour . . . . . . . . .
Cost of power and fuel . . . . . . . .
Cost of supervision and repairs . . . . . .
Cost of packing .

Selling expenses . . . . . . . .
Overhead charges and proﬁt . . . . . .

Fair selling price ., . . . .

Fair selling price per doyen pairs . . . . . . .
Price of imported bangles . . . . . ‘ . .

Conditions of the Fiscal Commission ﬂatlsﬁed

Pagn..

61
65
66
66
67
67

68
69
70
70
71
72
73
76

76
77
79

81
81
82
82
83

84
84
85
86
86
88
88
89
89
00
90
50
01
91
91
92



v

CHAPTER III.—THE CASE FOR PROTECTION AND PRO-
POSALS FOR ASSISTANCE—concld,

(3) Ba~neres, Brans axn Fanse PearLs—contd.

Para. Page.
115. Measure and form of protection . . . . 9%
116. Economies resulting from- the use of recuperatwe furnaues . .94
i17. Effect of recuperative furnaces in lmprovmg quahty and appem-

ance of glass . . Y5
118, Duty on bangles to be apphcd to falw be wds and pe.irls . .96

119.
120.

121.

122.
123.

124.
125.

126,
127,
128.

129,

130.

131,

132,
133.

134.

135.

136.
137.

(1) GENERAL RECOMMENDATIONS,

Summary of proposals . . . . . 7
Burden on the consumer . . . . . . . .97
Period of protection . . a8

CHAPTER IV.—SUPPLEMENTARY PROPOSALS.

(1) OrGAN15ATION OF RESEARCH AND TRAINING.

Defects in present methods of working . . . . . . 90
Kurnaces .- : 1 : ' . . . . .99
Manipulation and annealmg . . . . 100
Protection ineffective withont resealch and trammg . . . 101
Main tines of investigation . ! : . . . . . - 101
Txammg of personnel ; . . . 102
Location at Harcourt Butlor ’l‘cchnologmal Tnabltute . . . 103
Outline of scheme for research and training . . . . . 104
Relations with manufacturers of glass . . . . . . 108
Grant by Central Government . : . . . . . . 106
Devolution Rules examined . : . . . . . . 106
Need for supplementing protective duties . . . . . . 106

(2) EsraBLIsEMENT OF FoRrEIGN CONCERNA.
Establishment of foreign concerns not inconsistent with the policy
of protection . . . . . . . 107
Conditions to be observed by fore1gn concerns . . . . 107
Danger of monopolistic developments . . . . . 108
Action necessary in the case of the glass industry . . . . 109

APPENDIX,

¥Estimate of revenue hkely to he ylelded by the protectxve duties
on glasy . . . . . 111



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 Oclober, 1931. The terms of the Reso-
lution are as follows:—

““ The (fovernment 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 8 of the Resolution of the Government of India,
Departument of Commerce, No. 3748, dated the 10th July, 1923,
they have decided to refer to the Tariff Board for examination
these representations along with any others of o similar nature
which may be brought to its notice.

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

(1) whether the conditions laid down in the Report of the
Indian Fiscal Commission are satisfied in the case
of the industry, aud to what extent, if any, and in
respect of what articles, or class or deseription of
articles, protection should be afforded;

(2) in what form and for what period proteetion, if any,
should be given; and

(8) how its recommendations, if any, will affect other
industries.

3. Firms and persons interested who desire that their views
should be considered by the Tarifi Board should address their
representations to the Secretary to the Board.”

The Board issued a Press Communiqué, dated 20th October, 1931,
calling upon all firms and persons interested in the enquiry to make
written representations mnot later than 20th November, 1931.
Mr. ¥. W. Hodkin, B.Sc.; ¥.I.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-
nlies were received from factories and from mannfacturing asso-
ciations. Representations were also received from & large number
of firms interested in the use of glass bottles and containers. We
made a tour of inspection of glass factories heginning at the end. of
November, the programme being as follows: —

Nov. 23rd.—Visited Kandivli Glass Bangle Factory.
Now. 25th.—Visited Paisa Fund Glass Works, Talegaon.
Nov. 26th.—Visited Ogale Glass Works, Ltd., Ogalewadi.
Dec. 1st.—Left Bombav.
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Dec. 2nd—5th.—Arrived Agra. Visited Firozabad bangle
factories.

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

Dec. Tth.—Visited TUnited Provinces Glass ‘Works, Ltd.,
Bahjoi.

Dec. 8th—10th.—Visited Allahabad Glass Works, Naini.

Dec. 11th.—Arrived Calcutta.

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

Dec. 15th.—Visited Calcutta Glass and Silicate Works, Lid.

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

Jan. 2nd.—Visited the Potteries, Jubbulpore (Messrs. Burn and
Company, Ltd.).

While at Allahabad we invited Mr, J. L. Sathe, 1.0.S., Director of
Industries, United Provinces, and Dr. H. D. TI. Drane, D.Sc.,
Principal of the Harcourt Butler Technological Institute, Cawnpere,
to meet us, and we had the advantage of a discussion with them on
matters affecting the industry. In Calentta we took oral evidence
from the Bengal Glass Works, the Calcutta Glass and Silicate Works
and Mr. P. M. N. Mehta on the 17th and 19th December. The
Board’s office opened in Bombay on January 2nd, 1932, after the
Christmas holidays. The following oral evidence was taken in
Bombay : —

Jan 11th.—TUnited Provinees GGlass Works, Baljoi.
Jan. 12th.—Allahabad Glass Works, Naini.

Jan. 13th.--Upper India Glass Works, Ambala.
Jan. 13th.—Mr, Meyer Nissim, Bombay.

Jan. I14th.—Ogale Glass Works, Ogalewadi.

Jan. I18th.—Kandivli Glass Bangle Factory.

Jan, 18th.—DPaisa Fund Glass Works, Talegaon,

Jan. 19th.—Glass and Bangles Industrial Association, Firoza-
bad.

We wish to express our appreciation of the courtesy and hospitality
which was shewn us by the proprietors, managers aud staff at all the
factories we visited.

We desire also to acknowledge the services rendered by our
Technical Adviser, Mr. . W, Hodkin, whose co-operation has been
of the greatest assistance to us in the elucidation of the technical
and practical aspects of the glass jndustry in India. Tlis accurate
and detailed knowledge has greatly facilitated our investigation of
the problems connected with this enquiry. Tn the inspection of
factories, in the examination of witnesses and ahove 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 industry in other countries and his thorough grasp of the
commercial as well as scientific questions involved in it 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 inter-
pretation of the evidence on which they are based we have benefited
greatly by his clear perception and expert eriticism and judgment
and by the untiring energy which he has devoted to his- work,



Report on the Glass Industry.

CHAPTER 1.

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

Dr. C. 8. Fox of the Geological Survey of India in his ‘* Notes
-on (#lass Manufacture ’’ published in 1922, observes that there is no
. evidence of the existence in India in early
_th;rh*’ st in‘;‘l;’:f“y of times of a great and flourishing glass indus-
India® i try. ¢ The first Indian (Ceylon) references
to glass are in the Mahavamsa, the chronicles
of the Sinhalese Kings (B.C. 306), when glass mirrors were carried
in processions. Crude glasswaie and ornaments of glass of about
the early Christian era have been found in various parts of India,
but there is no evidence for supposing that a flourishing industry
existed in India at that time.”’ He adds that though it is known
‘that glass decorated with enamel was made in Delhi during the
seventeenth century, the glass industry throughout 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 heyond the stage of producing a very inferior material,
utilised almost entirely for the manufacture of bangles and, to a
‘very limited extent, for small bottles to hold perfumes and for flasks
.in which to store (Ganges water ’’. He also quotes Buchanan’s
reference to the art of glass making as practised at Muteodu, which
he visited on a journey from Madras through Mysore 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 & 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 to Muteodu, they found that their furnace was
not sufficiently strong to liquify European glass. The bottles were
then reduced to powder and mixed with alkali, but these materials
produced only a useless white mass. Qur glass, therefore, is consi-
dered by them as useless as our cast iron; for neilher of these
substances are in a state npon which their fires have any effect ”’.



2 CHAPTER L

2. The manufacture of glass and glass articles on modern lines
started in India in 1892. Between 1892 and 1900 five modern
Barly  exveriment factories were established, two of which did
modeey experiments Of ot long survive. Of the other three, all of
which were under Huropean management,
assisled by men trained in European glass works, and two of which
were equipped with large modern furnaces and plant and were not
stinted for capital, one worked from 1892 to 1899, another from 1898
to 1902 and the third from 1900 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
Industrial Commission (Appendix E) to the inadequate technological
skill of the Kuropean experts, who were further handicapped by the
demand for quick results before they had had fime to acquaint
themselves with local conditions, such as the influence of the climate
and the potentialities of the local raw materials and labour.

3. In spite of these failures the industry appears to have had a
special fascination for Indian enterprise; for between 1906 and 1913,
16 factories were established under Indian
anlge;if;gg‘?“}‘s wag’em‘e management, assisted sometimes by European
trained glass workers who stayed on in the
country after the earlier ventures had failed, and sometimes by
Japanese 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 one of them was moking a commercial profit.
The outbreak of the war at once stopped the flow of imports from
Germany and Austria. To supply the need thus createg new fac-
iories came into existence; and it was estimated that in 1018 about
twenty factories were at work, of which seven at Firozabad were
engaged entirely in the manufacture of glass for bangles, and the
others produced mainly lampware and to a less extent 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
frade, 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 glassware at a similar amount, Other countries
besides India had developed their glass making resources to meet
the conditions and demands arising out of the war; and when these
conditions were withdrawn, many of them were in a position to do
a Dbig export trade. Some countries erected new factories to meet
the growing demands of the trade which 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 POSITION OF THE GLASS INDUSTRY. 3

4. The struggle against competition with imported goods has
continued till quite recently when the industry has received some
The present scops of assistance from the increase of the revenue
the industry. 0 duties from 15 to 20 per cent. in March 1931
and to 25 per cent. in September, and from
* the recent alterations in Japanese and European exchange. Krom
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 bangles and one in the manufacture
of false pearls, The Glass Manufacturers’ Association, which does
not concern itself with the bangle making part of the industry, has
%iven us a list of twenty-two factories. A list supplied by the
irector of Industries, Bombay, omits four of the factories men-
tioned by the Association, 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-
facture of bangles at Firozabad ; they omit three mentioned by the
Director of Industries, Bombay, but include fifteen works which are
pot in his list. Dr. Drane has given us a 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 Daceca, one maker of hangles in Calcutta and one maker
of false pearls in' Bombay) who are mentioned in none of these lists,
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.
Glass and Director of
Glass Bangles Industries, Dr. Drane. All sources.
Manufac- | Industrial Bowbay.
turem Assoclation,
Province or State. | Assocla- | Flrozabad,
- tion. {Bangle Bangle Bangles
factories). fac- Others, | Bangles.[ Others, and Others,
torles. false
Pearls.
Punjab 1 1 1 1
Tnited Provinces . 8 20 8 7 25% 4 23 11
Bengal . ¢ ki . 4 1 10
Bombay f 4 e 2 4 ve [ 3 8
Centrn] Provinces . 2 e 2 . 2 2
Bikanir . 1 , . . 1
H. E. H. the Nizam’s . . . 1 .. e 1
Dominlona. . .
TOTAL . 22 20 10 22 25 18 27 32

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

* Furoaces, two ar three of which may be in one factory.
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Of the twenty factories represented by the Glass and Bangles Indus-
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 such a quality
as to enable them to imitate the colonred and decorated bangles
imported from Japan and Czechoslovakia; and the industry has in.
the last six years expanded rapidly in this direction. New factories
have also been established for the manufacture 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
1920 to upwards of Rs. 115 lakhs, there has also been an increase in
the value of other kinds of glassware manufactured which is now
estimated at about 25 per cent. higher than the Rs. 20 lakhs at
which it was put in 1920. For six of the thirty-two factories which
produce glass other than bangles, we have received no information
as to the nature of the ware manufactured. Sheet glass is 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. Bottles and phials are made at twelve:
factories, three in the United Provinces, seven in Bengal, and two-
in Bombay. Lampware, globes and chimneys are madge' in twenty-
four factories, that is to say, in all except two of the twenty-six
factories the nature of whose products has been reported to 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.

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 beyond the mere fact of their existence, there
are six manufacturers of bottles and fifteen manufacturers of lamp-
ware who have neither made wriiten representations nor appeared
before us to give oral evidence. We understand 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 fifty-nine factories whose existence has heen
reported to us, to detailed answers to our questionnaire prepared by

Representations received.

* 98 manufacturers of bangles and false pearls, 2 manufacturers of sheet.
glass, 6 manufaeturers of bottles, and 9 manufacturers of lampware. The two
manufacturers of sheet glass and six of the manufacturers of lampware also
mske bottles.
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the pangle 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:—

(1) Selection, preparation and mixing of the raw materials.

() The melting of the resulting ‘ batch ’ in a furnace,

(3) The manipulation of the melted glass either by hand or by
machinery. '

(4) The process of anncaling.

(5) Finishing operations.

The manufacture of
glass :—1. Ruw materials.

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 in Tndia the principal raw
materials are silica sand, sodium earbonate (soda ash) and lime.
In the manufacture of common 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 suitable proportions
and should mix them thoroughly. "We shall consider in our next
Chapter how far the glass manufacturer 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 empfoyed in Indian factories. A simple form of
' _mechanicaf) ‘ mixer ’ is commonly but mot universally employed. .
- In the United Provinces (lass Works at Bahjoi where sheet glass is
manufactured by the Fourcault process, and in the Allahabad Glass .
Works at Naini where hottles are made on (PNeill 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
comparativelv low temperature and is easy to work; on the other -
hand an excess of soda ash affects the durability of the glass, and,
since soda ash is the most expensive of the princigal raw materials,
adds greatly to its cost. This excessive use of soda ash is specially
noticeable m the hangle industry, in which the batch compositions .
commonly approximate to one of the three types shown below : —

TaprLe II.
Sand . . . . . . 100 100 100
Soda "ash . . . . . 49 45 48
Limestone . . . . . 24
Slaked lime . . . . . 4 10
Saltpetre . . . . . 2 6
Borax . . , . . 1 10 20
Zinc oxide . . . 12
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A mixture in which the proportion of soda ash was [imited to 85
parts for every 100 parts of sand would produce a more durable and
a cheaper glass and would also produce the correct ¢ tinkle ’ in the
bangles, which the Indian banglemaker now complains that he
cannot get. In the case of manufacturers of blown and pressed ware
the proportion of soda ash used is not so great and the durability of
their glass is satisfactory, though there is room for improvement in
this respect in this branch of the industry also.

7. 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 tempera-
ture. The furnace in a glass works may be either a pot furnace or
a tank furnace; in a pot furnace the glass is melted in pots or
crucibles placed in the furnace chamber; in a tank furnace the lower
walls of the combustion chamber itself serve as the container for
the molten glass. A pot furnace is employed for the production of
glass of specially high 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'is used when quantity is the main
congideration, and especially when glass is formed into articles by
machines which require a uniform and steady supply of molten
glass. Turnaces 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
a gas-producer which is separate from the combustion chamber. As
the gas reaches the entrance or entrances to the furnace chamber it
is mixed with the necessary amount of air for combustion. The air
is preheated on its way to the furnace by making use of the heat
borne by the outgoing 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 air (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 entrance to the furnace the heated air meets the
gas from the gas producer which has also been preheated by passing
through a similar regenerator. The mixture enters the furnace in
a state of combustion; and after 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 to maintain a
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 its
way to the furnace may pass through a regenerator which still
retaing the maximum amount of heat from the exit gases. Tn tlie
recuperative process this reversal of the direction of the current is
unnecessary, for the process is continuous, the air entering the
furnace through vertical channels 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. Furnaces.
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through the recuperator on its way to the furnace, the comparatively
slow rise in its temperature as compared with the rapid rise in the
case of the regenerator may cause dissociation of the gas, impairing
its heating value and tending to clog the recuperator passages with
soot. It is usually passed direct from the producer into the furnace,
care heing necessary to prevent il carrying in an escessive amount
of dust. FEither 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 to instal than regenerators; the recuperative
process being continuous requires less attention than the regenera-
tive which 1s intermittent, and it is easier to keep the furnace
temperature regular with the continuous recuperative syvstem. On
the other hand special refractory materials are necessary for the tubes
in the recuperative system, and special care is required to prevent
leakage. Since there is a greater reserve of heat in u regenerative
furnace, it is more suitable for very large installations, either pot
or tank,

8. A gas-fired furnace, with either a recuperative or a regenera-
tive system of preheating, has many advantages over a direct fired
furnace, in which the fire box forms an inte-
gral part of the combustion chamber. The
thermal efficiency of a direct fired furnace is
low for several reasons: there is a Joss in heating the large excess
quantity of air necessary to oblain combustion; there is no 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
recovered by the use of air flues round the fire box. A gas fired
furnace on the other hand needs only a slight excess of air to burn
the gascous fuel completely ; the heat carried away by the exit gases
can be largely transferred to the incoming gas and air; the gas is
burned and 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 before combustion
higher teraperatures can be attained. Moreover, since the fuel can
all 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 and 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 ceutral fire box or, in a gas-fired
furnace, round the ‘eye’., The burning
gases pass from 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
furnace, the exit flues tonk off in front of the bottom portion of each
pot and led the exit gases upwards into a high cone which was built:

“Advantages of gas-fired
furnaces.

Pot furnaces.
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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 ports are
.arranged between the pots and the exit gases pass downwards into a
flue towards the base or surrounding the %ase of the furnace by which
‘they are led to the chimney. VV% 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-
darly to those in the circular furnaces. We have also seen one
rectangular gas-fired regenerative pot furnace, which produces a
temperature ﬁistinetly 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
Pois pots—each holding about 28 1bs.—and melted
: in a circular furnace built of ordinary red
‘brick. These factories produce only the cheapest type of common
bangles. The other pot furnaces usually employ pots capable of
holding 600 or 800 lbs. of ‘ bateh ’; and a circular furnace may be
built to hold 7, 8, 9 or 10 pots.  One factory has used pots 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 which new pots
are set while the furnace is maintained in operation. If a raw pot
Pob A is introduced directly to the high tempera-
ot Arch. A X N .
ture of a working furnace it will iy to pieces
immediately. It is, therefore, necessary to heat it up gradually to
' temperature between 1,0009 and 1,300° C. when it can safely be
set in the furnace. This preliminavy heating occupies from five to
soven days and requires careful regulation. It is done in an auxi-
liary furnace, termed a ‘‘ pot arch ’’, which may be of the kiln
type, in which the heat is derived from a fire box in the furnace;
but the gas-fired type of pot arch is generally preferred, for in it
the regui;ation 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 (Hlass Works, Bahjoi, the glass for the
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 varying 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 ¢ cross-flame ’
regenerative type. A ‘ cross-flame ’ furnace is ove 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 and are far more
officient than the pot furnaces. Their efficiency might be further

Tank furnaces.
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improved by scientific control of the gas production and by some
:adjustments in furnace dimensions and operation.

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. Manipulation describe the methods applied to the different

: : 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
(@) Bengles : the old manufactiure are c::_rried ori}hside.by side Xit'h
y more modern practices. ere are a certain
method of manufscture. imher of factories which only make ‘“ Block
Glass *’, either colourless (usually of a greyish tint) or coloured.
'The melted glass is ladled out on to metal plates, allowed to cool,
and broken into pieces measuring about 47 x4” 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 bhangles. In the more primitive factories
common bangles are made by eraftsmen who work in pairs. . One
of them gathers a lump or “ gob ’ of glass on the end of a pointed
iron rod; pressing the glass with a knife against the point of the
rod he makes a hole through the middle of it, and then works the
glass into a ring whijch he transfers to a fireclay cone held by his
partner. The glass is then pressed down this cone, expanded to the
desived size and shaped by pressure between the cone and a fireclay
‘block, in which a groove of the required width has been cut. In
some cases hoth the cone and the bloek are quite plain; but more
often both the groove in the fireclay block and the cone are carved
wifh 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.
The glass is gathered on a rod and shaped
first into a round lump; 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 downwards into
a mould. If it isshaped 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 the mould is a quicker opera-
tion and glass treated in this way may not need reheating. When
sufficiently hot it is taken to & winding plant which consists of a
evlindrical steel roller which is usually operated by hand, though
in one case electric power is employed. Under the roller is a heat-
ing device which may be shallow coul fire or a row of small gas
jets. With a pair of pincers the point of the glass cone is pulled
out into a thin strand and wrapped round the roller. “Tha roller is
then rotated at a high speed and the glass is wound on to it in the
form of a spiral. The thickness of the strand of glass forming the
spiral will depend upoun 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

Reshmi  bangles.



10 ) CHAPTER I-

glass while it is being wound on to the roller, The glass spiral is
removed from the -roller, and when cool is 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 potassinm
e cyanide into the glass before it is guthered.
There are countless other varieties of fancy or decorated bangles.
Hollow bangles may be made by gathering the glass on a tubular
iron rod, blowing it into a hollow bubble and winding it on to the
roller in the form of thin glass tubing. These hollow bangles are
specially adapted to forms of decoration such as silvering, which is
performed by introducing a solution into the circlet before its ends
are joined. Any variety of shape muay he given to the bangles by
manipulation of the glass at its first gathering. Parti-coloured
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 to be heated again to fire or fix the enamels: this is done
in a muffle furnace with three chambers each Leated to a different
temperature, the trays of bangles being moved from one chamber
to another.

17. Globes and chimneys are always made by hand processes.
A boy gathers a small quantity of glass on a Klowing iron and
(5) Lampware blows it into a round bubble which is
B A 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
hubble 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, three or four globes or chimneys at a time. It is opened
by a boy who hungs a strip of wet Fuper 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 which
prevent the glass sticking. The mould is then opened and the blown
glass laid on a tray and cracked from the blowing iron and 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 deseribed for the manu-
(c) Bottles and phials: itcture of Jampware up to the removal of the
(i) by hand. blown :zhape irom the mould, except that
for small bottles there is only one gathering
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of glass and only one bottle is blown in & mould at one time.
When the bottle, still adhering by the neck to the blowing
iron, is removed from the mould it is received in a shaped
receptacle on the end of a rod (punty) and the blowing
iron is cracked away. The bottle is carried on the punty to a
glory hole and the neck is softened. Then by the use of a
pincer like tool, which has a 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 annealing kiln. Wide-mounted jars are made in very much
the same way; but to form the mouth of a jar it is usual to add a
thin strip of molten glass round the neck before using the finishing
tool.

19. In the Allahabad Glass Works there are four O’Neill
machines and one Lynch machine complete with Miller feeding
devices and at the Calcutta (zlass and Sili-
cate 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 gize. These gobs of glass are
cut off immediately below the “hoot’ by automatically operated
sheares and arve received in moulds set upon a horizontal revolving
table. As the table revolves the mouth of the bottle 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 hottle is removed either
auntomatically 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
and paper weights. The gatherer draws on
the end of an iron rod more molten glass
than is required to fashion the article to be made. He then lets the
glass flow into the mould, and the presser, when he thinks that there
is enough glass in the mould, cuts off the low with a pair of shears.
The mould is placed below the plunger of a press, and the presser
by operating a lever brings the plunger down upon the surface 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
to 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,

(#1) by machinery.

(d) Pressed ware.
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21. In one factory the same glass as that used for bottles and.
lampware is wade into glass tubing for the manufacture of test and
specimen tubes or syringes. The glass is.
gathered on a hollow tube or blowing iren
and shaped by blowing and rolling on the marver into a hubble 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 into a long tube as the
blower and the boy wulk away from one another. The tubing js
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-
city of about 300 tons, ut the end of which
four Fourcault machines are operated.
Below cuch machine, floating in the glass is a refractory block
called a © debiteuse . In the middle of the block for almost its
whole length is a slit with highly polished sides. The debiteuse is
pressed down into the glass which 1s forced up through the slit, and
caught up by a drawing fork or bait. This ga.it 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 slit. Since the pressure of the
debiteuse is continually foreing glass up through the slit, and the
glass is drawn away as fast as 1t rises, the process is continuous.
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:
sizes required and defective parts removed.

(f) Sheet glass.

23. Ome 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 is passed between
rollers by which the desired pattern is im-
pressed on it. It comos out in the form of
n sheet on to a table from which it is transferred automatically to
the annealing lehr.

24. If glass is chilled or cooled rapidly it becomes strained. Tt
is therefore necessary to control the rate at which glass articles are
cooled after they are fashioned; otherwise
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 it
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 temperature at which
strain can be removed—‘‘ the lower annealing temperature >’—the
rate of removal of strain or the rate of annealing is very slow. As
the temperature is increased the rate of annealing increases until a.

(9) Figured and ribbed
glass.

4. Annealing.
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temperature is rveached known as the ‘‘ upper annealing tempera-
ture *’, above which no residual strain is possible. It follows that
the quickest way to remove strain is to 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 hrought 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 outer portions of glass will become
so much cooler than the inside that strain will develop. The
actual rate of cooling as well as the upper and lower annealing
‘temperatures vary with the composition of the glass and can only
be determined by experiment. The annealing process is carried out
either in a 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
manufactured renders a separate process of annealing unnecessary.
Thus bangles which are wound on to a roller over coal or gas fires
need not be separately annealed; and in the Fourcault process of
making sheet glass the temperature gradually cools as the sheet is
drawn up through the shafi whieh houses the rollers so that by the
time it reaches 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 India annealing is done im kilns or ovens, in
which the hot glassware is packed in 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 he
cleaned and packed. A few of the Indian factories are equipped
with annealing lehrs in which the goods are placed upon a tray
which is moved slowlvy 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 Tt is only in the case of lampware that any considerable work
‘has to be done after the annealing process is over. In the blowing
of globes or chimneys whether singly or in
a 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
each article of a serles and thirdly at the bottom 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 Tndian
factories by ehipping with a knife, which 1nevitably produces globes
or chimneys with rough jagged ends. These ends are then ground
flat upon a rofating iron wheel covered with wet sand. In most
factories the grinding is done by hand labour: but one works is
equipped with an automatic grinder.

5, Finishing processes.

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 head. Sheet glass is
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Eacked 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 heyond some straw hetween 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 in bundles of
matting or gunny,

27. This completes our survey of the processes of manufacture at
present employed in Indian fuctories. 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
particulars in which we think that the Indian practice might be
improved. Tor the present it is sufficient to say that it is clear that
in recent years the indusiry in general has made considerable pro-
gress in the methods of production, in the kinds of ware manufac-
tured and in the adaptation of the refractory materials available in
India to the manufacture of crueibles and {urnace blocks.

Summary.



CHAPTER II.

Natural Advantages possessed 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-
tion is ihat it must possess natural advan-
tages in the form of an abundant supply of
raw materials, cheap power, a sufficient
supply of labour or a large home market. It is therefore necessar,
to consider how far the glass industry in India satisfies this condi-
tion.

The Fiscal Commis-
sion’s first condition.

29. The raw materials used in the manufacture of glass may be

Raw Materials. rlassified under the beads of:—

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

{2) Osidising agents.

(3) Reducing agents,

(4) Colouring agents.

The materials used by Indian manufacturers of glassware are,
among acidic oxides, principally silica which is obtained from sand,
sandstone or quartzite rock, and 1o 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) und occasionally in the form of
sodium sulphate (salt cake). and ¢aleium oxide, obtained from lime-
stone, quick lime or slaked lime. Other basic oxides occasionally
used in India are zine oxide which is employed only in the manu-
facture of seleninm ved glass, and barium carbonate which is used
by one manutacturer of bangles to add brilliancy and weight to his
glass, Oxidising agents are introduced to serve various purposes;
they may be required to decompose organic matter and so prevent
discoloration of the glass or they may be used to maintain oxidising
conditions in substances which would otherwise be reduced too
quickly; the material most commonly used for these pm%)oses in
Indian glass factories is potassium nitrate or saltpetre. The only
reducing agent at present used in Indian glass factories is zinc dust
which is used in some bangle factories in order to produce the
conditions necessary for the formation of selenium red glass.
Several colouring agents are emploved, especially 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

( 15 1
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materials, it is a common practice to add to the batch such colouring
agents as will neutralise the discoloration and so produce colour-
less glass.

30. Silica, which is the principal constituent of commercial
glass, is obtained from sand, sandstone or quartzite rock. Wher-
: ever 1t can be obtained sand is preferred
Sand :—Qualities  of because its use saves the expense of crushing
glassmaking sunds. stone or rock to the degree of fineness re-
gquired. The term *sand’ connotes not a
substance of some particular composition, but a substance which
consists of grains of a particular size, the limits being generally
regarded as (-1 mm. diameter for fine sand and 1 mm. (ﬁameter for
coarse sand. When sand cannot be obtained sandstone or quartzite
ofters a suitable substitute; but the sand obtained by crushing stone
or rock, even if ii be wushed and graded after crushing, is not so
even as sand graded by natural means; and of vourse the crushing
and any subsequent treatment tend to increase the cost. The choice
of sand for g?ass manufacture-should depend upon its 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 iron oxide or other iron compounds
equivalent to that amourt. The objection to the presence of iron in.
the sand is that it colours the glass as shown below :—

Percenlaze of

iron oxide in Colour of ulass.
the glass,

002 . . . . . . Colourless.
0-02—0-05 . . . . . . Almost colourless.
006—0-10 . . : . . . Very pale grleen.

0103 . . . . . . Psle green.
0310 . . . . . . Green.
| 10—2:0 . . . . . Dark green.

When the iron oxide content of the glass does not exceed 0-1 per
cent. it is possible to neuntralise the green tint by the introduction
into the glass bateh of muterials which tend to produce a purple:
or reddish purple colour, and the result is a colourless glass,
but slightly less bright and fransparent than if no colouring
materials had been employed. Where the iron content exceeds
0-1 per cent. attempts to decolourise merely result in giving
the glass a dull and greyish appearance, which is more unpleasant
than the greenish colour caused by the iron oxide. Tt is thus:
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evident that the presence of iron oxide in excess of 0-1 per cent.
makes the manufacture of bright colourless glass impossible. The
limits beyond which the presence of iron oxide renders sand un-
suttable gor the manufacture of the various kinds of glass may be
stated as follows:——

TaBuLr 11 1.

Percentage of
Type of glass, jron oxide
admissible.
For best glass, optical and table ware . . less than (-03
" For pressed tableware, white hottles and Jess than 0-06
jars. vainors, best sheet and plate.
Tor chemical glassware . . . . less than 0-10

Yor pale green glass for bottles, jarg, less than 0-30
cornmon plate and sheet.

For dark green or amber . : 3 . less than 1-00

For pourest quality glass—=black . ] . up to 7-00

Sand may contain impurities other than iron oxide; these are not
necessarily harinful in themselves; but their presence in consider-
able quantities indicates the possibility of inequality in the com-
position of the deposit from which 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
glass. It is even more important that there should be no very
large or very fine grains than that the general average of grains
should be fine; and since the finest grains always tend to contain
a higher proportion of iron oxide, it is all the more necessary to
remove grains below 0-1 mm. in diameter. At least 70 per eent, of
the sand should consist of praine hetween 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, 956 per cent, passing a 30 mesh sieve
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. All the sand used in Indian glass works is obtained from
deposits in the country. From the publications of the Geological
Deposits of sand o Survey of India, from information supplied
India by Dr. Drane and from the evidence of the
olass 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. TParticulars
are given in the following statement:—
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TasLe IV.
Deposits of sand suitable for glass making.

Province or State.

Location.

l

Nature
of
deposit.

!

' Boarce of Information.

Factoriez supplied.

Punjab .

Unlited Provinces

Do.

Do,
Delhi . .
Rajputana—

Jalpur State

Buandi State
Bilhar and Orissa

Do. .

Central Provinces

Baroda State
Do.
Wadras
Do,

f
|
|
|
|
!
t
|
I
|
i
|
i
i
i
I

Jaljon (near
Jullunder).

Loghra (near
Naini).

Bargarh (near
Naini).

Panhal (Banda

District),

Sawal Madhopur

Barodhia

Mangal Hat
(Rajmahal
Hlils).
Patraghatta
(Rajmahal

Hills),
Jubbulpore

Pedham!
Sankheda
Ennore

Ennanore

i
I
I
i
i
!
)
i
I

Rock®

Rock* .

Do.

Not known

Rock*

“ Grip

Sandstone

Do,

Sand

River sand
Sandstone
Sand
Do.

.
i
}
I
i
{
|

Dr. Drane, United Pro-
vinces Glass Works
and other factories,

Mr. G. . Hobson
(Records of Geologl-
cal Survey of Indfa,
Vol. 1L.1X),

Several factories,

Mr. G. Y. Hobson
(Records of Gaologl-
cal Survey of India,
YVol. LIX),

Dr. Drane.

Beveral factorics.

Dr. Drane,

Taited Provinces Glass
Works, ete.

Dr. Drane

Dr. Diane.
Unlted Provinces Glass
Works, :

Mr. . G. V. Hobson
(Records of Geologi-
eal Survey of India,
Yol. L.IX).

G, V. Holson

(Records of Geologi-

eal Survey of Tudla,

(Vol. LXIV).
Do.
Mr. G. V. Hobson

(Records of Geologi-
cial Survey of India,

Vol, L{SE) )
Do. .
Dr. Drane
Do,

|
\
i
[
i
5
|
|
|
i
i
i
i
!
i
{
|
)
i
|
i
i

Upper  Tndia
Works, Ambala.

Ogale Glass Works.

Paisa  Fund  Glass
Works,

Kandivll Bangle Fag-

Ginss

tory.

Flrozabad Bangle Fac-
torles,

Hardeo Glass Works,

Dacea.
Allahabad Glass Works,
*  Nainl.
. Calentta (ilags and 81t

cate Works.

P, M. N. Mehta's Bangle
Factory, Calcatta.

Tnited Provinces Glass
Worka.

Firozabad Bangle Fac-
tories.

Hardeo Glass Works,
Dacea,

Bengal Glase Works,
Calcutta.

Calcutta Glass and Stlle
cate Works.

Caleutta Glass and Sl
cate Works.

Not known.

United Provinces Glass
Works.

Firozabad Bangle Yac-
tories.

Tardeo Glasa Works,
Dacen.

Not kunown.

Do.

Do.

Onama Glass

Shrl
Works.

Not known.
Do.
Do.
Do.

In addition to these deposits, Mr. Hobsont mentions limestones in
the vicinity of Garhi Habibullah and Muzaffarabad which contain
accumulations of large masses of soft granular almost powdery
silica, material possibly suitable for the purpose of glass manufac-

* Mr. I. D. Varshnet of the Unlted Provinces Glass Works and President of the All.India Glass
Manufacturers Assoclatlon says that the materla} at these places occurs in the form of large boulders
naturally decayed and soft encugh to crumble with the fingers.

t Reccrds of % he Genlagleal Survey of Tudla, Volume LXII, 100, page 66.
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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 qualities of glass. We have 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 estent of sand deposits in India; but since so many of the
, ) factories get their supplies from Loghra and
Ingi‘;‘:}“t;gdf*“d price of  Bargarh near Naini, the absence of com-
plaiuts that the price has been raised by

competition indicates that these deposits ave very extensive 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 aunas a maund, or from Rs. 5 to Rs. 8-12-6 a ton...-

The difference in price is apparently due to the fact thut some facto-
ries themselves work quarries which they have taken on lease, while
others get their supplies fromi contractors. A factory situated near
the deposits, like the Allahabad Glass Works at Naini, which works
its own quarries, can get its supplies delivered at the factory for
Rs. 8-6-0 a ton. For sand obtained from some of the other deposits
we have been given even lower estimates of cost. The transport
of sand from Naini to (‘alcutta 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 Calcuita is about Rs. 16 a ton, while a factory near
Bombay has to pay more than Rs. 25 a ton. The fact that these
heavy freight charges do ngt 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 Indian
sands which we have found to he available in sufficient quantipy
and at moderate prices, justifies their claim
to be considered suitable raw material for the
glass 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 sands
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. S. Turner of the Department of Glass Technology at Sheffield
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 provincial
Directors of Industries and by glass factories, which may be taken
as typical of the sand actually used by the industry. 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 set out in the
following table:—

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

TasLe VI.

Chemical Analyses of Furopean and American sands,

—_— 8105, | ALO,;. | Fe, 0, [ CuO, | MgO. | Alkali. ] oéi{;i- Total, REMARKS.
British, ~
Lynn . . | 9882 058 0-06 0-16 | 0-02 v 0-33 99-95 B?J':lg};idl?ouble
French, ~
Fontainebleay. | 99-50 | 0-23 0:03 .. .. as 0-22 9948
EBelgian ~ . | 8864 0-63 0-06 0-31 | @13 0-45 0-12 100-34
German..
Hohenbocka . | 89-70 035 005 - . . 010 100-20
Americuns
Be‘r‘l;le{r.‘éprings 9965 011 - 002 0-12 | frace o 0-23 100-18 | Crushed rock,
.Va, -

We have already seen that for the glass manufacturer 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 Kuropean and
American sands. And the difference between their results and
those oblained by Dr. Drane and the analyvsts employed by the
glass works suggests that the samples analysed by Professors
Boswell and Turner must have been subjected to some form of
purification before the?' came to them for examination. This
inference is confirmed by a letter from Professor Turner to the
Director of Industries, United P’rovinces, in which he says that
the sand which he analysed appeared from microscopic examina-
tion to have been washed before 1t was sent to him. A considera-
tion of all these analvses, and especially of the four samples from
Bargarh and the three from Jaijon, suggesis that the deposits from
which the factories draw their supplies yield sands which vary con-
siderably in composition from one consignment to another and
indicates the mnecessity, if the manufacture of glass of good
guality 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 analvses disclose the presence may be removed. The
Allahabad Glass Works tesiify to the improvement made by wash-
ing their sand; for they inform us that a whiter or less coloured
glags is in this way obtained for the manufacturing of lampware.
While Dr. Drane’s analyses indicate that the gand as now used in
glass works is not suitable for the manufacture of glass of the high-
est quality or colourless glass—a conclusion which is confirmed by
the appearance of the finished articles al 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

suitable treatment can be rendered ht for the manufacture of the
best glass.

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

Mochanical analvses of grading. Here again Professors Boswell
chanical analyses o

sande. : and Turner give results for Indian sands
comparahle with Luropean and American
sands.

Tanrr VII.

Mechanical analyses of Sands*.

Total sand

. — 71 mia. 705 7025 701 70:01 £0-01. srnde
£1-0. £0°3. 1,025, L1, 70-1 mm,
Naini f . e Few 014 84 01 0-4 99-5
graina,
Pedhamli . B G5 11-5 654 19-§ 1-4 14 972
Sankheda . . . -9 707 177 05 1-2 03-3
' Tigures for sands for comparison are—

Fontainebleau . .- .. 708 28-3 0-6 08 98-8
Lyen D, W. . . . 090-8 87 02 03 995
Belglan . . 07 65 £1:0 14 04 .. 93-6
Berkley springs . .. 1-5 971 08 02 04 98-4

Professor Turner and Dr. Drane have expressed the results of
their analyses in terms of the percentoge of sand retained on meshes
of dilferent sizes as shown below:——

Tanre VIII.

Mechanical analyses of Indian sands and crushed rocks.

PERCENTAGE OF SAND RETAINED SUCCESSIVFLY ON
Through
Mesh
Mesh Mesh Mesh | Mesh Mesh 100,
30. 60. 80. 90. 100.
Analysis made by Professor
T urner.
Nalnl . . . . . 0-65 8043 . . 171 1-55
Analysn made by Dr, Drane.
Panhal . . . . 66-3 80-6 14 0-4 01 1-2
1 Q-1 415 242 8.5 0O-6 30-1
Jaijon . . . . 2 23:0 43-8 10-4 2:0 06 15-2
3 0-2 53 10-8 58 2-4 758
Bargarh . . . . 11-3 48-3 18-8 2-2 1-2 180
Delhi . . . . 84:5 46-3 83 1-2 0-2 95
Sawai Madhopur . . . 144 545 89 2.5 06 18-1
Jubbulpore . . . . 18.8 682 8-8 1-4 (1 4-4
Ennore . . . . 707 18-8 09 01 0-1 04
Epnanore . . . . 83.7 158 0-2 01 01 01
Analysis madr for Paisa Fund
Glass Works by Ranade
Institute, Poona.
Bargarh . . . . . 474 s 49-1 . 35

s Analyses made by P. . H. Boswell, loc. elt.
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For the purpose of rough approximation it may be assumed
that grains above 0-5> mm. will remain on a 30 mesh sieve and that
grains smaller than 0'1 mm. will pass through a 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:—

Tarre IX.

Approzimate mechanical analyses of Sands and Crushed Rocks.
Above 30  Between 30 Through

Mesh. and 120. 120 Mesh.
(1) Evropean and American Sands analysed by Professor Boswell—
Fontainebleau . . 086 0-6
Lynn D. W. . . . . 996 02
Belgian . . . . . 66 924 04
Berkeley . . i : 15 979 n-2
(2) Indian Sands analysed by Professor Boswell—
Naini N Few grains. 99-5 01
Pedhamli . . . 115 85-2 14
Sankheda . . } ; 99 884 0-5

(8) Indian Sand analysed by Professor Turner—
Naimi . . . . . 065 97-98 11

(1) Indian Sands analysed by Dr. Drazie--

Panhai . . . : . 683 382:5 1-2
Jaijon 1 . . . ) I 01 69-8 30-1
Jaijon 2 . . . . . 280 568 152
Jaijon 3 . . . . . 0-2 24-0 75-8
Bargarh . . . . . 113 70-5 18-0
Delhi . . . . . 345 56-0 9.5
Sawai Madhopur . . . 144 665 191
Jubbulpore . . . . 188 76-8 4.4
Ennore . .t . . 197 19-9 0-4
Ennanore . . . . 837 16-2 01

(5) Sand analysed for Paisa Fund Gloss Works by Ranade Technical
Institute, Poona—

Bargarh . . Not determined Ahout 96:5 85

The only inference which can be drawn from these results as
shown in Tables VII, VIIT and [X is the same as that suggested
by the chemical analysis of the Indian sands. The results given
by Professors Boswell and Turner indicate that there is sand in
Tndia as good as the best of the European or American sands;
Dr. Drane’s resnlts show that the sand as supplied to the glass
works is too uneven in grade to permit of regular melting and of
the production of glass free from blemishes caused by seeds or



NATURAL ADVANTAGES POSSESSED BY THE INDIAN GLASS INDUSTRY. 20

bubbles; and thoy 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 informution to whick we have had
access that there are in India abundant supplies of sand available
at modevate prices and suitable for use in
the manufaciure of the inferior qualities of
glass. In the interests of the industry 1t
is desirable that the various sources of supply should be systemati-
cally examined, the extent and cowposition of the deposits ascer-
tained and an accurate estimate formed of their true values. Tt is
possible that such investigation might bring to light deposits of
such pure and constant composition as to be suitable without
further treatment for the manufacture of the best glass. But even
without such n discovery it is evident from the analyses made by
Professors Boswell and Turner that the deposits now being worked
produce sind which, by proper treatment before use, can be brought
to a state of purity and evenness of grade comparable with that of
the best European and American -sands. Tf o 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 before
making use of it in his factorv. These operations will of course
add to the cost of his sand. Bufif by the additional expenditure
the desired improvement in the quality of his glassware can be
effected and higher prices obtaiued, it is certainly worth the mana-
facturer’s while to make a careful study of the question. Th
following very rough calculations will give an indication of the
manner in which the problem might bhe approached. The sand
may he treated either at the quacry or after delivery at the factory.
We first assume treatment at the factory. and make a vough esti-
mate of the cost of the plant necessary {o treat 5 tons of sand a day
at a factorv. The machinery, washer. drier and cifter, mav cost
£2.100 or Rs. 28,000. TInterest at 10 per cent. on this capital
expenditure will be Rs. 2.800 and depreciation at 10 per cent. will
be Rs. 2,800. The extra labour required to work this plant may
cost Rs. 12,000 a vear: and the same amount should suffice for the
fuel and water required. We thus get an annual expenditure of : —

Parification of Indian
sands.

Rs.
nterest . . . . . . . . . 2 200
Depreciation . . . . . . . 2,800
Labour . . . . . . 12,000
Fuel and water . . . . . 12.000
29.600

cr approsimately 30,000

5 tons of sand a dav for 300 davs make 1.500 tons used in the vear:
the extra cost comes to Rs. 20 per ton of sand. If we assume that
about 1,700 1bs. of sand are reeuired to produce a ton of melted
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glass, a ton of sand will produce about 2,950 lbs. of melted gluss.
In the process of manufacture there is a loss by wastage, hreakage,
and in other ways of 25 to 30 per cent.; but all the loss of sand
except about § per cent. can be recovered and added to future glass
batches in the form of cullet. Thus deducting 5 per cent. from
2,950 1lbs., we get about 2,800 lbs. of finished glassware us the
yield from a ton of sand. And if, as we have been informed,
40 gross of small sized phials weigh ahout a ton, we get 50 gross
as the vield from a ton of sand; and since the extra cost per ton
of sand is Rs. 20 the extra cost per gross of phials will be 6'4 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 he in
excess of that now incurred; for the sand at Toghra and Bergarh
oceurs in the form of soft rock, which now has to be crushed hefore
the sand can be sent to the factories; and the espenditure incurred
on this aperation should be set off against the expenditure now
proposed.  Turther, the two largest and best equipped factories in
India are the Allahabad Glass Works at Naini and the TUnited
Previnces 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 capacity is
not less than 15,000 tons of glass a year. On the assumption that
the 11,250 tons of sand required annually for this output of glass
is supplied from one quarrv. the cost of the machinery. crusher,
washer, drier and sifter, mieht come to £7,500: adding £1,500 for
contingencies. we gel a fipure of £9.000 or Rs. 1,20,000 for the
capital expenditure required. Tnterest on this amount at 10 per
cent. comes to Rs. 12.000 a vear, and depreciation at 10 per cent. -
to a similar figure. For supervision and lahour expenditure of
Rs. 50,000 a vear might be necessary; and fuel and water might
cost Rs. 50,000 a vear. Thus we get an annual expenditure of:—

Rs.
Interest . . . . . . . . 12,600
Depreciation . . . . . . . 12,000
Labour . . . . . . . . . 50,000
Tuel and water . . . . . . 50,000

1,24,000

The extra cost for 11,230 tons of sand comes to Rs. 11'02 a ton,
less the amount now spent on erushing. 1f a ton of sand may be
taken as equivalent to about 2,300 Ths. of ﬁmshed_ elass, or 50 gross
of phials, the extra cost of a gross of phials will he 352 annas.
But even if a joint arrangement for the trentment of sand at the
guarry prove impossible in the immediate futnre, the calculation
we have made for the treatment of sand at the factory shows that
at an extra cost for sand of little move than six aunas per gross of
phials the manufacturer ought to be able to produce white glass;
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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 additional expenditure on sand. It will also be realised that
the production of white glass by the Indian manufacturer will
enable him to undertake the manufacture and sale of several classes
of superior glassware which are not now made in the country and
the production of which will assist considerably in extending bis
output and reducing the general level of costs.

36. The only acidic oxide, other than silica, to which reference
need be made is boric oxide, which is generally introduced in  the
form of Dorax, the use of which involves the
addition to the glass batch of sodium oxide
as well as borie oxide. It is therefore necessary to know exactly
the chemical composition of the horax 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 iu excess of the quantity necessary to pro-
duce the effect desived. 1i is often used in coloured glasses as a
solvent of colouring oxides, and it is also used in order to reduce
the co-efficient of expansion of the gloss, or to increase its tough-
ness and chemical resistence, One factory, which has stated the
quantities used. adds about 10 parts of borax for every 100 parts of
sand. Borax is imported into India from Tibet, and thus, though
not actually a produet of India, is obiainable so easily and in such
large quantities that the neurness of Tibet, the source of supply,
may be considered as a natural advantage of the glass industry in

India.

37. The sodium oxide rveguired for the manufacture of glass
mayv be introduced in the form of sodium carbonate (soda ash) or
sodium sulphate (saltcake). We have seen
that swall quantities may =also be intro-
duced by the use of horax. Modern manufacturers generally pre-
fer to use soda ash, which does not require such a high temperature
ip the farnace as saltecake and consequently makes for economy of
fuel; soda ash, moreover, does nol make so severe an aitack upon
the refractory materials in the furnace; nor is it so liable to pro-
duce blemishes or discolouration in the glass. While saltcake is
not so expensive a material as soda asl, it gives only 437 per cent,
of sodium oxide as compared with 585 per cent. given by soda
ash; to produce a stated quantity of sodium oxide it is therefore
necessary to use about 33 per cent. more saltcake than soda ash
and anv saving effeeted by the lower price of saltcake in India is
not sufficient to cover the cost of the greater quantity which has to
be nsed. In tank furnaces however it is generally advisable to add
0 small quantity of salteake in order to avoid the formation of a
scum on the surface of the glass, though in small tanks such as
those used by the Calcutta Glass and Silicate Works this is prob-
ably unnecessary. Thus it is onlv in the United Provinces Glass
Works at Bahjoi and the Allahabad Glass Works at Naini, where

Borie oxide.

Soda ash and Saltcake.
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the glass 1» melted in large tank furnaces, thai any saltcake 1s used;
and even in these factories it iy used in addision to and not us a sub-
stitute for sodu ash. Another form iu which sodium oxide is used
is the salt curth obtained from the * Reh ’ deposits in the United
Proviuces; this is employed only jor the munufacture of the cheap-
est form of bangles wnd 15 not of sufficiently good quality to be used
for anything better. The main functiou of sodium oxide in glass
manufucture is to act as o flux; and the higher the proportion of
soda the more readily the glass is' melted and the morve easily it is
worked. On the other hand, a high soda content decreases the dur-
ability of gluss and renders it more linble to attucks by the atmos-
phere and by lquids 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
mide from it are likely to contaminate their contents. We have
already seeu that a common feature of Indian glass manufacture,
especially iu the bangle making industry, is an excessively high per-
centage of sodium oxide caused by the use of large quantities of soda
ash in 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:~- )

Tanrr X,
Silica . . . . L 69-8 676 67-8
Sedium oxide (including K,0
from saltpetre) ., [ ; 20:5 190 2941
Calcinm oxide . : ; 9-4 2-1 5-2
Boric oxide ) . : 0-3 2:4 49
Zinc oxide . . : f 8-0

The sodium oxide contents are too high in all these glasses; all of
them are subject Lo attack by the atmosphere: and all of them are
unnecessarilv costly.

38. Depasits of sodium carbonate and sodium sulphate occur in
different parts of the countrv. Crude sodium carbonate, con-
taminated with varying amounts of common
salt and sodium sulphate. is found as an
efflorescence in rertain distriets in the hot weather. We have seen
that the alkaline earth or ¢ Reh ’ is collected and used for the
manufacture of common bangles at TFirozabad. During the war
the exploitation of these deposits was stimulated by the high prices
of the imported article and fairly pure sodium carbonate was
extracted hoth in the United Provinces and in Mysore. But when
prices fell the methods of extraction employed ceased to be economi-
cal. In Sind and especiully in the Khairpur State there are cou-
giderable deposits of sodium carbonate—also in some cases crude
and mixed with chloride and sulphate—which occur in the basins
of certain lakes; and similar deposits have been found in Berar
and in Rajputuna. A more promising source of supply is in the

Indian sonrces of supply.
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Shri Shakti Alkali Works recently established by the Dhrangadhra
State in  Kathiawar, wbere soda ash is manufactured from the
abundant 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 ammoeniated brine and carbon dioxide produces
sodium bicarhonate, which is converted by calcination into soda
ash. This factory worked for about six months in 1930. Most
of the glass factories tried its soda ash and found the guality satis-
factorv. Financial difficulties forced it to suspend operations
early in 1931, but preparations for restarting it ave almost com-
plete and it is expected to resume work about the end of this
month. We are informed that the plant is designed to produce 60
tons a day and if worked to capacity should produce not less than
18,000 tons a year which is far more than the glass industry needs
at present. Sodium sulphate is produced in fairly large quantities’
as a by-product in the manufacture of hydrochloric acid. But it
is by no means certuin 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 Tndustry, that industry itself
will require for the manufacture gf other chemicals practically the
whole of the salt cake likely to be produced when the .praduction
of hydrochlorie acid reaches jits maximum. Most of the factories
at present get their supplies of soda ash from Tmperial Chemical
Industries, Limited, who import their own manufactures and also
sodn ash obtained from natural deposits at Magadi in Bast Africa:
but Russian soda ash has vecently been placed on the Indian
market by the Havero Trading Company and has been nused by
some of the elass works. The total quantity and the average value
of the imports of soda ash in ecach of the last five vears have
been :—

Tavre XI.

Quentity Average value
ewts, per cwt. ex dnty.
Rs.
1926-27 . . . . . . 990,178 587
1927-28 . . . . . . 1,061,185 5-65
1928-29 . . . . . . 1,076,834 5-80
1029-30 . . . . . 1,204,059 5-80
1930-81 . . . . . . 1,052,164 6-13

Full data are not available ou which to culeulate how much of
these imports are used in the glass industry.. The actual quantity
of glass produced by the Indian factories is not definitely known.
Nor does the quantity of soda ash used in the mannfacture of glass
always constitute the same proportion of ihe bhatch. But if we
assume a total production of 20,000 tons of glassware a year 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 o vear or about 1710th 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 India that the industry could
not be said to enjoy any natural advantage
Dependence on import- while it was dependent on imported soda
;‘Zofgsff;;a“ not & bar 10 o} hecause the cost of soda ash formed a
i large percentage of the total cost. The
Fiscal Commission, in laying down their first 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 it
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 requived for manufacturing it are present in
India and there is already a well-equipped plant capable of pro-
ducing a substantial proportion of India’s requirements. Kven if
the industry 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 guantity
of the principal raw materials wsed, soda ash does not exceed 25
per cent. of the total quautity aceording to the practice followed
in the more efficient factories in India. Sand represents the lurg-
est proportion of the raw materials used and constitutes in fact the
bulk of the material contained in finished glass. If the import-
ance of the various raw materialy 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, ix an essential ingredient in the manu-
facture of glass and in every countrv its cost is higher than that of
- the other'materinls and forms a considerable
So!l?roPr:‘»;‘hpnaf;(; cost of proportion of the total cost of production.
otare, L BIASS M3 e 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 qmtiﬁ'
of each material per unit of plass being assumed to be the same as
in the Indian industry:—

Tapre XIT.

Indian. English.  Belgian.  German.
Sand . . . . 17 24 9 13
Soda ash . . . 65 50 74 71
Salt cake . . 12 8 13 8
Limestone . . 6 18 4 8

160 100 100 100
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On the same assumption the percentage costs of materials in the
bottle indusiry are approximately as shown below:—

TasrLe XIII.

Indiag. English.  Belgian.  Germnan.
Sand . . . . 23 27 9 19
Soda ash . . . 67 61 87 7
Lime . . . . 10 12
or
Limestone . . . 4 8
- 100 100 100 100

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 to estimate definitely the relative importance of soda ash in the
mannfacture of glass in India.  Where a factory is sitnated at a dis-
tance from the sand deposits; the higher cost of sand will reduce the
proportion borne hy the cost of soda ash.~ On the other hand, if a
factory 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 near Bombay, the cost of soda ash is generally not
more than 80 per cent. of the total cost of materials, while in fac-
tories situated in Calcutta it is 40 io 45 per cent. and in the United
Provinces it is as high as 70 to 75 per cent. Tt would be entirely
misleading to infer from this that the factories in Bombay were
more favourably situated in respect of natural 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
as 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 a mislending test of the importance of ils presence
in the country as a natural advantage is further evident when -we
examine it in relation to the total cost of production. Tt is again
in factories on the Bomhay side that the proportion is lowest,
generally not. exceeding 10 per cent. 1In Culcutta it approximates
{0 15 per cent. while in the United Provinces it ranges from 20 to
25 per cent. The United Provinces factories have the advantages’
of cheap sand and of low labour costs which result in a higher pro-
portionate cost of soda ash. On the Bombay side both sand and
coal are considerably more expensive and labour costs higher with
the result that the cost of soda ash is lower in proportion. Tn
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 hy the other ele-
ments in the cost. It is varintion in these elements rather than in
the cost of soda ash which largely accounts for the differences in
the percentage cost of the latter,



32 CHAPTER II.

41. That Tndia pays more for its soda ash than glass manufac-
turing countries in Europe cannot be denied. At the same time
S ol India has considerable compensating advant-
., [gh cost of woda ash . ui which should be taken into account in
estimating the position of the industry in
regard to the claim to pmfoofmn The following fnble exhibits in
approximate figures the percentage costs under ‘materials’,
‘ Power and Fuel 7 and ¢ Lahonr” in sheet glass factories in India
and in other countries using the same process:

Tanre XIV.

Indian. Belgian. American. German.
Boda ash and salt cake 28 20 15 16
Otler materials inclnd-
ing packing . . 22 27 22 20
Power and fuel . . 33 21 13 24
Wages and salaries 17 32 50 40
100 100 100 100

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

Tazre XV.
Indian, German, American.
Sodu ash . . I 3 ¥ 19 13 6
Other materials . 1 3 [ 15 14 23
Power and fuel . L X ; 18 14 6
Wages and salaries . : : 48 59 85
100 100 100

The large proportion of the cost of soda ash in Indian factories
is partly due to the much higher vate of fmport duty in force in
Tudin and in the case of blownware is partly due also to the exces-
sive use of soda ash in Indian factories. Tf the duty is reduced to
the normal rate and if. as we have suggestod in this report, Tndian
factories reduce their consumption of soda ash, the proportionate
cost would mot he so high.*

42, Wa have shown that the proportion borne hy the cost of
soda ash to the total cost does not by itself afford a correct indi-
. ) cation of its relative importance in the
i”giﬁg‘;tvg‘éhpr°m°“°n not manufacture of glass in Tndia and that in
determining the position of the Indian

industry as compared with that of other countries, it is neressury

* The high cost of fuel in Tndian factories as shown in the statements
is to he attributed mainly to the excessive consumption of coal due to the
provision of inadequate furnace arrangements. If our suggestions in this
respect ave carried out by the factorics, a large reduction may be expected.
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to consider the extent to which the disadvantages in respect of soda
ash 1s 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
possesses also considerable advantages in other respects, such as
fuel, labour and extent of market. Whether the sum total of
these advantages is sufficient to offset the disability resulting from
imported soda ash can only be determined by an examination of
the future costs of the industry. We reserve the question of costs
for detailed examination in the nexi chapter. Meanwhile it may
bhe stated that the estimates of costs set forth in that chapter
support the conclusion that if reasonable Linprovements are effected
in equipment and processes of manufacture and if a larger output
can be secured, the Indian glass industry will be able eventually
1o meet foreign competition unaided. In these estimates the cost
of soda ash is taken at the price at which it is now imported into
India. Tf 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 having to
import soda ash is sufficiently balanced by the advantages which
it possesses In other respects. On this view of the case, we hold
that the fact that the Indian glass industry is now dependent 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
1o give stability and resistance to glass. JYor this purpose manu-
) facturers of glass in India employ calcium
oxide, of which in the form of calcium car-
bonate (limestone) abundant supplies are available. Calcium
oxide may be introduced into glass mixtures either in the form of
limestone, 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 into contact with water. Pure quick lime
contains 100 per cent. caleium oxide; slaked lime 75-T per cent.
and limestone 56 per cent. The impurities which may be contained
in the limestone are not removed by converting limestone into
quick lime; and quick lime and to a lesser extent slaked lime, are
liable to rapid change of composition when exposed to the atmos-
phere. They are therefore not so suitable for use in glass manu-
facture, 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 certhin conditions,
and particularly for glass melted in pots, quick lime and slaked
lime may show to advantage over limestone when the rate of melt-
ing is considered. It is therefore necessary for the glass manu-
facturer 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 limestone are iron oxide, alumina, magnesia
and silica; and, as in the case of sand, it is iron oxide which is the

Lime.
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most deleterious to glass; but as limestone generally coustitutes
less than one-fifth of the glass batch the presence of iron oxide
in the limestone does not have so marked an ecffect on the glass
as the same percentage present in the sand. Limestone used in
the manufacture of ‘ white ’ glass should contain less than 0156
per cent. of irou oxide and for pale green glass the iron oxide con-
tent should be less than (-3 per cent,

44. Supplies of limestone can he obtained almost anywhere in
India. Dr. L. I.. Fermor of the (Geological Survey of India in the
Limestone deposits in 1ndian 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 it is unfortunate 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 Xatni, where the supplies are said to be
¢ practically inexhaustible, composition somewhat wariable in
different places but uniform locally ', which compares not un-
favourably with analyses of knglish limestones:—

TasLe X VI,

Toss CaCO,
— Ca0, { MgO. | Al O,. | 8i0,. | Fe,0,. P20, | 80, | €Oy | HyO, | on igni- +
tion. MgCQ,.
Katni .| 69:40 { 2-82 0-72 3-85 1 0-32 0'_03 050 | 8-92 | 18-24 .. 92-84
English,
1 5500 | 0-7 04 0-2 0-03 . . . .. 43-7 08.4
2 52-78 | 0-20 003 .e 0-03 T3 .. o . 41-62 94-60
3 5493 | 0-24 0-10 . 075 . . . . 1258 9775
4 5480 | 0-11 0:69 . 016 . . .. ’a 42-88 9779

There can he little doubt that with reasonable cave 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 qualitv. The price too is low; we are informed that the
present cost of limestone at Katni is 6-5 annas a maund or about
Rs. 11 a ton f.o.r.; and one factory states that it can get supplies.
from Maihar in Central India at a f.o.r. price of 1.G6 annas a

maund or less than Rs. 3 a ton.

43. The only other bhasic oxide used by glass manufacturers
in India is zine oxide. Itfs use in India is confined to the bangle
industry and to the making of selenium
red glass.  In ordinarv practice the propor-
tion of zine oxide should seldom exceed 5
parts to every 100 parts of sand. But one maker of bangles who

Other materials :—
Zine ovide.
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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 Tndia and is imported from abroad.

46. The oxidising agent commonly used in Indian glass works
is potassium nitrate or saltpetre. 'Thére are supplies of this
material in Bihar, where it has for many
vears been collected for export, and manu-
facturers have no difficulty in obtaining it in the country.

Saltpetre.

47, Zinc dust is used as a reducing agent in some bangle
factories to produce the conditions necessary for the formation of
selenium red glass. Tt is not obtainable in
India and is imported.

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 pots, and in tank furnaces the decolourisers used are selenium,
ccobalt oxide and arsenious oxide. Great care is needed in using
these materials to see that the principal raw materials are as free
as possible 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; hut with
proper attention to these matters the cfmrolourising materials can
be very effective. The only colouring agent which is now pro-
duced in Tndia is manganese dioxide. The rest are imported.
Though the quantities of the various colouring agents used are
small, the cost of these chemicals is sp high that in the bangle
industry it forms a very considerable 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 total 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 canuot
be obtained in India or manufactured from materials available in
the country. At present the most costly ingredient, selenium, is
obtainable directly onlv in America. The high proportion of the
cost of colouring materials in the Tndian bangle industry is suffi-
clently counterbalanced by advantages in other respects, parti-
cularly the cost of labour and the fact that India constitutes
practically the whole market in the world for glass bangles. As
we show in Chapter ITI, but for the prejudice which exists in the
marvket against Indian bangles, even now the industry would be
able to dispense with protection.

49. So far we have considered the various raw materials which
may be required for the composition of the glass batch. This
) batch has to be melted in a furnace the
temperature of which may bave to be as high

Zinc dust.

Colouring materials,

Refractory  Materials.
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as 1,450° C.; even higher tomperatures may be required in the
manufacture of specizﬁ classes of glassware which are not now
made in India. 1t is of supreme iwportance to the glass indusiry
to secure refractory materials of suitable quality; for upon these
depends in large measure the life of the {urnace, vhe life of the
pots, the quality of the glass and the consumption of fuel. It
15 therefore important that the manutfacturer of glass should be
able to specify exactly what he requires und that the manufacturer
of the refractories should be in a position to supply materials to
meet the specifications. The chief refractory materials required
by the manufacturer of glass are made from fireclays or silica
and to some extent from bauxite, sillimanite and cyanite. Since
glass tends to be acidic rather than basic in character, such basic
refractories as lime or magnesia cannot be used; but glass is not
suficiently acidic to be allowed direct contact 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. Fireclays in general are neither acidic nor
basic and are therefore employed in contact with glass.

H0. The qualities which must be investigated in determining
the value of refractory matevials are their density, porosity, expan-
homi " sion or eontraction on exposure to change of
Ofcfr‘::i“i;‘l‘lﬁre(c"](’gfgos“"o“ tem{)m'ature, mechanical strength and heat
' conductivity., These qualities depend part-
ly on the chemical composition of the materials and partly on their
physical condition. It is therefore necessary in judging the suit-
ability of refractory materials for use in glass Z'urnaces to know
both their chemicaly and their physical properties. The chemical
analysis of elay is also important as an indieation of the presence of
impurities. Clay is the product of the decomposition of rock
ancIl) 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. Buté most clays contain also such
impurities as titania, lime, magnesia, iron oxide, potash, soda,
carbonaceous and other matter. It is only by chemical analysis
that the presence of impurities can be detected and the suitabi ity
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
atlack by glass may cause solution of clay in the glass, a clay con-
taining a high percentage of iron oxide should not be used. T.ime,
raagnesia, potash and soda increase the fluxing tendencies of the
¢lay and should not be present in large quantities. The following
table shows the chemical analvses of Indian fireclays and firebricks
together with those of English clays and the famous German
Grossalmerode cluy. The analyses of the firebricks may not be
strictly comparable with those of the clays; but they serve to indi-
ate the nature and quantities of the Tmpurities present. Some
of the Indian analyses are not complete.—
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The Iundian clays compare very favourably with the English
and German clays. The iron oxide content in the case of the
Jubbulpore elays is markedly low, and so also are the proportions
of the fluxing impurities. The analyses indicate that the Indian
clays are eminently suitable for the manufacture of glass furnace
refracteries. Tt is true that the specification for tank block and
pot clays suggested hy the Iknglish Society of (flass Technology
requires a higher proportion of alumina to silica than the Indian
clays show; but many of the Knglish clavs also fail to meet this
specification, and for pot making some muanufacturers prefer the
higher silica content. Several Indian glass muanufacturers are in
fact making their own pots and crueibles from Jubbulpore clay
mixed with grog obtained from used pots. Though the experi-
wental stage has hardly been passed, it does appear that the home
made pots are cheaper and more durable than those imported from
Japan and that the clay is quite suitable for this purpose. The
fact that the life of pots in India is not so long as i is in England
is due mainly to the wide variations of temperature to which they
are subjected in the Tndian direct fired furnaces.

51. The available information regarding the physical proper-
ties of the fireclay goods made in India is scanty. The clay after
Phvsical mrosectics of weathering is sufficiently plastic for pot and
Iudiaﬁs.;iieclg;)spu tes of  tank| block  manufacture and enables a
' satisfactorily high grog content to be
attained. The density of the materials is expressed as a propor-
tion of the weight of an equal volume of water {aken as unity.
The average density of English clay materials after firing at
1.400° C. is about 2-50; that of a brick made from Jubbulpore clay
is 2:52, or almost identical seith that of English elays.  The poro-
sity of bricks is expressed as the percentage borne by the hollow
parts of the brick to its total volume. Firebricks and tank blocks
nsually have a porosity between 20 per cent. and 30 per cent.
The porosity of bricks made at Kumardhubi has been ascertained
to be 29-1 per cent., 26:0 per cent. and 20-5 per cent. The
refractoriness of the clays mentioned in Table XVTT, or the tempera-
ture at which the clays soften, has been ascertained {o be between
1,650 and 1,670° C.- -which is a satisfactory figure. Thus the
fireclays now being used in India 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 fireclay. Any
complaints by glass manufacturers are caused by their failure to
see that the goods which they buy are of the best quality, and
by their allowing themselves to be persuaded by immediate finan-
cial 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
’ saecharoidal quartzite from which they are

Silica bricks. . .
Hhea brer made and of two tvpical bricks.
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Tasre XVIII.

Analyses* of Quartzite and Silica Bricks (Kumardhuly).

Silica Bricks.
Quartzite.
A. B.

810, . . . . 0812 95-26 95-60
AlLQ, . . . . 0-60 0-87 076
Fe,0, . . . . 042 0-45 068
Ca0 . . . . 021 226 192
Mg0 . . . . 0-12 025 025
Alkalies . . . . 0-50 0-86 0685

99.97 99-95 99-86
Porosity . . . . 1979 2269,
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
termed Mullite refractories, places this
country in  an  exceptionally favourable
position for the development of their use. There are deposits of
cyanite in Singhbum (Bihar and Orissa) 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 incidentally to benefit her
own gluss industry.

Hd. Coal is used in Tndian glass factories to heat the furnaces.
In most cases the coal is applied 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”‘I]gz;lzfl Cg:}“e of gas which is generated from coal. Heat is

‘ &iﬁso needed at the °glory-holes’, in the

annealing process, and for other operations such as the joining of
bangles, and the finishing of lamp chimneys and globes. Wood
is oceasionally used to provide the heat required for the annealing
process.  Tor 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 obtain 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 qualiifes necessary to meet the requirements of
a glass works. For this purpose it will be useful to see hLow it
-compares with the coal commonly used in modern glass furnaces in
kngland. Since coal is used for the sole purpose of producing
heat, the ultimate criterion of its value must be the amount ot
heat which it gives out when burned, or its calorific value; this

‘ Mullite®  refractories.

* From Messrs. Bird and Company, Kumardhubi.
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depends upon its composition and upon its comparative freedom
from ash and moisture. When the ash and moisture coutents
are high, the manufacturer is paying for a considerable proportion
of material which is not only useless, but which may also prevent
him from obtaining 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 heen told that considerations of freight
have led one or two of the factories in the Bombay Presidency to
iry 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 atiention to the coal obtained from the
Jharia and Raniganj coalfields. From a very large number of
analyses made at the Government Test Iouse either for the Indian
Coal Grading Board or for suppliers of coal we have arrived at the
following average compositions for the two fields: —

TasLe XIX.

Volatiles. Fixed Oarbon. Ash, Moisture.
Jharia . . . i PRI 63-0 185 15
Raniganj . . . 32-0 550 13-0 40

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

Tasrte XX.
Analyses of English Couls.
Volatiles.  Fixed Carbon. Ash, Moisture.

A. Rough or Slack . 3058 5765 1177 65
B. Washed Coals—

1. . . . 35-99 5954 4.47 823

2. 3518 80-98 3:86 8:29

3. 31-95 61'99 876 4+27

4, . 3717 58:30 4:53 10-80

6. 3505 62-28 2-87 313

We note that the ash content of Tndian coal is generally
higher than that of English coal while in respect of moisture the
Indian coal generally has the advantage. DBut the ash and mois-
ture content owe their chief importance to the effect which they
produce upon the calorific value of the coal. The calorific power
of a fuel 1s defined as ‘‘ the number of units of heat produced by
the completo combustion of unit weight of the fuel ”’. Thus a
conl is said to have a calorific value of 13,000 B. T. U. (British
Thermal Units) when one pound of coal on complete combustion
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produces enough heat to raise the temperatme of 13,000 lbs. of
water 19 F. Since the economic value of coal to a manufacturer
must depend apon the relation between its calovific value und its
cost, we have formed an estimate of the average calorific value
per auna of cost for average Indian und FEnglish coals.  After
making allowance for freight in the one case to Caleutta and in
the other case to London, for loss in tran<hipment between the
colliery and the factory (8 per cent. in Judia and 1 per cent. in
England), and for moisture, the average works out to 185,000
B. T. U. per anna for Indian coal (Jhavia 185,300 and Raniganj
184.200) aud 100,940 B. T. T. per anna for English coal. The
difference ix mainly due to the greater cost of English coal in
Loudon as compared with that of Indian ceal in Caleutta and to a
small extent to the lower moisture content of the Indian coal.
The advantage of the Indian coal in these respects 13 however
partly discounted by its higher ash content, which affects its burn-
ing qualities und creates difficulties in stoking. Further, since
the principal glass factories are located not in Calcutta, but in the
Uuited Provinces, the freight churges puvable 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 cost declines os the price per
ton is raised by higher freyht charges.

Tasre X XI1.

Comparative Coal Values.

Distance
Price 2 from coal- B.T. U,
per ton, sl field per anna.

(approx.).

Re. Rs. A. P Miles,

(9 . 185,000
Calcatta - - {19 4 50 tsh { 166,500
Allahabad . . 11 6 3 0 350 151,400
Firozabad . . 12 SR VERY 700 138,800
.. 13 N = 128.100
Bahjoi . . {1* & 5 0 TGO { 118,900
(13 111,000
als . . 16 9 80 1,060 104,100
Ambala ?\ 1 92,000
18 5 . an 92,500
Paisa Fund © 119 12 40 1.250 {87,600
Ogale-Kandivle . 20 15 6 11 1,350—1.5G0 83,300

The factories in the United Provinces can still get their coal a3
o relutively cheaper price than factories in London; but by the
time the eoul has heen transported to Bombav, all the initial
advantage has been swallowed up by higher freight charges; the
coal is relatively more expensive than in London and it has still

* These rates do not iuclude the 15 per cent. surcharge recently imposed.
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to bear the handicap of the higher ash content. Moreover, the
greater the distance the coal has to be transported the greater the
risks of loss on the wav, and an allowance of 8 per cent. would
probably not be suflicient to cover the loss of coal between the
colliery und Bombay. TUp to a distunce of about 1,000 miles from
the coalfields the lower cost and the lower moisture content of
Indian coal give it an advantage when compared with Euglish
coal, in spite of its lower calorific value and its higher ash content.
The factory at Ambala is on the border line, and the glass works
in the Bowbay Presidency owing to the higher freight charges are
at a disadvantage compared with factories in England.

53. In other respects also Indian coal hears comparison with
representative English coal. The composition of the ash is im-
' portant because %usibility in the ash, which
increases with the proportions of cualeium,
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
admitted, the heating value of gas reduced and damage caused to
pots, and may also lead {o injury to the furnace bars and firebox
refractories. The following Table shows the composition of the
ash contents of a few Indian ceals as compared with some typical
English coals:—

Other  qualities  of
Indian coul.

TanLe XXTI.

Compositions of Coal ash*.

S 810,. | Fe,0.0 | ALOs. | T40.. | ca0. | Mo, | 33:9- | s0,. | p,0,.

Dishergurh . . . | 4640 6:08 28444 | 1-20 | 7-90 | 235 0-85 | 2-95 | 378

Ponlati . . . . | 46:40 13-32 2176 | 1410 | 7-90 | 1-65 1:B6 | 2-34 | 852
1st Clags Jharia . . 16005 868 26:08 | 1-20 | 040 | 062 080 | 002 | 010
1st Class Ranigany . . | 60:20 - 805 2617 | 120} 2790 | 156 117 ) 066 | 1-58
Selected Jharia . . . | 4075 5:03 85-47 | 1-30 | 2-10 | 1-38 8325 | 085 | 020

24:46 2746 1902 | 083} 9-39 | 4.70 286 ) 785
42-86 16-16 3163 | 155 | 4-05 | 0-85 2-02 1 1-26
English . . . 43:08 1470 3037 | 1-10 ] 1-28 | 118 576 | 1-20
48:30 9+29 31:85 | 2-77 | 1-03 | 213 2-48 | 150
48:04 2:10 3877 ) 186 | 404 | 061 2-11 | 2-14

|

It is clear that the Indian coals do net suffer by this comparison.
As regards coking properties, glass furnaces in general require a

* The figures for the Indian coals were supplied by the Indian Coal Grad.
ing Board whilst those for English coals were selected from a number pub.
lished in the Fuel Research Technical Paper No. 23, Department of Scientific
aud Industrial Research, London, 1929,
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coal which cokes partially, not one whicn 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 direct
r'irin{?r, 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.

56. Our conclusion is that the availability of supplies of coal

in India constitutes an advantage for the glass industry. In its
. _ lower calorific value and higher ash content
pag_,’;;*'l and oil fuel com- Jydian 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 0il fuel instead of coal in their
turnaces. The culorific power of oil is about 50 per cent. higher
than that of coal and it is more uniform in composition; it requires
less labour and storage room; it is cleaner, handier, more adaptable
and ecasier 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 heatine value of
the fuel is actually used im melting the glass, whereas with oil
the efiiciency may reach 30 per cent. On the other hand the
relative cost of oil 1s higher, and in an oil fired furnace the wear
ond tear of refractories is somewhat greater than in one fired by
coal or gas. Moreover, oil is not so suitable for a pot furnace as
for tank furnace firing. At 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 firing
is considered, it is evident that the question of adopting oil fuel
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 firsi is that most of the factories
are situated in the United Provinces Where
Labour, B . . >

labour is available in abundance at far

lower rates than those which obtain in such large industrial centres
us (aleutta and Bombay. While factories in the United I'rovinces
can get as much unskilled labour as they need at rates which vary
from 4% annas a day at Bahjoi to 6 anvas a day at Naini, the
cuwrrent 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 carry on the manufacture of bangles by the
primitive method in which they have hereditary skill: but they



NATURAL ADVANTAGES POSSESSED BY THE INDIAN GLASS INDUSTRY. 45

Tave shown themselves capuble of adopting modern methods with
a considerable measure of success.

58. The Indisn Industrial Commission in Karagraph T of its
note on the Manufacture of Glass in India (Appendix E to the
’ Report) commented on certain defects which
iormer - deleets.  of weye then apparent in the labour employed
B L RO BHES iy olags  factories in  India.  And  Sir
Alfred Chatterton in his Chapter on the
manufacture of glass in India in the Indian Munitions Board
Handbook repeats these criticisms in the following terms; *‘ It
1s 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 has already bheen made. Useful work has been done by
the Paisa Fund at the Talegaon 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 partly due to this fact. There are however signs of
progress under the pressure of war demands, and this is satisfac-
tory as furnishing evidence that a well devised scheme for the
training of glass 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
difieulty in training fresh hands. At present the glass blower
-dominates the situation and though he earns very high wages there
is much friction between the manager and the men. ’I%le glass
andustry has come to stay; but without aid from the State 1t is
likely to make very slow progress in the future. Adequate
arrangements are 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 he taken bv Government and should consist in
establishing a glass factory equipped with an efficient technological
laboratory and provided with a competent staff of experts and
skilled glass workers.”

59. Thus at the close of the war, the difficulties facing the glass
industry in connection with labour were its scarcity and its lack
N of technical skill. The position to-day is
Present condition of qiffoyent, Tn spile of the increase in the
Iabour in the glass in- \ . .
dustry. number of factories there are no complaints
now of shortage of labour, the industry is
no longer at the merey 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 handicap to the Indian industry. At
present a skilled workman has little incentive to keep his work up
to a high standard. All the Indian factories attach far too little
importance to the quality of their 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
picce work rates with iusistence up(m quality hefore pavment; an
extension of this system would certainly improve the quality of the
work turned out. Trom the work which we have seen in the
different factories which we have visited we have formed the opinion
that the inferior qualilty of much of the glassware made is due
not so much to lark of skill on the parvt of the workman as to lack
of organising ability on the part of the management, The skill
dlsplaved for example, by the man who in_the manufacture of
hangleq manipulates the glass which is being wound on to a
roller in the form of a \1)11"1] is of a high order. Most of the
Austrians and Japanese, from whom in the main the Tndian -in-
dustry acquired a knowledge of its present methods, have now dis-.
appeared. One of the new hangle qufm'ies emplovs two Japanese*
artisuns; and in the Allahabad Glass Works there is an Fnglisk
foreman in charge of the machines, an Anstrian glass blower and
a Japanese. On “the other hand, the Fourcault sheet glass machines
at the United Provinces (zluss \Vm ks ate entively in “the ch: arge of
Indians, Tor some time -after their evection, DBelgians were
retained {o supervise their working: but the last of the Belgians
was sent home ahout 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 he
achieved 1u other factories; it should mot be necessary o retain the
services of European, Japanese or American labour either on the
machinery or on the manipulation of glass louger than the period
required to train Indians to do the wor k.

6i0. The value of the ¢lasswure 11111)01‘led
Market : Imports. into India in each of the last five vears is
shown in the following table:—

Tavre XXIIT.

VALUE IN LAKHS OF RUPEES.
Articles. l
1028-27 | 1927-28. ! 1928-29, 1929-30. | 1930-81.
i
|
Bangles . . . . . . 8430 8352 § 8323 49:90
Beads and false pearls . . . 30-95 23-62 30:42 30:61 1572
Bottles and phials . . . . . 30-04 33 36-19 39:49 2094
Lampware . . . . . 1937 22-20 19-5%8 21-08 12-26
Scientifle glassware . . 2.82 [, 173 1:68 1:31 143
Sheet and plate gtlass . . . . 31-6G8 2080 20-43 30-07 23-88
Tableware . . . . . . 9-15 940 10:94 13:20 946
Other glasaware . . . . 35:54 38-08 8226 29-902 22:19
Torsn . 252-39 243:40 l 237:10 ‘ 25193 i 16478
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The above table reproduces the values shown in the Trade Returns
under glasswure. There ave, however, at least two kinds of glass-
‘ware which are not included under this head: electric light Dulbs .
are included under Instruments and have only been shown
separately in the Trade Returns since April 1931; 1 the 9 months
April to December 1931, the value of the imports under this
head is recorded as Rs. 28 lukhs; but this figure presumably
includes the value of the metal fittings as well as " the glass in the
bulbs., Glass tiles are iucluded under Building Materials and are
not shown separately even now, In 1913-11, ‘the year hefore the
-ar, the vulue of the glassware imported was Rs. 194-53 lakhs.
'lhe effects of the outbre: nk of the war are shown by the fall of the
value of glass Imported ju 1914-15 to Rs. 96-53 lakhs; and the
increase in the value of the imports in the later war years repre-
sents on incrense in price rather than in guantity, Immediately
after the war there wuas an enormous increuse, the wvalue of the
mports in 1920-21 reaching Rs. 33762 lakhs. And in recent
years u[, to the (h\pws\mn which is reflected in the figures for
1930-3 1, the value of the imports has remained on the average
round about Ws. 24 croves. Nor has there been any marked: varia-
tion beiween the veurs 1926-27 and 1929-30 in the value of the
various kinds of glass imported.  Compared with the figures for
1926-27 the principal variations in these for 1929-30 are increases
of Rs, 4:14 lakhs in the case of tableware and Rs. 171 lakhs in the
case of lampware; and decreases of Rs, 562 lakhs in the case of
other glasswaure, Re. 0-98 lukhs i the cage of selentific glassware
and Rx. 069 lakh in the cage of sheet and plate glass. The Trade
Returns show the quantity us well as the value of the imports in
the case of beads and false pearls, bottles and sheet and plate glass
and an examination of these figures indicutes that there has Deen
a greater increase in the quantity of goods imported than is
%ugvented by a study of the values alone. Thus in the case of
beads and false pearls, while the quantity 1mpurted in 1929-30 was
64 per cent. in excess of that Imported in 1925-26 the value of the
imports in 1929-30 was 161 per cent. less than that of the imports
in 1925-26; and in the case of bottles, while the quantity imported
in 1929-20 was 30-9 per cent. in excess of the imports in 1925-26,
the value of the imports in the later vear was only 4'8 per cent.
in excess. On the other hand the quanhtx of sheet and plate glass
imported has remained fairly constant, while there has been an
increase in their value by about 10 per cent. Of the fotal value
of the glass and glassware imported in 1929-30, 29°4 per cent. came
from Jqpan "84 per cent, from (/zonhoslovnl\ia, 136 per cens.
from Germany, 99 per cent. from the British Impire and 94
per cent. from Belgium. Since 1925-26 Japan has gained appre-
ciably iu the Indian market at the expense of (/ze(hoslovalua,
Germany and the British Fmpire. The following Tahle shows for
each class of glassware recognised by the Trade Returns the per-
centuge of the toial value of the imports which came to India in
1929-30 from each of the principal exporting countries:—
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Tasre XXIV.

Percentage of value of each kind of ylassware imported into India.

in 1929-30.
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1. Sir Alfred Chatterton in 1919 estimatied the value of the
glassware made in Iudia 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 plass bangle trade of Firozabad. We have
seen that the average value of the imports 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 Iundia should now be about
Rs. 60 lakhs a year. The Allahabad Glass Works have in fact
estimuted the value of Indian manufactures to-day at Rs. 60 or
Rs. 70 lakhs a year, while the Ogale Glass Works indicate Rs. 50
lakhs as the present value of the glassware made in India. On the
other hand the Glass und DBangles Industrial Association of
Firozabad estimate the value of the outturn of bangles alone in the
various factories at Firozabad at Rs. 115 lakhs a vear. We have
already referred to the great expansion of the bangle industry
which has taken place at Firozabad since 1925; and we consider it



NATURAL ADVANTAGES POSSESSED BY THE INDIAN GLASS INDUSTRY. 49

possible that the annual outturn of bangles there may not be far
short of the figure given by the Association. Iut we cannot regard
these figures otherwise than as approximations: no statistics of
production are compiled or pubhshe(}l) and the manufacturers have
not been able to give ws precise information regarding their H)lo-r
duction. Consequently we are not in a position to frame more than
a very rough estimate of the quantity 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 1s at present made in only one factory and
we have ascertained that the actual outturn of this factory in 1940
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 pl‘xte 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 phlals we have been informed of the output of five out
of the twelve factories in which they 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 nnpmted As regards bangles the value of the imports in
1929-30 was Rs. 85 ldl\hs so that even if the Firozabad estimate
of Rs. 115 lakhs as the value of the present ouiput 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
obscure, but the information which we have received suggests that
the pleseut output is about 100,000 gross a year which at an
average price of Rs, 16 a gross represents about Rs. 16 lakhs;
and 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 industry. The best estimate we can make of the
fqlhw of the glassware now manufactured in India is as shown
elow

Rs. lakhs.
Bangles . . . . . . . . . 115-00
Bottles and phials . . . . . . . 6-50
Lampware . . . . . . . . 16-00
Sheet . . . . . . . . . 2:50

140-00

(2. We are now in a position to form an estimate of the Indian
1)a1ket as a whole by taking the value of the goods imported
focrefher with that of the Indian manufac-
tures. We have seen that the imports of
1980-81 reflect the universal trade depression and we therefore use
the figures of 1929-30 as representing more normal conditions and
thus affor ding a more correct view of the relation between the value

Estimate of total market.
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of the glass manufactured in India and that of imported glass-
ware:——

Tasre XXV,

Value of Vaulue of goods

imports manufactu ed

1929.30. in India.

Rs. lakhs, Rs. lakhs.
Bangles . . . . . . 85-23 11500
Beads and false pearls . . . 3061
Bottles and phials . . . . 39-49 6-50
Lampware . . . . . 21-03 16-00
Scientific glassware . . . . 131
Sheet and plate . . . . 3097 250
Tableware . . . . . . 13-29
Other glassware . . . . 29-92

Toran . 251:93 . 140000

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 supplyivg about half the market for
bangles, beads and false pearls aund rather less than one-sixth of
the market for other kinds of glassware. Taking buangles, beads
and false pearls together, being articles 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 manufactured in the country,
We have been informed that India is practically the only market
in the world for glass bungles; and there is no reason why, with
improved and more economical methods of manufacture, the
Indian factories should not produce all the qualities and varieties
of bangles required to meet the demands of all the markets in the
country. Of the Rs. 3949 Iakhs worth of bottles imported
approximately Rs. 155 lakhs worth were sodawater bottles, with
which the Indian manufacturer has havdly begun to compete; the
value of other botiles and phials imported was about Rs. 24 lakhs,
and when we consider that the Indian industry now produces only
Rs. 6-50 lakhs worth of bottles 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 absorh 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 tlhe 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 also
of the Rs. 2992 lakhs shown against * Other glassware’; there
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is no reason why the Indian industry should not capture a consi-
derable part of this business. The capacity of the two factories
now equipped for the production of sheet glass is about Rs. 1092
lakhs worth a year; from information received from Collectors of
Customs we find that in the last three years the value of the sheet
glass imported was roughly double that of the plate glass. So, if
Rs. 20 lukhg of the Rs. 30°97 represent sheet glass, it will be seen
that there is a cousiderable market open to the Indian industry
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 industry con-
fined to the Indiau market; there has alwars been an export of
Jass from Tndia; in 1888-89 the value of this export trade
zchieﬂy bangles) was Rs. 042 lakhs. Iun the vears before and
during the war, it varied from Rs. 3 to Rs. 7-5 lakhs, about Rs. 1'
lakhs representing Indian munufactures and the balance re-
export of imported wares. Tmmediately after the war theve was
a sudden increase iu exports which veached Rs. 19-5 lakhs in
1919-20, since when they have fallen steadily to Rs. 5 Jakhs in
1920-30 and Rs. 3 lakhs in 1930-3L. Most of this trade iy with
countries to which Tndians emigrate, e.g., Ceylon, "the Straits
Settlements, Trag, Aden and Arabia, Hast and Sonth Africa, the
Fiji Tslands; and there is no doubt that it represents largely glass
bangles which ave required just as much abroad as at home. We
have also been informed of exports by land to Persia, Afghanistan
and Tibet though we have not seen any figures indicating the extent
of this trade. Aunother ronsideration which favours the develop-
ment of the glass industry in Tndia is that at present much less
glass is used in India than in other countries, and that a mmuch
more rapid 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-
ecafes that there is already a market waitiug to absorb as much
glass as the industry in Tndia can produce.

63. Our examination of the various factors which constitute
the natural advantages postulated by the Fiscal Commission in
< i an  industry which advances a claim for
SUmmALy: protection has satisfied us that the glass
industry substantially complies with this condition. Of the raw
matevials, sand is the bulkiest and this is present in abundauce,
and there is good reason to think that by suitable treatment much
of the Indian sand might be rvendeved fit for the manufacture of
the best glass. Soda ash is not at present obtainable in the country
but this disadvantage is hulanced by the other natural advantages
possessed by the industry. The manufacture of soda ash has been
achieved successfully in India; und there is good reason for expect-
ing an early resumption of its manufacture when supplics will at



52 CHAPIER IL

ounce become available in the country. Time is available in un-
limited quantity. Of other raw materials such small quantities
are required that in their case the question of advantage hardly
arises; but some of them, e.g., saltpetre, borax and manganese
dioxide are readily obtainabfe. The presence of suitable refrac-
tory materials und the quality of the coal available in the country
constitute definite advantages. The disadvantages uscribed to
[udian labour at early surveys of the industry have now largely
disappeared and certainly do not outweigh the advantages of its
abundance and its adaptability. And finally the existence of a
great market throughout the country, which may be expected to -
expand even more rapidly than in other countries, and the oppor-
tunities for export both 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 III.
The Case for Protection and Proposals for Assistance.

g4, Under our terms of reference we are required to examine
all represeniations received by the Government of India from
manufacturers of glass claiming protection
glssware  fo; the glass industry along with any others
of a similar nature which may be brought
‘to our notice in the course of the enquiry. The original represen-
tation from the All-India Glass Manufacturers’ Association to the
(tovernment of India was dated 4th July, 1926, and in it they
‘claimed that protection should be granted to the manufacture of
all classes of blown and pressed glassware and of bangles. Subse-
‘quently in 1929 the United Provinces Glass Works applied for
proteciion also for the sheet glass industry. In addition to these,
the Allababad Glass Works, Naini, in their representation have
asked for protection for figured and ribbed glass. The principal
classes of articles may for the purpose of our enquiry be classified
as follows:— _
(1).‘Sheet glass, plain and figured,

(2) Blown ware, e.g., bottles and phials, globes, chimneys,
jars, etc., and pressed ware, e.g., glass tiles, inkstands,
bowls, dishes, etci

Kinds of
considered.

(3) Bangles, beads and false peartls.

In discussing the applicability of the second and third conditions
laid down by the Fiscal Commission and in determining the
measure of protection required, if any, we propose to deal with
.each class of glassware separately.

(1) Sheet glass, plain and figured.

65. Plain sheet glass is manufactured at present only by omne
factory—the United Provinces Glass Works at Bahjoi. We
Plain shost glass at estimate ;Chaﬁ taking sheet glass at an
S e s ab  average thickness of 1/16” the maximum
Qﬁfﬁtﬁ’i;f’ veed only I o nnua capacity of the factory is 116,240
_ boxes of 100 sq. ft. each. At current prices
this represents a total value of over Rs. 7 lakhs. The Trade
Retuins do not show the guantity or value of imported sheet and
plate glass separately. But on the information supplied to us by
Collectors of Customs in reply to our enquiries, we understand that
judged bv value the imporis of sheet generally exceed those of
plate:’ The total imports of sheet and plate in 1930-31 was Rs. 23-87
akhs and we are inclined te think that about Rs. 15 lakhs out
of this represent the value of sheet imported. The annual
eapacity of the sheet glass factory at Bahjor is thus nearly half

( 653 )
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the market for sheet glass in Indin. A large proportion of the
existing market for sheet glass is necessarily to be found in Bombay
and Cf](:utta.. A factory having a capacity equivalent to nearly
balf the Indian murket should be in a position to command a
substantial portion of ihe market existing in the ports. It is
therefore necessary to consider whether a factory situated at an
upcountry centre such as Babjoi is suitably located with reference
to the market. In this respect a faclory situated in Calcutta has
an apparent advantage. Moreover, Calcutla is much nearer the
principal coalfields in India and since coul is a very important item
of expenditure in the manufacture of glass, this constitutes an
additional advantage for a factory located in Caleutte.  Further,
so long as the Indian glass industry is dependent on iwmported soda:
ash, a factory in Calcutta will save the cost of 1'.1‘ansf')orting its
soda inland. ~Before, therefore, we can assume that the location
of a factory at Bahjol is not uneconomical as compared with one:
at Calcutta it is necessary to consider the relative costs.

66. The sand required by the Bahjoi factory is obtained partly
from Bargarh which is at a distance of 363 wiles from Bahjoi and
pavtly from Swanid Madhopur at a distance

Situation of United of 241 miles; sand is obtained in Calcutta
lﬁ;"v&';“é‘zz no(rilf‘c":l_ Worlks wainly from Bargarh, the distance being
over §00 miles. The present rates for sand

delivered at works are approximately 10 annas 6 pies per maund
at Caleutta and 7 annas 3 pies ant Bahjoi and the quantity required
per ton of sheet glass is 1,623 1h. On these figures the cost of
sand per ton of glass may be estimuted at Rs. 4 less at Bahjol
than at Calcutta. The ratlway freight on soda from Howrah to
Bahjoi is 14 annas per ewt.  The price of soda ash for delivery
in the United Provinees is however less by 4 aunas per ¢wt. f.o.r.
Caleutta. The nett disadvantage is therefore 10 annas which on:
the quantity consumed (519 1h.) amounts to about Rs. 3 per ton
of glass. Lime is obtaingd at Bahjol in the form of limestone
from a distance of 439 to 486 miles, while in the largest glass
factory in Calcutta it Is obtained from Kaini about (50 miles from
Calcutta and is bought in the form of burnt lime and employed as
a mixture of burnt and slaked lime. The price of limestone at
Bahjoi is 9 annas 6 pies per maund while the price of burnt lime-
at Caleutta is Rs. 2 per maund. Before the burnt Hmne is used it
is slaked. Assuming a loss on ignition cf 15 per cent. 300 lb. of
slaked lime (equivalent to 255 1lb. of burnt lime) may be substi-
tuted for 471 Ib. of limestone. Accordingly the cost of lime per ton
of glass may be estimated at Rs. 3 less at Bahjoi thun at Calcutta.
But we have no information vegarding the cost of burning the:
limestone to lime, and sinece 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 freight on salt cake from
Caleutta to Bahjoi is Rs. 1-1-10 per cwt. and on a consumption of
122 1b. represents a disadvantage of Rs. 1-3-5. OQther raw mater-
als 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 Bakjoi. The present consumption may be taken
approximately at 3 tons of coal per ton of sheet glass. But some
allowance must be made for wastage in transit and the presence of
slack which the factories are at present unable to utilise. Accord-
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
congiderably lower at Bahjoi as may be expected. 1f we take the
rate of wages paid for unskilled labour as our standard the Calcutta
rate is more than double that in force at Bahjoi. The present cost
of labour per ton of glass at Bahjoi is approximately %Ls. 19 and
on the ratio suggested, the cost at Calcutta may be fixed at not less
than Rs. 88. As regards freight advantage on finished goods it
is difficult to arrive at any reliable estimate. DBut an approximate
idea may be obtained by assuming that on full output the sales
will be divided in equal proportion between port and upeountry
and that a place like Allahabad situated midway between Bahjoi
and Calcutta represents a typical upcountry market. On this basis
the freight advantage for the Bahjoi factory per maund of sheet
glass including packing in upcountry markets 1s Rs. 1-3-0 and the
freight disadvantage in Calcutta is Rs. 0-14-0 representing on the
whole output a nett advantage of Rs. 0-2-6 per maund or Rs. 4-4-0
per ton. of sheet glass. The position may be summarised as
follows : —
Tamre XXVI

Advantage for Bahjoi as compared with Caleutta - . plus per ton of glass,
Disadvantage ditto ditta . minus . ”»
Rs. a. ».
Sand . . . . 1 2 ; . . +4 0 0O
Soda . . . S : 4 . . -3 0 0
Baltcake . . . o b : . . -1 4 0
Coal . .. . . . . . . =17 0 0
Labour . . . . . . . . +19 0 O
Freight on glass - . . . . . +4 4 0
Torarn . +6 0 0O

With a gradual increase in the output of glass at Bahjoi, the
increased demand for labour may result in some increase in the
rate of wages. On the other hand, there is cousiderable room for
economy 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 not be
regarded as possessing exact validity but rather as illustrating the
relative position of port and upcountry cemtres of production.
They appear to us to justify the conclusion that the situation of
Bahjoi as a centre for the sheet glass industry is not uneconomical
as compared with Calcutta.

c?2
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67. We proceed now to examine the cost of manufacturing
sheet glass at the Bahjoi factory. The works expeunditure per

Works expenditure at 100 cases of 100 sq. it. each d\xr}ng the
Bahjoi in the last three three years of its working as submitted by
Jears. the Company is as follows:—

Tasre XXVII.

1929 1930 1931
Rs. Rs. Rs.
Raw materials—

(a) Sand . . . . . 46-9 46-6 466
(b) Soda ash and saltcake . . 2201 216-3 212-7

(¢) Limestone . . . , 17-4 17-3 16-7
(d) Refractories (including re-
pairs) . . . . . 22:0 189 13:3
Works labour . . . 1194 110-0 104-0
Power and fuel . . . . 3609 208-3 2514
Bupervision and office establish-
ment . i L 4 ” 442 41-1 31:5-
Packing . - ] sl 7 2 110:7 900
Belling expenses . : . : 23-2 309 30:5
Miscellaneoaus  (including  depre-
ciation . 5 " y 880 770 540

Torar . 1,059:3 966-1 850-7

The percentage of breakage in the factory is at present 19 per cent.
as against 34 per cent. in 1929. Practically the whole of the
broken glass is re-melted and used for manufacture. No credit,
however, is taken for the wvalue of the broken glass in the cost.
statements. This is in accordunce with the general practice of
glass factories both in India and elsewhere under which no account
1s taken of the cost of broken glass either on the debit or the
credit side, the expenditure under this head being- set off against:
the credit realised.

68. The total output in cases of 100 square feet was 34,980 in:
1929, 35,200 in 1930 and 29,817 in 1931. In judging the effect of
Differences in  works variations in output on the works expendi--
expenéiettl w’ d:n‘ing (bhe ture 1t is necessary to tz}ke into account the:
last three years expluined. Liumber 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, 180 cases in 1930
and 187-5 in 1931 against a maximum daily capacity of 350 cases:
Fer day. The increase in the daily output since 1929 explains to a.
arge extent the reduction in the expenditure on power and fuel,
since both the furnace and the machines were worked to greater:
capacity during the period of working. A larger dailv output
also accounts for the reduction in the expenditure on works labour,
the bulk of unskilled labour being employed at daily rates. The
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reduction under supervision and office establishment in 1941 is
entirely due to the retrenchment in the salaries of the staff and the
reduction in 1930 as compared with 1929 was due to the larger oui-
put in 1930. The miscellaneous items which consist of stationery
charges, rent, taxes and depreciation show a very considerable
reduction in 1981 as compared with 1929. The reduction is mainly
under depreciation which is caleulated 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 reductionin 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 re&ractories now imported are a
few clay blocks used in the tank furnace where wear and tear are
most severe. These blocks made of Grossalmerode clay are imported
from Germany. IFurnace and drawing blocks (debiteuses) are now
made locally ‘out of Indian fireclay trom 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 1931 as compared with 1929 is selling expenses and this
is to be traced to the keener competition with imported 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
reductions can he made in the cost of
materials, = Reduction in the expenditure on
materials is possible in two ways—by
economy in the cousumption of materials and by reduction in their
prices.  The latter depends on several uncertain factors, especially
in the case of soda ash, which for the time being is 1mported, and
gince soda ash is the most expensive item among the main raw
materials it is impossible to make any estimate of future costs. As
regards the quantities of materials consumed, the level of consump-
tion already attained is such that it is hardly likely that any further
economy may he achieved. According to the present practice of
the works, assuming that only pure dry materials are used, the total
weight of the materials used per ton of melted glass is 2,735 th.
made up as follows:—

Estimate of  future
works cost.

. Lb.
Sand . R . . . . . . . 1,623
Soda ash . . . . . . . . 519
Limestone . . . . . . . . . 471
Salteake . . . . . . . . . 122
2,735

This gives a loss in melting of 18-0 per cent. of the total weight of
materials and is the minimum which can be expected, for if the
materials contain moisture, the guantities of materials used per
ton-of glass will require to be increased in proportion to the nioisture
content. In addition loss of material by vo}atilisatinn in the fur-
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nace, say 3 {o 5 per cent., must be taken into 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 quotations from
dealers. 'This, however, in the circumstances, is a negligible factor.
The most important item under which reduction in cost may be
reasonably expected is power and fuel. The consumption of coal

er ton of sheet glass in 1931 was 3-1 tons. It is admitted by the
%ompany that this figure is too high and that with improved prac-
tice and larger production it ecan be brought down to 2 tons. Ac-
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 basts the cost

of coal per 100 cases should come down to ;—lof the c.st in 1931 or

Rs. 162. Some allowance, however, should be made for the 15 per
cent. increase in the freight on coal since JTanuary 15th. Including
this, the future cost of coal pev 100 cases may be taken as Rs. 175.
As regards other items of expenditure, it is reasonable to assume
that it output is incressed some reduetion will be possible under
each of them. Works labour includes a considerable complement
of skilled and trained labour which must be kept in employment
even in times of reduced output, the cost of which when production
is increased is spread over a larger ontput. For the same reason,
a greater reduction should oeeur under supervision and office estab-
lishment. An increase of output might necessitate the emplayment
of a few additional hands for supervision and clerical work: but the
extra cost of this establishmenti would cortainly be less than the
cost of the additional labour required and consequently there should
he a greater reduction of cost per unit of output under this head
than under the head of labour. We think that if production i3
increased to the maximum capacity of the works or more than three
times the annual output of 1931 the following reductions on the
1931 costs should be possible:—

Rs.
Works labour at 20 per cent. . . . . . 208
Supervision and office establishment at 30 per cent. . 9-4

The only other item under which cost may be reduced is ‘ Mis-
cellaneous ’ which includes rent, taxes, stationery and postage,
and depreciation. According to the usnal practice of the Board we
propose to consider depreciation separately under overhead charges.
The audited figures for 1931 have not vet been published. hut we
find from the profit and loss statement for 1930 that miscellaneous
expenses including postage and stationery hut excluding deprecia-
#Hion awmounted 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 pet
unit under this head of 40 per cent. or Rs. 10-8. The total works
expenditure -on full output per 100 cases may be estimated as
follows : —

Tasre XXVIII.

Rs.
Works Expenditure, 1931 . . . 8507
Deduct—

Rs.
Power and fuel . . . . . . 76:4
Works labour . . . . . . 20-8
Supervision and office establishment . 9.4
Miscellaneous, rent, taxes and postage . 10-8

— 1174

TFFuture expenditure . 5 3 : . 733-3

The Company have included depreciation in their statement of
works expenditure under the head ‘ Miscelluneous ’. The total
charges under miscellaneous in 1931 amount to Rs. 54 per 100 cases,
We iuve taken Rs. 27 as the miscellaneous expenditure in 1931 f
depreciation is omitted. Tlence the fulure works expenditure ex--
cluding depreciation becomes Rs. 7335 less Rs. 27 or Rs. 706-3 per
100 cases. We regard a figure of Rs. 7 per case of 100 sq. ft.
as a reasonable estimate of the works cost which may Le attained
on full output.

70. In estimating the overhead charges of the factory, we pro-
pose to take the present block auccount of the Company as a fair
Bt capitalisation, The capacity of the Com-
stimate of overhead P )
charges and profit. pany’s works represents a teasonably
economical unit for a sheet glass factory. A
sheet glass works employing four Fourcault machines fed by a
regenerative tank furnace and having a combined capacity of 350
cases of 100 square feet per day may be regarded as a factory of
normal equipment and capacity. The block value of the Com-
pany’s sheet glass plant including land, buildings, plant and
machinery stood at Rs. 6:95 lakhs on December 31, 1930. The
plant and machinery were bought and erected as recently as 1928.
We 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 21 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. (6,060* which on a full capacity of 116.240
cases a year works out at Rs. 0-B7 per case of 100 sq. ft. The
amount of working capital required may be taken as the equivalent
of half the year's works expenditure on which interest at 71 per
cent. will amount to Rs, 0-26 per 100 sq. ft. The works have
a 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 maxi-
mum output will work out at Rs. 0-60 per 100 sq. ft. The
fair selling price on full output will then stand as follows:—

Per 109 sq. ft.
Rs.
Works cost . . . . . . . . 700
Depreciation . . . . . . . . 0-57
Tnterest on working capital . . . . . 0-26
Profit . . . ! r . B . . . 0-60
8:43

71. Tt is now necessary to examine how far on these figures the
industry will be able eventually to dispense with protection. The
Allegati . current price at Calcutta of sheet glass cor-
egation that pre : _ . . o

sent price of imported responding approximately in weight e_\.n.d
sheet glass is uneconomi- wize {o the glass manufactured at Bahjoi i¢
cal. Rs. 6.4 c.if. per 100 sq. ft. At this
price it is obvious that even on full production and with a revenue
duty as high as 25 per cent. and 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 in 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 principal country of supply, does not cover all manu-
facturing charges and that the goods should therefore he regarded
as being dumped. Belgian sheet glass imported into India is
described 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

Rs.
*Machinery--Rs. 5,32,485 at 10 per cent. . . 53,248
Furnace—Rs, 50,000 at 20 per cent, . . . 10,000
Buildings--Rs. 1,12,480 at 24 per cent, . . . 2,812

66,060
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this statement since in our opinion the third condition of the Fiscal
Commission cannot be held to cover cases where the inability of the

Indian industry to meet foreign competition without protection is
due to the fact that such competition is unfair competition.

72. The following figures relating to the manufacturing costs

uf Belgian factories employing the Fourcault process have been

y 1 an s ¥ A 1 .

Cost of manufacturing S1VeR for the vear 1926*. The figures are

sheet glass in Belgium 1 in German cwrency (Rpf) per sq. wetre.
1426

Tasre XXIX.

Raw materials . . . . . . . . 16-7
Fuel . . . . . . . . . 20-1
Other materials . . . . . ; . . 209
Wages and salaries . . . . . . . 250
Amortisation and other expenses . . . . 17-5
Overhead charges / i " 2 . . . 3-8

104:0

The first four items which cover materials of all kinds, wages and
salaries, and fuel amount to Rpf. 82:7 per sy. metre which ut
gold parity of exchange is equivalent to 7-85 shillings per 100
8q. ft. The total cost as given above, namely, Rpf. 104 per
sq. metre is equivalent at par of exchange to 9.87 shillings per
100 sq. ft. This covers all charges including depreciation
and transport to Antwerp. 1t does not however cover iuterest on
capital or profit and it is doubtful if it includes selling expenses.
The figures are for sheet glass of average thickness corresponding
approximately to Indian sheet glass. The wholesale market price
in Calcutta 1m 1927 was Rs, 7-12-0 per 100 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 978 shillings; this is lower than the works cost plus
depreciation as given above. The freight on sheet glass from Ant-
werp to Indian ports in September last was 25 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 figure of 1.23 shillings per
100 sq. ft. of 16 oz. glass. Assuming that freight rates have not
changed since 1927, we get a price of 8:55 shillings f.0.h. Antwerp.
This is 0-70 shillines above the cost of materials, fuel and labour
but 1-32 shillings less than works cost plus depreciation excluding
interest and profit,

* ¢ Dic Deutsche Glasindustrie '’ Verlegt bei G. 8. Mitter und Sohn,
Berlin, 1931, Tahle 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
as fairly representing the present level of
facooent cﬁztlgi%fm.m““' costs in a Belgian factory employing the
Fourcault process. The figures are given 1n

sterling (shillings) at par of exchange per 100 sq. ft.

TasLr XXX.

Shillings.

Raw materials . . . . . . . . 1-50
Refractories . . . . . . . . 0-06
Labour . . . . . . . . . 1-90
Fuel and Power . . . . . . 1-39
Managoement and Office . . . . . . 0-16
Packing . . . . . . . . . 1-53
Repairs and depreciation . . . . . . 1-17

7-71

The wholesale market price in Caleutta early in 1931 was Rs. 6-4-0
per case of 100 sq. ft. . Fxcluding dealer’s commission, this corres-
ponds 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.0.b. Antwerp of 6:59
shillings. Tt will be seen that as in 1927 the f.0.b. price is slightly
higher than the cost of materials, fuel and labour mecluding pack-
ing but considerably less than the total works expenditure plus
depreciation excluding interest and profit.

74. Although we claim no finality for the figures on which this
examination of Belgian costs is based, we are convinced tbat the .
Allecati figures justify the conclusion that the sheet
Avgetion of uneeono-  rlass imported into India is sold al a pri
mical prices justified. glass imported into India is sold at a price

) with which it would be unfair to compare
Indian costs for the purpose of determining the claim to protection.
‘We propose therefore to base our examination of the case for pro-
tection on a comparison of the Indian costs with those of Belgium
as far as these can he approximately determined. If we take the
Belgian costs of 1926 as the basis of comparison, we get a c.i.f.
price at Indian ports for Belgian sheet of 9'87 plus 123 shillings =
11-10 shillings equivalent {0 Rs. 7-40 per 100 sq. ft, The future
costs we have estimated for the Tndian factory excluding interest
on working capital and profit is Rs. 7-57. This includes selling
expenses at R« 0-30 for which it is doubtful if provision is made in
the Belgian coxts 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 Indian industry appears less favourable if we take the Bel-
gian costs for 1931 for the purpose of comparison. On these costs
the c.i.f. price of Belgian sheet is 7-7L plus 1-23 -8.94 shillings or
Rs. 596 against a corresponding Indian price of Rs. 7'57. The
Indian price is, therefore, higher hy Rs. 1'61 a case so that the
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Indian manufacturer will not be able to compete without a 27 per
cent. duty. Tt does not therefore appear at first sight that the
Indian industry will eventually be able to dispense with protection.
But the gap is not really so wide as it appears. lIn the first place,
the Belgian price does not include any allowance for landing o1
selling charges. 'This allowance at Re. 0-05 per case for lanﬁing
charges and Re. 0-30 for selling charges would bring the Belgian
price up to Rs. 6’31 a case. Secondly, the sheet glass manu-
factured at Bahjoi is slightly heavier than the average size for which
the Belgian costs have been calculated. 'The Belgian glass weighs
16 oz. a sq. ft. while the average weight of the Indian glass is
about 174 oz. but the price obtained by the Indian manufacturer is
determined by ihe price of imported glass weighing 16 oz The
greater weight of the Tndian sheet glass represents additional
materials costing about 4 annas per 100 sq. {t. This disability
should disappear as skill in production at Bahjoi increases. Thus
for the purpose of strict comparison, the Tndian costs should be
reduced by Re. 0-25 to Rs. 732 a case. There is still another
factor for which allowance should be made in the Indian cost before
n comparison is made with Belgian. The import duty at 25 per
cont. ou soda ash and elher materials ‘adds about Re. 0:50 a case
{o 1he Tudian cost. The import duty on soda ash in Belgium
generally amounts at par of exchange to less than 4 pies per ewt.”
whereas the Indian duty is nearly Rs. 1-8-0 per cwt. This is
obviously an unfair handicap on the Indian 1ndustre. Tf the
Indian ‘and Belgian costs ave adjusted with reference to these
factors, the resulting position will be as follows:—

Tasre XXXT.

Rs.
Tndian Fair Selling Priee . " N . 757
Deduct—
Rs.
Additional cost of material . . . 0:25
Puty on soda ash, ete. . . . . 0-50
_— 075
Net# . 6-82
Rs.
Belgian c.i.f. price . . . . . 5-96
Add—
Ras.
T.anding charges . - . . 0-05
Selling expenses . . . . 0-30
—_— 0-35

Nett 8 31

* The Belginn tariff contains & maximum duty equivalend to 15 pies per
cwt. and » minimum equivalent to less than 4 pies, the latter heing generally
the effective rate.
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On these figures the Indian industry will be able to hold its own
with a revenue duty of 8 per cent.
75. The results of the foregoing examination may be summarised

as follows. At the current prices at which sheet glass is imported

. from Belgium, it is doubtful if the Indian
. Uonditions of the Fiscal jpqugtry will be able eventually to dispense
LCommission satisfied. with pfotection. 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 provision is made in the import price for all
charges included in the Indian fair selling price, it appears prob-
able that the landed duty free price will enable the Tndian sheet
glass industry to cowpete ultimately with little or no protection.
The sheet glass industry in Kurope depends on a large expori
market for the bulk of its sales, and this enables the manufacturer
to charge different prices in different warkets according to local
conditions. In glass as in other commodities, India is pre-eminently
2 cheap market in whieb it is often worth while for the Kuropean
manufacturer to sell such of his goods as are not of standard quality
at prices which cover litfle more than his direct charges. For the
realisation of overhead charges and the return on capital, he depends
largely on sales of gond qualily ware in other markets where there
is a steady demand for 1t.  On the other hand, the Indian sheet
glass industry nt the present stage is confined to the home market
for 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
prospects of the Tndian industry, it would be hardly reasonable to
base our conclusions on prices determined by sporadie competiiion
of this character. Tt is for this reason that we have preferred to
examine the claim {o protection on a comparison of Tndian costs
with those of Belgium. Judged by this standard, there appears to
he a reasonable probahility of 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 Fiscal
Commission are substantially satisfied in this case.

76. The progress made by the factorv during the three years of

Progress of the Tndian its working may be judged from the follow-

sheet gluss industyy satis-  INZ ﬁgures —

factory.
Tavre XXXII.
l | Boxes
Days No. of Boxes Boxes
) . . . per day per
worked, machines, produced, per day. machine.
1929 . . . . . 308 8 34,980 113-8 379
1980 - P . < 271 3 35,200 129-9 43-8
1031 . . . . . l 159 4 29,830 187-6 46-9
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The percentage of efficiency based on the outsmt per machine as

compared with its maximun capacity is as follows:—
1629 . . . . . . . . . . 43-0
1930 . . . . . . . . 49-3
1981 . . . : . . . 53:3

Tt is interesting to compare these ﬁ%urgs with those attained by the
{rerman sheet glass indusiry® employing the same process in the
first three yeurs since the commencement of manufacture—

Ist year . . . " . . . . . 28-8
2nd year . . . . . . . . 59-2
3drd year . . . . . . . . 76-5

Considering the unfair competition to which the Indian industry
‘has been exposed and the difficulties experienced in training skilled
Jabour in India, we think that the heginning made by the sheet
glass industry in India should on the whole %e regarded as satis-
Jactory.
77. In calculating the measure of protection required by the
industry, we consider thal a reasonabﬁ estimate of the average
) i annual output which may be attainable dur-
Average fair selling 4o the period of protection is 75,000 boxes
‘price during the period AR :
.of protection. of 100 sq. ft. This amounts to about two-
thirds of the maximum capacity of the plant
and reprosents an average daily output of 224 hoxes. We think
that if protection is granted, a daily production on this scale should
be attained throughout the year exeluding holidays. Towards the
end of the period there is mo reason, assuming protection to be
effective, why the factorv should nof be in a position to produce
upwards of 90 per cent. of the maximum capacity. There is enou h
‘market in the country fov the whole euiput and the labowr will by
then have acquired sufficient skill and experience to approach full
efficiency. Tf, at the beginning. the nnnual output upproximates
to that of 1931, au average outpuf representing two thirds of the
total capacity during the period of protection is obviously a fair
estimate on which to base the scheme of protection. Tt may be
assumed thatl the works expenditure during the period will be ap-
proximately the average of the cost attnined 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 fnll output is Rs. 7. Accordingly we assume an average
works cost of Rs. 782 during the period of protection. On this
expenditure interest at 7% per cent. on working capital estimated
at § months espenditure ix Re. 029, We think that depreciation
and profit should be calculated 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 output and reducing costs.

—

# Die Deutsche Glasindunstrie, table 28, p. 40.
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The fair selling price which wo estimate for the period of protec-
tion is as follows:—

Tasur XXXIIL.
Per 100 sq. ft.

Rs.

Works costs . . . . . . . . 7-62
Depreciation . . . . 057
Interest on working capital . . . . . 0-29
Profit . . . . . . 0-60
9-08

78. The current price of Imported Belgian sheet gluss corres-
ponding to Indian glass is Rs. 6-4-0 c.i.f. Caleutta. This price
reflects the temporary rise in prices which
has been brought abont by the recent depre-
ciation in rupee exchange and does not afford a suitable hasis for
determining the protection required in the Jong vun by the indiaxn
industry. We propose therelore to base our estimate on the prices
which prevailed earlier in 1931 'T'he wholesale market price then
was Rs. 6-1-0 which less 15 per cent. vevenue dult and dealet’s
commission represeuts a c.if. price of R 522 The difference
beiween this price and the falp selling price estimated by us is

Measure of protection.

Rs. 3-80. We have estimated in paragraph GG that as cowmpored
with Calcutta, the Bahjoi fauctory has a  {rveight advautage on
finished glassware of Rs. 4-4-0 per ton of glass which amounts to
Rs. 023 per 100 sq. fi. We do nol think that any deduciion
shonld be made from the measure of assistance on this aceount.
In the fivst place, the ficure vepresents only an approximate esti-
mate and Is based ou assumptions which cannot be vegarded as
entirely accurate. Moreover, the freight from Babjoi to Calcutia
on which this estimate is bused is Rs. 0-12-0 per maund. Bombuay
is however a larger distributing centre for sheet glass than Caleuntt:
and the freight from Bahjoi to Bombay is 15 annas per maund.
Any advantage obtained on sales in Culeutta will therefore be
neutralised by sales in Bombay. Making some allowance for the
prejudice in the mavket against Indian glassware generally, we
propose that the measure of assistance should be fixed at Rs. 4 per
100 sy, Bt.  Oun the c.i.f. price we have assumed namely Rs. 5-22
protection at this vate is equivalent to a duty of 75 per cent. Tt
may be pointed out however that a considerable proportion of this
iz really in the nature of an anti-dumping duty. Tf due allowance
were made for interest on working ecapital and profit and for other
Jegitimate charges in the import price, a dufy at 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 manufacture of figured and ribbed glass for which
] . they have Installed the necessary plant and

Figored and rxibbed o ohivery. The total 3t
glass. T V. otal - capacity of the
figured glass plant at the Allahahad Works:
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is estimated to be 15,000 to 20,000 sq. ft. per day. There hus
been no production of figured and ribbed glass at the works smce
1927. The total output so far has been ahout 2.00,000 sq. ft. manu-
factured in 1827, representing a forinight's capacity. 1t is clear
that no reliable cstimate of the cost of manufacturing ihis class of
glassware can be formed ou the results of a fortuight’s produetion
four years ago. TFigured glass is classified for Customs purposes
under “° Sheet and Plate ”’, and any dnuty proposed for plain sheet
glass will apply therefore to figured and ribbed glass. 1t the
Allahabad Glass Works are encouraged by the duty which we have
'proposed to undertake production on a more economical scale and
for a continuous period, it will be open to them to apply for a
reconsideration of the duty il the rate now suggested is found to be

inadequate.

80. Plate glass is not at present manufactured in India. There

is therefore nn case for protecting it, nor is there any iuformation

Pl regarding the probable cost of manufactur-

ate glass. . P Py

ing it in India on which if there were a case,

wour proposals could he based. We understand that it would be

Jdifficult for Customs purposes to distinguish first class thick sheet.

or polished sheet, from plate glass. For this reuson we propose

that protection for sheet glass should be granted in the form of a

specific duty of Rs. 4 per 100 sq. ft. 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 on plate and in hardly

any case will be higher. Tn order to prevent the loss of revenue

which may result in cases where the revenue duty is higher than

the specific duty, we recommend that the tariff relating to 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 one factory producing sheet glass 1o
Tndia at present, we have considered the advisability of granting
Objections to bountics. protection for sheet glass in the form ot a

’ ®  hounty. We think however that the grant
of a hounty is open to several objections. Tn the first place, it is
important in the case of the olass industrv, for veasons we have
.explained clsewhere, that protection should be guaranteed for a
sufficiently long period to enable the industry to underfake the
necegsary improvements. If protection takes the form of a bounty,
legislative and administrative considerations wili render it impos-
sible to prant protection for so long a period as we have in view.
Secondly. it is equally important that protection should he granted
in a form which will induce the manufacturer to improve the
quality of his product, a consideration which is of special urgency
in the case of Tndian zlassware. . If protection iakes the form of a
bounty, it will be almost impossible to provide, hv inspection or
.otherwise, for the necessarv improvement in qualitv. On the other
‘hond, if protection takes the form of an import duty and the mann
facturer is obliged to sell in competition with the hetter classes of
imported glassware, it will provide a stimulus for improyement in
.quality since no protection can be realised except bv sales in the



68 CHAPTER III,

ordinary coutse of husiness. 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 a safe:
minimum return reduces the incentive to progress. 'Thirdly, it
should be mientioned that although there is only one sheet glass
factory at present, the Indian market is large enough for the
erection of at least another factory. Tt is probable that this may
happen almost immediately and in that case an indeterminate addi--
tional burden will he placed on the public revenues.

(2) Blownware and Pressed ware.

82. Blown glassware consisting chiefly of phials, hottles, globes.
and chimueys is the commonest class of glassware manntactured
o by TIndian factories. Pressed glassware is-
thfizg;"z}loﬁleb%ﬁ‘i atta  Also made in small but increasing quantities.
Glass and Silicate Works, Lhe principal manufacturers who have given.
evidence befove us in support of the claim
for protecting the blownware industry are the Bengal Glass Works,
the Caleutta Glass and Silicate Works, the Upper Tudia 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 wave. Tn all these works the varieties of articles
produced are so numerous that it has been a matter of no little
difficulty 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
audited statements of expenditure and receipts, maintain accounts
in a form which makes the investigation of their costs for our
purpose exceedingly difficuls, if not impossible. An additional
difficulty in the case of certain factories is that their loeation from
the point of view of supply of raw materials and power or acces-
sibility to the market is so unfavourable as to render their costs
totally unrepresentative. TIn 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 costs of the Caleutta 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 years has heen
considerably above 1,000 tons a vear, varyving from 1,150 tons in
1930 to 1,725 tons in 1926. The glass is melted in the works in a
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 varying in capacity from
1 oz. to 8 0oz. The works helong to a public limited liability com-
pany and publish audited statements of accounts. The location of
the works is in Caleutta which, while not so advantageous in some
respects as certain parts of Upper India, possesses very considerable-
advantages in other respects and is generally more favourable than
the location of faetories in Western India.
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83. The Company have furnished us with statements of their

expenditure at the works during the past five years.
for which figures have been
1930. These are shown below:—

1930

Works expenditure in

Tasre XXXIV.

Raw materials—
(a) Sand
(b) Soda ash
(¢) Lime

(d) Other matenals mcludmw cullet

Work lahour

Power and fuel

Supervision and office establmhment
Repairs

Packing

Selling  expenses

Miscellaneous (statlonelv, lent ta\es ete.,

and interest on working capital)

TorAL

53,443

supplied

Total expendiﬁure
in 1930.

Rs. a. p.

8,850
23,380
3,616
17,597

71,401 1
36,650
22,417 3
2,818 11
4,291 8
7,427 9

R Y -

wwwocaoo|oooo

26,034 12

-~

2,24.480 1 ]0

The last year

i

The total output of melted glass during the year was 1,150 tons.
Since the loss by breakage in the works is approximately 20 per
the corresponding output of finished glass may be ‘taken as

cent .,
920 toms.

finished glass is as follows:—

Tanre XXXV,

Raw materials- -
(er) Sand
() Soda ash
(¢) Lime

(d) Other materials mcludmv cullet .

Works labour
Power and fuel

Supervision and office ebtubhshment .

Repairs

Packing

Selling expenses

Miscellaneous ineluding 1nteresb

ToraL

ToraL

On this output the average expendltulo per ton

Per ton of
finished glass.
Rs.

9-62
25-41
3-93
19-13

38 09

23:30

. 24400

of .
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From an examination of the Company’s works expenditure
during 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
Targely the result of drastic economies effected by the management
in view of the severe competition from imported glassware.

R?,dudriol; in Woi’kﬂ leX- 84. The output in terms of melted glass
penditure during the last  Jyping the period has been as follows:—

5 years.
TasLe XXXVI,

Tons.
1926 . . . . . . . . . 1725
1927 . . . . . . . . . . 1,650
1928 . . . . . . . . . . 1,300
1929 . . . . . . . . . . 1,325
1930 . . . . . . . . . . 1,150

In spite of a decline in the total output of 33 per cent. there has
‘teen a substantial saving in several items of expendhure. The
reductions per ton of glass in 1930 as compared with 1926 are
.shown below -~

Tasre XXXVII.

Gain +

Loss -.

Peor cent.
Materials . . § A J . . . . o+ 4
Works labour . 3 . 4 . . . . -9
Power and fuel . 3 A ] . Nil
Supervision and office establishment . . . . N
Repairs . . : 1 : . . N 14
Packing . . . . . . . . . +40
Selling expenses . . . . . . . . +60
Miscellaneons . . . . . . . .o =30

It will be seen that the Company have substantially reduced their
-expenditure on packing and selling mainly as the result of adopt-
‘ing more economical methods of packing and distribution. They
have avoided incurring any increase in expenditure on supervi-
sion, repairs and power and fuel. The reduction under materials
is negligible and 1s to be explained mainly by changes in prices.
The cost of works labour although higher than in 1926 was slightly
lower than in 1927. The principal increase, as is to be expected,
oeeurs 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 combined capacity of the three furnaces
-capacity of the works. ;" jiated by the Company to be 12 tons of

.melted 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 manufacture is performed by means
of manual labour, The Company purchased a few years ago and
still possess a bottle making machine of the O’Neill type and
engaged the services of a few skilled workmen from America to
operate it. DBut 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 never brought
into operation. So long as the manufacture of glass is based
entirely on manual labour, it is reasonable to take the capacity
of the works as being equivalent to 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 Dbeing had to the lay out of the furnaces. The output in
1630 was less than » third of the total melting capacity. Taking
into consideration the difficulty of increasing the skilled fabour to
{he extent necessary for the full capacity of the tanks, we consider
that normally the total capacity of the works should be fixed at
2,500 tons a year. In estimating the future costs which may be
attained by the works, we propose to take 2,500 tons as the maxi-
mm owtpué which may veasonably be expected on the present
equipment and Jay out.

86G. The works cost per ton of finished glass in 1930 has been
cet out in detail in paragraph 83. The expenditure on materials
in this statement is based on the proper-
tions actually employed by the works in the
composition of their bhatch. = 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 satisfied that the proportions ordinarily employed in glass
works in India manufacturing blownware ave the most suitable,
having regard to economy in working and to the quality of glass
nroduced, We propose, therefore, to base our estimate on the
following proportions which we consider generally reasonable for:
blowaware—

Cost of raaterials,

Tasrz XXXVIIL.

Per ton of
melted glass.
) . Cwt.
Sand . . . . . . . . . .16
Soda . . . . . . . . B3
Lime (burnt) . . R . . . . . . 2%
Other materials—
1b,

Saltpetre . . . . . . . 46

Manganege dioxide . . . . . 6 3

Argenious oxide - . . . . . .4

This statement represents the quantities 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
this should be reduced to 10 per cent., which would still be in
excess of the normal percentage in Furopean factories. This
broken glass finds its way back into the furnace and therefore allow-
ance shoud be made in estimating costs for the saving in materials
which thig represents. If no cullet were used, the cost of materials
-per ton of glass would be as followst:—

Tanre XXXIX.

Rs.
Sand . . . . . . . . . 1429
Soda ash . . . . . . . . . 4098
Lime . . . . . . . 613
Other materials—
Saltpetre . . . . . . . . 226
Manganese dioxide . . 083
Arsenious oxide . 0 : . . 075
ToTAL 8524

If it i3 assumed that the breakage will be 10 per cent. the cost
‘per ton of melted glass should he 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 aceount of the
use of broken glass. On this basis Rs. 6524 may be taken as
the cost of materials per ton of finished glass.
87. With regard to the other items in works expenditure it Is
necessary to consider how far an increase in output to 2,500 tons
c . will reduce ‘costs.  Tn the case of sheet glass
ost. ahove material. . -
we assumed n veduction of 20 per cent. under
works labour on an increase corresponding to more than three times
‘the ex1sting output. We assume here in view of a smaller propoer-
tionate increase a reduction of 15 per cent., 7.e., from Rs. 7761
to Rs. 6697, Under power and fuel we consider as in the case
of sheet glass that with reasonable economies in consumption and

* This refers to breakage which may be recovered as cullet and excludes
the small proporiion of wastage which cannot he rccovered. .

+ The costs shown in this Table are not comparable with the costs of
materials as given in paragraph R83. Tho Ilatter does not include the
expenditure on materials obtained in the form of cullet in the works. A
considerable quantity of broken glass was also purchased hy the works
from ontside., The materials thus ohtained, if bought as such. would cost a
great deal mora. Tn respect of supplies of hroken glass, Calcutta is favour-
ably situated but is not typical of the position of the Indian glass industry
2s a whole.

T The question of cullet was not raised in this form in our discussion
of sheet glass. This is hecause the costs in that case were based on the
actual costs at Bahjoi in which allowance had been made for the use of
cullet. Here we are proceeding not on actual costs but the costs based on a

sample composition.
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with fuller and more continuous production, tank furnace operation
should not ultimately require more than 2 tons of coal per ton of
finished ware. Allowing for wastage in transit and the presence
.of unusable material and the recent increase in the freight on
coal, we may take u price of Rs. 9-4-0 per ton of coal which yields
a fuel cost of Rs. 18'50. Under supervision and establishment we
think a reduction of 20 per cent. should be possible, i.e., from
Rs. 2436 in 1930 to Rs. 19°49. Under repairs, packing and selling

::Eenses we do not think that the figures would admit of further
reduction. DBut we think a reduction of 30 per cent. under mis-
«cellaneous should be easy to attain, Z.e., from Rs. 28:30 to Rs. 19-80.
‘With these reductions the costs above material will be as follows :—

TasrE XL.

Rs.

Works labour . . . . . . . . 6597
Power and fuel . . . . 1850
Supervision and office establishment . . . . 1949
Repairs . . ) . Y . . . . 308
Packing . . 5 : . 1 . . . 466
Selling expenses . . L 4 : . . . 807
Mixcellaneous . g A . : . ; . 1980
: 139'55

The cost per ton of finished glasg in 1930 was based on a hreakage
of 20 per cent. 1f breakage 1s reduced to 10 per cent. a correspond-
ing reduction should be made in the cost above materials except
packing which will bring it down to Rs. 124'566* The necessary
adjustment in the cost of materials has been already made. Hence
the tots] expenditure on full output will be—

Per ton of
finished glass.

Rs,

Cost of materials . . . . . . 6524
C'ost abiove materials . . . . . . . 124°58
18980

88. Throughout these calculations we are assuming that while
+the melting will be done in a regenerative tank furnace, the manu-
' facture of finished ware will be carried on
Fair selling price of Yy hand. What adjustments should be made
hand-made glassware, ¥ ) s P
if manual labour were replaced Dby auto-
matic maclinery 1s a question which we reserve for laler comsi-
deration. Meanwhile we shall aitempt to determine what the
future fair selling price would be if manufacture were based entirely
on mannal labour. The block account of the Company at the 31st
of December 1930 was Rs. 1.73,104-10-3. The total amount of
depreciation set aside was Rs. 2 14,498-10-0. 'The original block

* This figure is arrived at by taking 8/9ths of Rs. 139'55 less packing
and then adding the cost of packing to the resultant figure,
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was thus Rs. 3,87,603-4-3. The plant and buildings were mainly
erecled during the war and a very considerable reductiou therefore
should he mn%le in the block value in arriving at the present re-
placement cost. The Company sugpest a reduction of 50 per cent.
which we consider reasonable. The replacement cost is therefore
Rs. 1,93,801-10-1. This however includes the cost of the O’Neill
machine which has never heen worked and also the cost of the
nnfinished furnace. TNeducting the value of these two ilems, the
nett replacerment value may be estinated in round figures at
Rs. 1,580,000 distributed as follows : —

Rs.
Buildings . . . . . . . . 30,000
Furnaces, kilus, ete. . . . 1,00,000
Tools, implementy and other wccessories . . . 20,000
1,50,000

The total productive capacity of the furnaces at present is 4,000
tous of mefted glass. Since we have assurned a smaller maximur:
capacity, some reduction should le made in the capital cost of
Jurnaces, say, to Rs. 75,000 representing the cost of two furnace:
with a combined capacity of @ lons a day, which will reduce the
total replacement value to Rs. 1.25,000. The land on which the
buildings are erecled is leased land aud its value is therefore
cuitted. The total depreciation on the block may be estimated
as follows : —

Rs.

Buildings Rs, 30,000 @ 21 ner cent. . . , 750

Furnaces Rs, 75,000 @ 20 per cent. . . . 15,000
Tools, implenients and other accessories Rs. 20,000 @
10 per cent. . . .

17,750

We have assumed a total output of 2,600 tons of melted glass
or taking breakage at 10 per cent. 2,250 tons of finished ware.
Depreciation per ton of finished ware is therefore Rs. 7-89.
Interest on working capital has already been included in the works
expenditure wnder the head ° Miscellaneous’. The managing
agents 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
under this head. Drofit at 10 per cent. amounts to Rs. 12,600
or per ton.of finished ware Rs. 5-55. The fair selling price is

thus: .-
Per ton of

fnished glass.
Re.
Works cost . . . . . . . . 18980
Depreciation . . . . . . . . 7-89
Profit . . . . . . . . . 555

20324
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89. We shall now proceed to estimale what the fair selling
price would be if hand labour were replaced by automatic
) _ machinery. We have assumed an output
Fair selling price of 4f 2 950 tons of finished plassware if hand
machine-made glassware. lal . wloved. Th o 1d be & )
abour is employed. ere would be a con
giderable" increase in output if hand labour were replaced by
machinery because it does not appear to be possible to accommodate
sufficient hand workers around the furnaces to work out their full
capacity. Employing machines, a total production of 2,800 tons
of finished glassware would be a reasonable estimate. Two (’Neill
bottle making machines working three shifts a day would be
sufficient for this output. The total labour cost per year on this
equipment and output may be roughly estimated as follows:- -

Tapre XLT.

Rs.

3 gkilled operators at Rs. 750 a month . . . 27,000
6 Helpers at Rs. 50 a month . . . . . 3,600
6 Attendants for compressors;ete., at Rs. 50 a month 3,600
8 Men on furnaces at Rs. 60 a month . . . 4,00
Extra labour . ; Loy - . . . 8,000
42,000

Taking the total output at 2.800 tons of finished ware, the labour
cost works out at Rs. 15 peor ton; which is about one-fourth of
the labour cost on hand manufacture.* Although a smaller pro-
portion of labour cost on machine production as compared with
hand production of bottles is in fact attained in other countries,
we consider the proportion we have taken to be a reasonably safe
figure under Ingian conditions, . As regards the cost of power
and fuel, we think that the same cost as in hand labour should
be taken. The increase in output will mean a considerable redue-
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 particularly under ¢ Mis-
cellaneous ’. 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 he—

Rs.
On hand production . . . . . . . 18980
Less reduction in {abourt . . . . . . 4364
14616
Rs.
* Works Inbour per ton of finished ware (hand labour)—
At 20 per cent. breakage 6597

At 10 per cent. breakage (at 8/9ths) . . . . 5364
+ Rs. 5364 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
on two machines will be Rs. 80,000. In addition, provision must
be made for tools, feeder replacements and for moulds. Feeder
parts wear rapidly and moulds tend to become obsolete. TUnder
this heading we suggest a figure of Rs. 30,000 wiih a depreciation
of 20 per cent. We therefore fix the addition to the capital ex-
penditure on account of machines at Rs. 1,10,000 and including
Rs. 15,000 for additional building at Rs. 1,25,000. The total
amount of depreciation on these figures will be—

TasrLe XLII,
Rs.

Buildings—Rs, 30,000 plus Rs. 15,000 at 23 per cent. 1,125

Furnaces—Rs., 75,000 @ 20 per cent. . . . 15,000
Machinery Rs. 80,000 @ 10 per cent. and Ri. 30,000

@ 20 per cent. . . . . . . 14.000

30,125

IIand Labour, Machine,

Rs. Rs.
Total block . . ] . < 11,25,000 2,30,000
Pepreciation , 5 ] : 17,750 30,125

Taking output on machine production at 2,800 tons of finished
ware, depreciation per ton is Rs. 10°76.* Piofit at 10 per cent. on
the whole block is Rs. 23,000 which per ton of finished glass
amounts to Rs. 821, The fair selling price therefore ix -

Per ton of
finished glass.

Rs.
Works cost . . . . . . . . 146-16
Depreciation . . . . - . . . 1076
Profit . . . . . . . . . 8-21

Torar . 165-13

90. Tt is now necessary to examine how far in accordance with
the figures we have estimaied the Indian industry will he able
Conditions of the Fiscal 0, dispgnse \\_'ith 1)1'(v)’re('fion.. The futm"e
Commission satisfied if fair selling price per ton on full output if
manufacture is based on  hand labour is emploved is Rs. 20324
machinery. The Caleutta 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,

* Depreciation on sheet glass per 100 sq. ft. estimated by us on full
output is Rs. '57. Taking about 18 cases to a ton this works out to:
Rs. 1026 per ton of glass.
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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
ten per 40 gross. The future fair selling price based on hand
labour is therefore Rs. 508 per gross of phials. I1f machinery is
employed we have estimated a fair price of Rs. 165-13 a ton which
per gross of phials amounts to Rs. 413. The Company have
supplied us with the wholesale market prices of Japanese phials
current in (‘aleutta in October 1931. They were as follows -—

Tasre XLIII.

Per gross.

Rs. aA. p.
1 oz. dispensing phials 300
2 » 312 0
3, s 4 8 0
4, 2] 500
6 » . . . . . .6 00
8 ” . . 7 80

The 4 oz. phial may be taken as typieal of the wholp class. The
price of this size was Rs. § per gross, which almost exactly corre-
sponds to the arithmetical average of the prices of the various
sizes as given in the statement. Taking dealers’ commission at
4 annas per gross and the duty at 20 per cent. we get a price
without duty of Rs. 3:96. It will be seen that at this price
raachine made phials will eventually be able to compete without
brotection. As we point out later, the price realised by the
indian manufacturer is often considerably less than the i1mport
price. To the extent that this difference is due to inferior quality,
the employment of up-to-date mechanical methods of production
will go a long way towards removing it, Hand made phials, even
at a cost corresponding fo full outpui, will still require a duty
of nearly 30 per cent. Actually the protection required will be
higher than this because with hand production the difference in
quality and finish between Indian and imported glassware will he
more difficult to remove. It appears, therefore, that the ability of
the industry to dispense with protection will depend on the extent
to which hand labour is replaced by automatic machinery. TUnless
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
must remain precarious.

91. In estimating the measure of protection required, we must
recessarily assume that during the period of protection the industry
) would make every effort to extend produc-
tion hy machinery. The scheme of protee-
tion should, therefore, be so framed that the full benefit of pro-
tection will not be realised unless machinery is employed, and
that unecomomical methods of production are discontinued. We
propose therefore {o base our recommendations on the assumption
that at the end of the period of protection manufacture will he
carried on entirelv by means of automatic machines for which we
have made full allowance in our estimated costs, and that full

Measure of protection.
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output will 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 s0 as to encourage a rapid
extension of production. On this basis the initial fair selling
price will be:—
Per ton of
finished glass.

Rs.
Works cost . . . . . . . . 24400
Depreciation . . S . . . . 789
Profit . . . . . . . . . 555

Torar, . 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. 165-18. The average of these two prices—Rs. 211'29
—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
have seen that the price of Japanese phials of this class without
duty is Rs. 3:96. Since the principal competitor in this lire of

glassware 1s Japan, we shall be justified 1 hasing our proposals
on the price of Japanese ware. We have, however, received a
great deal of evidence during this enquiry that the prices realised
by Indian manufacturers are considerably below the prices of
corresponding classes of imliorted glassware. This is partly to be
sccounted for by the general prejudice aguinst Indian goods based
on their assumed inferiority. But it is partly 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 of the 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 and 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 Tndian glassware is hound 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, a figure of about 10 annas per gross will represent
the average difference between Indian and import prices during
the period of protection. It is necessary that allowance should
be made for this difference in fixing the measure of protection.
Otherwise the assistance granted to the industry will fall short of
what it requires. Where the price realised by the Indian industry
is lower than the import price, it is the former on which pratecticn
should be based, unless the difference is due entirely to inferior
quality and inefficient methods of production. In the case of the
glass 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
13 not responsible, such as the influence of importing interests
and the general prejudice ngainst Indian made goods. Although
al present there is a difference of nearly a rupee between the
import price of phials and the price realised by t}l(} Indian manu-
fucturer, we propose to take into account only 10 annas in deter-
mining the measure of protection. The balance represents the
extent to which on the average we think that the prejudice
resulting from ineificient methods and inferior quality should
disappear duriug the period of protection.* Deducting this we
get an average realised price of Rs. 3:34 per gross against a c.i.f.
price of Rs. 396. On this basis the measure of protection required
for phials js:—

. ) Rs.
Average fair selling price . . . . . .28
Average realised price . . . . . . L334

Difference . 194

This corresponds to 49:0 per cent. of the c.i.f. price. We consider
that the measure of assistance required should be fixed at 50 per
cent, of the import price. Sinee 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 a.ﬂ('(‘r‘fuin \\'i.th any ilpI)I'()ﬂ('-h to aceuracy
Cost of manufacturing tjs ost of manufacture in Indian factories.
globes and  chimneys . ; e . . p
higher than bottles. The production of globes and chimneys is
carried on in conjunction 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 general conclusion that globes and chimueys
should be afforded the same assistance as bottles and phials. It
is more expensive to manufacture globes and chimneys tkan
Tottles. 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
ihe 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 considerably
less than at present, it varies now from 35 to 50 per cent. More-
over, chimneys are more liable to be broken in the process of
Landling by workmen in the factory, especially where the works
are not well organised and the workmen are inexperienced. There
is again a higher proportion of breakage in the case of chimneys

* The ai]owance for prejudice is much larger than in the case of sheet
glass. This is because the sheet glass factory is better equipped while the
nuality of imported sheet is generally the lowest.
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in tailway transit, and where efforts are made to reduce this there
is a corresponding increage in the cost of packing. Additional
labour cost is also incurred in cutting and grinding chimneys which-
is not necessary in the case of bottles. On the other hand, néck
making is a process special to bottles and adds to the labour cost.
But this is generally more than counterbalanced by the additional
cost_involved in cutting and grinding chimneys. There is also a
further factor which makes chimneys more expensive to manu-
facture. DBottles may now be made almost entirely by automatic
machinery which, as we have seen, reduces the cost of production
very considerably. But globes and chimneys are still made by
hand and even in America where the use of automatic and semi-
avtomatic machinery is most extensive about half the produnction
ia still based entirely on manual labour. A large difference 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
is 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
gituated inland have for the same reason to hear 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 on
estimate of the relative costs of manufacturing chimneys and
Messure of protection POUHles.  But it appears to us probable that
for bottles ap'p}i'cable to the difference in the costs is roughly pro-
other kinds of blown- portionate to the difference in the market
ware and pressed ware.  nyices 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 which 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 theé 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. Sibhce the cost of glassware depends to
a large extent on the cost of melting, any falling off in the output
of 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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specialise in particular lines of production. On the other hand, if
different lines of production are concentrated in the same factory,
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 arvange their production in
such a manner that small orders for different kinds of glassware
could be supplied without the main line of production being inter-
rupted. Tt follows, therefore, that if protection is considered
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 given in the
form of an ad valoremn duty. Specific duties are generally a more
eftective form of protection than ad wvalorem
duties. But since the articles comprised in
this group represent many varieties having different values, a
uniform specific duty will be clearly inapplicable. 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 a large number of representations from
importers of excise and aerated water bottles objecting to the grant
) _of protection to the manufacture of bottles.
Representations  from They complain that bottles made in India
users of bottles. : 3 . o
_ are unsatisfactory in respect of durability,
appearance and uniformity of capuacity 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 departments i India objected to the use ‘of Tndian made
bottles on the ground that the capacity of the bottles was not
sufficiently uniform. We, therefore, addressed the Excise Com-
missioners 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 js no restriction on 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 drams (10 and 20 ounces respectively)
so that the bottles are never filled, and nominally 11 or
22 ounce bottles, even if not uniform, would leave a
sufficient margin. 1In practice, the bottling contractors:
obtain their bottles locally or from Bombay and these
are generally used whiskv or heer bottles, mostly of
European manufacture, but Tndian made bottles are alse
extensivelv used.” .

Bengal.—“ So far as Bengal is concerned, the representations-
from importers of glass bottles that bottles of Japunese

Specific duties unsuitable.
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or Indian manufacture ave usually condemned by the

Exeise Commissioner is incorrect and no bottles,

whether Japanese or Indian or of other couniries have

been condemned by this Department in Bengal.’”’
These replies apparently represent the practice obtaining in most
-0f 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

. cifferent.,  With effect from April Ist, 1931,
thfelg::‘;‘;;ﬁgﬁ fom o system has been introduced in the Pun-
Punjab. Jab by which all Indian made foreign

) spivit and  country spirit distilled in the
Punjab and sold for consumption in the province are to be bottled
only in bottles bearing the words ““ Punjab Excise 7, figures
showing the contents of tlie bottle. the nume 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 Kurope, and although the
contents of each bottle cunnotbe puaranteed 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
exactly the quantity of spirit which thev purport to contain *°.
The Government further observe that *“ in India there is no factory
capable of producing botlles with sufficient accuracy to meet the
requirements of the Dunjab TExcise Department . It would
appear that the innovation in the PPunjab was adopted from the
practice in force in the United Provinces with the addition of the
requirement that a line should he moulded on the neck of the
bottle.  The Punjab Government have proposed, in view of these
circumstances that botiles required for excise purposes should be
exempted from any protective tariff which may be imposed until
such time as accurate standardised bottles manufactured in Tudia
are on the market. Although the practice in the United Provinces
is apparently the same as in the Punjab, we have recetved mno
communication from the United Provinces Government on the sub-
ject except an endorsement by the Txcise Commissioner of the
Province on a representution 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
raise iwo questions regarding the grant of protection to the manu-
facture of hottles. The first is whether the

Objections to protection  confention that there is no Indian factory
for bottles not valid. capable of producing boltles required for ex-
vise purposes is correct, and the second whether the duty proposed

* Since writing the ahove, we have been informed that the Government
of the United Provinces “ are not in favour of the exclusion of liquor botiles
from any recommendation affecting protection of hottle-making (glass)
industry in Tndia, which the Tndian Tariff 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 question, it may
be pointed out that the pusﬂbiﬁty of manufacturing bottles with
sufficient accuracy 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 snch as the Allahabad Glass Worls, Naini, which possess.
bottle making wavhines of reasonable capacity and efficiency. If
sufficient assistance is graunted to the industry to make increased
production possible and for engaging adequate staff for supervision,
we think it reasonable to assume thal 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 {o accept it on the ground that such exemption will deprive
the Indian industry of any incentive to manufacture high class
bottles and will definitely confine it to the production of inferior
classes of bottles. We think that if the glass industry as a whole
is considered deserving of protection, it is unfair to the industry
and inconsistent with the objects of protection to confine it to the
manufuctwe of inferior goods.  So far as the dificulty in making
superior glassware is due to the lack of adequate equipment and
staft, 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 ave nnsvitable for the production
of superior kinds of plassware. We have discussed the question
of raw materials 1n detail in Chapber Il and we do not consider
that the defects of Indiun 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 botiles in India an increase in the
dutv from 25 to 50 per ceut. will raise the price by little more
than a quarter of an anna 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 acrated water bottles. Mr, Nissim in explaining his
point of view before the Board made it clear that if suitable mate-
rials could be found in India, he personally would not object to
the grant of protection. We propose that the rate of duty which
we have recommended should apply to all classes of bottles includ-
ing soda water bottles,

98. We have also received representations from two Dairy
Companies and from Messrs, C. & E. Morton (India), Limited,
' manufacturers of confectionery, objecting
Representationa  from  tq the grant of protection to the manufac-
other users of hottles, . r :
o ture of bottles. The former hase 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 for
protection on this ground is not well founded. Messrs. Morton,
Lijmited, complain that the manufacture of confectionery in India
has been already burdened by the protective duty on sugar and
that an increased duty on glass bottles will therefore seriously
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
JIndian manufacturers of confectionery as an unfair burden. It
‘may also be pointed out that the Managing Agents of Messrs., Mor-
ton, Limited, are Messrs. Begg Sutherland and Company, who re-
‘present many of the largest manufacturers of sugar in India and
‘were among the principal applicants for the grant of protection to
the sugar industry.

(8) Bangles, Beads and False Pearls.

99. The manufacture of bangles is at present carried on princi-
pally at Firozabad in the United DProvinces. Recently bangle
factories have been started in other parts of
Statements of costs  the conntry of which one of the most iro-
.';z&lill;:fsby hangle manu- o rtant s the factory in Calcutta 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 {fuctory has been in existence for little
more than a 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 partly reflect variations in
methods of production and in local prices of raw materials and coal,
‘but are mainly due to differences in the quality and class of bangles
made, the methods of packing and the proportions in which bangles
of varions 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 are of various
classes, of which the most important are (1) Reshmi or Silky bangles,
which are plain bangles made in different
Classes  of  Dbangles  eolours and possessing a bright, Tustrous
manufactured. appearance, (2) Faney 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
ccrude pattern lacking in finish and appearance and made by a
primitive and uneconomical process. Of these the classes which
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come into competition with imported bangles are reshwmi 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 wmaterials used, the decorative designs
wrought on them and their size and weight. The bulk of
the 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 to 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 homogenous product of which it is
possible 1o make & wore accurate estimate of standurd costs. On the
other hand variations in the cost of manufacluring fancy bangles
oceur within such wide limits according to their design and quality
that it would be completely misleading {o estimate an average cost.

101. The Glass and Baugles Indusirial Association, Firozabad,
bhave supplied us with a statement of costs:incurred by a represent-
 ative factory in 1930 on an output of 7,500

Ca}‘“;;}:t’:;:?"tl"‘t of typi- maunds or approximately 275 tons of finished
: reshmi bangles corresponding on a rough
estimate to 850 tons of melied glass. In the case of sheet glass or
blownware this output would generally be considered too 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 reduces ¢oal consumption and increases the
output. In the case of bangles however the necessily of making
them in a wide assortment of colours makes a tank furnace un-
suitable. The melting of different batches for the production of
different colours makes it nocessary to employ a pot furnace in which
each batch can be wmelted in @ sepavate crucible. The factory at
Firozabad for which costs have been given has a seven pot furnace,
each pot having a capacity of 7 maunds. Making a reasonablo
allowance for breakage of pots and for ihe delay in refilling a pot
after cmptying and taking the average life of a pot as six weeks,
a furnace of this capacity should produce from 10,000 to 12,000
maunds of melted glass in a yeur or approximately 370 to 440 tons.
The factory in question produced in 1930 hangles corresponding to
350 tons of melted glass. But of this, 75 tons were block glass
purchased from other fuctories so that the output 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 reasonable basis for an
examination of costs than we have assumed in the case of other
kinds of glassware, yet we think that the actual output attained by
the factory might have heen somewhat larger. In estimating the
cost which the industry mav be reasonably expected to attain, we
propose to take an output of 400 tous of melled glass per annum.
The proportion of breakage in the factory is now approximately 25
per cent. in the case of reshmi bangles. With better organisation
and more careful handling, this may be reduced to 15 per cent.

GLASS n
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On this proportion of breakage 400 tons of melted glass would
correspond to 340 tons of bangles.

102, The lurgest item of expenditure in the manufacture of
reshmi bangles is the cost of materials. The total cost of materials
) ) excluding erucibles, refractories aud fuel as
mxfl‘:ﬁ"“es in costs of given in {he Firozabad statement is Rs 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 pari of
the difference is due to the different rates at which sand, seda and
lime were purchased. But the largest difference is in the propor-
tion of colouring materials used especially seleninum and cadmium
sulphide. These are expensive materials and are used chiefly in
the manufacture of red bangles. The quantities are determined
not merely by the degree of brilliancy and depth of colour to which
the bangles are made but also by the proportion of ved bhangles to
the total output. The representatives of the Glass and Bangles
Industrial Association admitted in their evidence that their bangles
are inferior in appearance to imported baugles, while Mr. Mehta
is endeavouring to mannfacture bangles equal in quality and
appearance o imported bangles for which he requires larger quan-
tities of selenium and cadmium sulphide. We have also received
some evidence that in certain markels snch as Madras and the larger
cities generally there is u greater demand for red bangles than in
other markets. A manufacturer producing bangles for these
markets wonld therefore have to use bigger quantities of selenium
and cadmium 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 to the proportions in which
bangles of various colours are generally sold in the country.

103. The three colours which may be regarded as typical are
Red, Yellow or Amber and Green. For bangles of good quality,
comparable with imported reshmi bangles,
the following compositions stated in quan-
tities per ton of glass may be considered
suitable ;: — '

Costs of compositions
for different colours.

Tasre XLIV.
Red (1).
Ih. Rs.
Sand 1,764 1408
Soda ash 582 38-71
Slaked hme 247 600
Selenium . : . . . 26:5 205°38
Oadmium sulphide . . . . 175 4812
Arsenious oxide . 17-5 328
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Red (2).

1b. Rs.

Sand . . . . . . 1,660 13-24
Soda ash . . . . . . 664 44-17
Borax (cryst) . . . . . 133 13-06
Zinc oxide . . . . . 116 20097
Slaked lime . . . . . 83 2:00
Selenium . . . . . 25 19375
Sadminm sulphide . . . 25 6876
Arsenious oxide . . . . 25 469
36063

Amber,
1b. Rs.
Sand . . . . . . 1,764 14:08
Soda ash . . . . . . 682 3871
Slaked lime . . . . . 47 6:00
Sulphur . . . ; : 5 265 1-42
Arsenious oxide ) v : - {75 3-28
6349
Green,

1b. Rs.
Sand . . . J , ] ,764 1408
Soda  ash . . : L 1 582 38-71
Slaked lime . . 4 g - 247 6-00
Potassium chromate . 2 = 9 9-:00
Jopper oxide . % ¥ 5 9 4-50
Arsenious oxide . T - Y 176 328
75-67

At current prices the costs work out as follows:—
Per ton of glass,

Rs.
Red (1) . . . . . . 3156
Red (2) . . . . . . 360:56
Rs.
Average Red . . . . . 3380
Amber . . . . . . 63-5
Green . . . . . . 756

On the evidence we have received we find that the proportions
in which these colours ave generally sold in the country may be
taken approximately as 50: 30: 20.  On these figures the weighted
average cost of materials per ton of melted glass works out at
Rs. 20320. We have assumed that in future the breakage in the
works 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 glass may thevefore be veduced in $his proportion which will
bring it down to Rs. 17270.

104. In order io get the complete cost of materials in a pot fur-
nace it is necessary to add the cost of crucibles, At Kirozabad the

st of cracibl total expenditure in 1930 amounted to

Cost of crucibles. Rs. G600 to which must be added about
Rs. 150 as the cost of crucibles on the block glass purchased. This
gives a cost of Rs. 2'14 per tou of melied glass. On Mr. Mehta’s
estimates it amounts 0 Ks. 592 per ton of glass. 'The main differ-
ences are:—(1) Mr. Mehta uses imporied crucibles which cost
Rs. 45 each, while at ¥irozabad the crucibles are made locally and
they cost generally Rs. 20 to Rs. 25 each, und (2) Mr. Mehta esti-
mates the averuge life ol a 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 crucibles
are locally made and that they have an average life of one and a
half months, On these assumplions we arrive at a cost of Rs. 324
per ton of melted glass.

105. The cost of works labour ut Ilirozabad on the whole
production in 1930 wasg I, 26,000, 1o which must be added about
Rs. 500 a3 the cost of Tabour on the block glass
purchased. This is equivalent to Rs. 7T2'8b
per lon of melted glass. Mr. Mehta’s estimate of expenditure on
labouyr for 60,000 dozeun paivs which zepresents his output for 6 days
is Rs. 1,406-4-0. He calcalates that the quantity of glass required
for a dozen pairs ix 4 oz, Ou this rutio, the cost of labour per ton
of glass is Rs. 210. The rates of wages in Calcutia, as we have
pointed out in the section on sheet glass, are at least double those
prevailing in upeountry towns in the United Provinces. Apart
from this, two Japuanese operators ave employed by Mr. Mehta at
a 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 ull the skilled work is done by hereditary classes
of bangle makers. The existence of these hereditary skilled work-
ers is one of the principal advantages which Firozabad possesses as
u bangle making centre. Considering the fact that the bulk of
the Indian prodnction is centred ot Firozabad and that it possesses
a large supply of relatively skilled labour, we propose to base our
estimate on the Tirozabad costs. Since the labour is remunerated
almost entirely by piecework, it is doubtlul il an increase in output
will reduce the cost per unit of glass. On the other hand, we found
during our visit to Firozabad thatl conditions of labour are far from
satisfactory and we think that if protection is granted to the bangle
industry, efforts should be made by the (lass and Bangles Indus-
trial Association lo improve them n respect of rates of wages and
the provision made for suituble conditions of work in {he factories
and for the comfort and welfare of workmen. The attention of the

Cost. of works labour.
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Association. whose representatives appeared to be alive to this fact
should be directed immediately to 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 ¥irozabad on an vutput
of 850 tons of melted glass is given as Rs. 10,000, Taking the price
of coal at Rs. 12 a ton delivered at works or
Rs. 13-8 iucluding wastage and other losses,
the average consumption of coal in the whole process of manufacture
calculated per ton of melted glass is 211 tons. As has been pointed
out, 75 tons out of the 350 tons used in the.factory were bought in
the form of block glass, The fuel consmwmed in originally melting
this glass should strietly speaking be regarded as part of the coal
consumption during the year. Taking this at a minimum of 1 ton
of coal per ton of melted glass, we get an average consumption over
the whole output of 2:32 tons of coal. Mr, Mehta gives a consump-
tion of 2% tons of coal per 5,400 1b. ol welted glass and in addition
an expenditure of Rs. 80 for gas and electricily on the same quantity
of glass. Taking coul at Rs. 9-4 a ton, the expenditure on gas and
electricity represents a coal consnmption of 324 tons of coal giving
a total of 574 tous for 5,400 1b. of glass ov 2-88 tons of coal per ton
of glass which corresponds elosely to the average fignre at Firozabad.
The Firozabad figure however includes the coal expended on the
block glass purchased. Excluding this, we get 2] tons of eoal which
may be regarded as probably the best figure atiainable on a pot
farmace. The relatively small consumption of coal at Firozabad
which this figure judicates is partly due to the high proportion of
soda ash used in the composition of the hatch., Glass containing a
high proportion of soda 15 meve quickly melted and thervefore con-
sumes less coal. But the quality of the glass suffers thereby; it is
mechanically weaker and less durable.  In ibe compositions which
we have adopted, we have allowed a smaller proportion of soda ash
than is customary at Firozubad. The proportion usnally adopted at-
Firozabad is nearly H0 per cent. of the weight of sund, whereas it
will be noticed that we have proposed about one-third., Conse-
yuently, it is necessary to provide for a larger fuel consumption.
‘We propose, therefore, to fix the consumption of coal at 3 tons per
ton of glass. Muking allowance for wastage, etc., in transit and
for the recont increase in railway freight, we estimate the cost at
Rs. 44 per ton of melted glass. It appears to be the general practice
at Firozabad to sell the cinders from the furnace for which there is
sufficient Jocal demand. A deduction of Rs. 3 per ton of glass may
be made on this account, leaving a nett cost of Rs. 41.

Cost of power and fuel.

107. Expenses of supervisiou and office establishment at Firoza-
bad amount to Rs. 6:07 per ton of glass. Mr. Mehta’s estimate is
Rs. 33 which is fur too high and canunot be
accepted.  With some increase in output the
supervision charges at Iirozabad should come
down to Rs. 6. The cost of repairs and maintenance including
vefractory materials is s, G:28 per ton of plass at Firozabad and

Cosl, of supervision and
repairs.
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miscellaneous expenses Rs. 571, Of these miscellaueous expenses
may be reduced to Rs. +'5 with increase u output,

108. The cost shown in the lirvzabad stutement under ¢ Pack-
ing ’ is only Rs. &7 per ton of glass. Whe usual practice of

' manufacturers ut Firozabad 1s to string

bangles together and sell them wunpacked
in  bunches. [mported bangles are invariably packed in
wrapping paper and cardboard boxes bearing attractively designed
labels and consequently fetch better prices in the market, In esti-
mating the costs of the Indian industry as compared with the cost ot
imported bangles, it js necessary to make ajtowance for packing.
Mr. Mehta estimates the cost of packing including cavdboard boxes,
wrapping paper and labels and incidental charges at 43 pies per
dozen pairs of bangles. This figure is, we think, too high. We
found 1o the course of the Maten enquiry ihat in a medium sized
factory at Bombay the cost of pucking, including wooden cases,
wrapping paper, labels and all fabour charges amounted to about
22 p1es per dozen boxes of half size matches, only hand labour being
employed. This does not include the cost of cardbourd but on the
other “hand, includes mote fabels and corvesponding labelling
charges. We consider that an allowaute of 2§ pies per box of dozen
pairs of bangles would be wmple.  Assuming about Y00 gross pairs
of bangles to a ton of melted glass this would amount to Rs. 14062
per ton of glass.

109. Selling expeuses are vot shown in the Firozabad statement.
As the largest centre of bangle mannfacture in India it is also the
main centre of. wholesale lrade and manu-
facturers find little difficulty in disposing of
their products. 'The necessity for a selling organisation in connec-
tion with the works does not, therelore, appear to arise. But the
very low prices realised by Iirozubad 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, sowe allowance should be made on this
account. A sum of Rs. 16* pev tou of glass may be considered
reasonable.

110. We do not econsider it necessury to make separate allowance
for depreciation. It will be seen that we have allowed Rs. 628 per
v i ton of glass for repairs and wmainienance
Ng.“;‘f'he“d charges and g hich ou an ouiput of 400 tons amounts to
about Rs. 2,000 a year. This rvepresents the

cost of a furnace and in addition leaves a margin for occasional
renewal of refractory matevinls.  This is sufficient both for erdinary
current vepuirs aud for depreciution against substautial replace-
ments. There are no separale managing agency charges at Firoza-
bad; these are included under supervision and office establishment.
The Glass and Baugles Industrial Association have estimated their

Cust of packing.

Selling  expeuses.

#* We have allowed about Rs. 6 per ton for sheet glass and Rs. 8 to 9 for
blownware. Since there is more hundling in bangles, Rs, 15 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
Japauese type as Rs. 21,000 which we accept as a reasonable figure.
Allowing intevest at 10 per cent., this works out at Rs. 526 per ton
on an output of 400 tons.

111. The fair selling price of 1‘eshn}i
Yair selling price. bangles calculated per ton of melted glass 1s
as follows : —

Tasrr XT.V.

Rs.

Materials . . ; . . . . . 172-70
Crucibles . . . . . . . . 3-24
Works labour . . . . . . . . 100-00
Power and fuel . . . . . . . . 41-00
Supervision and office establishment . . . 6-00
Repairs and maintenance . . . . . 6-28
Miscellaneous - . . . . - . 4-50
Packing . . . 1 . . . 140-62
Selling expenses , . : : g . . 15-00
Profit and interest . : - { , . ; 525

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.
duﬁ hoe p:;‘}l‘“g prce per - According 1o the Glass and Bangles Indus-
' trial Association the weight of 40 toras or
gross of pairs 1s one maund.  If breakage in the works is taken at
15 per cent., 40 gross of pairs will represent 1'17 maunds of melted
glass. On this ratio, a ton of melted glass is equivalent to 930 gross
of pairs of havgles. Mr. Mehta estimates thal it requires 4 oz. of
glass to make one dozen pairs.  This corresponds to a proportion of
TAT gross to a ton of glass. It is obviously 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 bangles of representative 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 cent., this gives a proportion of
885 gross to a ton of melted glass. We propose to take for our
purpose 900 gross to a ton which is roughly intermediate between
the Firozabad estimate and that of the Department of Tndustries.
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 guotations which we have received, we find
that the price of reshmi bangles as commonly assorted for shipment
to India in November last was 26 to 2°7 sen

per dozen pairs {.0.h. Japanese port: reshmi
bangles of this class packed for shipment measure 7-5 cubic feet per

Price of imported bangles.
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504 dozen pawrs. According to our information, freight from Japan
is 10 yen per ton of 40 cubic feet less 10 per cent. deferred rebate.
Incidental charges including insurance, ete., amount to 1-8 yen per
ton and landing charges to about 8 per cent. of the c.i.f. price.
Tuking the yen-rupee exchange at gold parity we arrive at a lunded,
duty free price of 812 pies per dozen pairs. It will be seen therefore
that working on full outpul and assuming reasonable economies, the
Indian industry would not require assistunce except to the extent
of 8 per cent. of the import price.

114. Alihough in estimating future costs we have allowed for
such cconomies us may reasonably be attained under present condi-
tions of wm:king, we think that there are
further economies possible for which we
have made no provision in this esliinate.
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 Ly in-
creasing the rate of output will lead to a reduction in the unit cosi
of labour. 'We have provided in our estimate for an increase of
30 per cent. in the labour charges inourred 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 may
be expecled to lead to a {urlher increase in ihe rate of output and
a consequent reduction in the cost per unit of glass. We have esti-
mated a reduction in the propovtion of breakages in the factory to
15 per cent., But we believe that if sufficient care is taken, the
reduction may be still greater. The elfect of a smaller percentage
of breakage will be to briug down expenditure under every ilem
except material and packing. Tt may also be pointed out that on
soda ash and colouring chemicals, which represent the bulk of the
cost of materials, there is at present a duty of 20 per cent. which
represents nearly halt a pie per dozen pairs of bangles. If, there-
fore, a reduction occurs in the general rate of import 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 based our estimate of costs on an output of 400
tons of melted glass. The total produciion of the factory in 1980

, was approximately 350 tons, of which 275

pr(?ff:;sig;e and form of 4,15 wepe melted in the factory and the rest
’ was purchased in the form of block glass.

The increase iu output which we have estimated is so small in pro-
portion to the output alreadv attained that there should he little
difficulty in working up to it immediately. We think, therefore,
that in determining the measnre 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 out in dis-
cussing 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 bangle manufacturers shows a wide
discrepancy between Indian and import prices. 1t is always diffi-

Conditions of the ¥is-
cal Commission salisfied.
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«cult to determine how far prejudice of this kind is bused on a de-
monstrable difference in quality and selling organisation and how
far to other circumstances. It 1s, however, clear in the case of
bangles manufactuved at ¥irozabad that the proportions of soda
and colouring materials used, on which quality depends to a large
extent, ure not the most suitable in comparison with imported
bangles and this is part of the reason for the existing prejudice
agawmst them. We have also pointed out that no expenses are iu-
curred at Firozabad on the provision of adequate schiug arrange-
ments and this is probably an additional reason for the low prices
realised. A third factor is that the bangles are placed on the market
unpacked while imported bungles are geuerally sold in attractive
cardboard boxes. In our estimate of costs we have made due provi-
sion for all these factors including a higher consumption of coal in
view of the smaller proportion ot soda ash we have px.‘o%msed and
it is to be expected that to this extent Indian prices will show an
improvement. The additions we have made to the Firozabad costs
under these four heads may be summarised as follows:—

Tasre XLVI.

Per ton of glass, Firozabad Estimated

costs, costs,

Rs. Rs.
Materials . . X A : 2 8857 172-70
Power and fuel . : 3 ! . 28-48 41-00
Selling e¢xpenses . : ] i . 15-00
Packing . . . ’ ' : 571 140-62
122-76 369-32

The extra expenditure for which provision is made in our estimate
is Rs. 246:56 per ton of glass which is equivalent to 4'38 pies per
dozen pairs of bangles. In the written replies submitted by the
Glass and Bangles Industrial Association it was stated that the nett
price rvealised for reshmi bangles was 5 annas per gross of pairs
-equivalent to 5 pies per dozen 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 be taken as 41 pies per dozen pairs. It may
‘be presumed that the fall in price has been due to the recent drop
in the exchange value of the yen, and that 4} pies may be regarded
as the Indian realised price equivalent to the current import price.
‘The current c.i.f. price of reshmi hangles is 812 pies which cor-
responds to a duty paid price of 12'18 pies. The difference between
the Indian price and the import price is therefore 7'68 pies. If
we deduct from this the additional provision made for materials,
-coal, selling expenses and packing, there is a balance of 330 pies
‘which may be regarded as the nett disadvantage of the Inc{;an
industry in the market. Our estimate of the Indian fair selling
price is 8:79 pies. Adding to this the disadvantage of the industry in
‘the market we get a final price of 12:09 pies. The difference hetween
this and the c.i.f. price 1s 3'97 pies which is approximately 50 per
GLASS E
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cent. of the c.if. price. We recommend 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 und classes
differing widely in value.

116. We have assumed throughout this discussion that the manu-
facture of bangles will be based on the present type of direct fired
, ~ pot furnace. It is generally recognised that
. Economies resulting o recuperative pot furnace in which fuel is
rom the use of recupera- s T : ;
tive furnaces. applied in the form of gas and arrangements
. are made for pre-heating the air required to.
burn it, is more economical and yields glass of much better quality
and appearance. We have, therefore, tried to estimate on the data
available to us to what extent the Indian bangle industry may
expect to benefit by the employment of recuperative furnaces. The
principal advantage will consist in a reduction of fuel consumption.
A seven pot direct fired furnace of the kind now in operation can be
replaced by a six pot recuperative furnace, each pot with a capacity
of 10 ewts., without substantially altering the layout of the factory.
The coal consumption in operating the furnace on a reasonable com-
putation will not exceed 15 tons a week or 800 tons a year. Assum-
ing o 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 vear. If provision is
made for the additional coul 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 have estimated a consumption of 3 tons of
coal in the case of a direct fired pot furnace. Taking the effective
cost of a 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
realised 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 recuperative furnace is substituted.
The cost under ‘ Supervisiod ’ and ‘ Miscellaneous ’ will on this
account be reduced by about Rs. 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 cost of crucibles per ton of glass in a
recuperative furnace will exceed Re. 1. The average life of a
crucible is much longer in a recuperative furnace. More frequent
fillings are possible and the crucibles have a larger capacity. Tuder
““ Repairs and Maintenance *’, including depreciation, we have
allowed Rs. 628 in the case of a direct fired furnace. The heavier
outlay required for a recuperative furnace will increase the charges
under this head. We estimate the cost of building and erecting a
recuperative six pot furnacg at Rs. 30,000 and of a pot arch at
Rs. 10,000. Taking depreciation ou the furnace at 15 per cent.
and on the pot arch at 10 per cent. and assuming an output of 800



THE CASE FOR PROTECTION AND PROPOSALS FOR ASSISTANCE. 95

tons of glass, the depreciation per ton of glass works out at Rs. 6'87.
Allowing for occasional renewal of refractory materials, the total
charges under depreciation and current repairs may be taken at
Rs. 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 tons will work out at
Rs. 7'50 per ton of glass. The result of these calculations may be
summarised as follows: —

Tasre XLVII.

Per ton of glass.

Direct fired. = Recuperative,

Rs. Rs.

Power and fuel . . } . . 41-00 30-50
Supervision and miscellaneous . . 10:50 7-00
Crucibles . . : . ¥ . 324 1-.00
Depreciation and repairs . 2 . 6-28 7.50
Profit and interest . . ! . 525 7:50
Torar : 66-27 53-50

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

117. The effect of recuperative pot furnaces in improving the
quality and appearance of the glass is, however, of much greater
Efiect of recuperative 1LaPortance to the bangle industry than the
furnaces in improving reduction in works expenditure. The durabi-
quality and appearance lity of glass is affected to a large extent by
of glass. the proportion of soda contained in 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 soda in their compositions. This is neces-
sitated partly by considerations of fuel economy but mainly by the
limitations imposed by a direct fired furnace. The melting effi-
ciency of a direct fired furnace is relatively low and the proportions
in which the various raw materials are mixed have, therefore, to be
adjusted to the low efficiency of the furnace. WSince a large pro-
portion of soda has the effect of considerably lowering the melting
point of the batch, manufacturers find it convenient to make softer
glass in direct fired furnaces. We have no doubt that the prejudice
which exists in the market against Indian made bangles is partially
explained by the fact that the glass is less durable and breaks more
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readily. In the case of plain bangles the question of dnrability, per-
haps, is not so important as in the case of decorated 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.
TUnless there is a decided improvement in the durability of the ¢lass,
the Indian baugle industry will not be in a position to capture the
market for superior fancy bangles. 1t is, therefore, important that
the furnaces operated by Indian bangle makers should have sufficient
heating capucity to melt glass suitable for hangles of high quality.
But 1t is pot mevely in improving the durability of glass hut also 1n
lmproving its appearance that a recuperative pot furnace will be
found usetnl. Glass made in open pots in a direct fired furnace tends
to be dirty und spotted. A recuperative furnace working on gas which
1s a cleaner fuel than coal produces glass of Letter appearance, suit-
able for the production of superior classes of ba'ngles.z The improve-
ment in the quality and appearance of bangles which the replace-
ment of the existing direct fived furnaces may be expected to bring
about, will go a long way in removing the disadvantage against
which Indian 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. Ivery veduction 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
1ts. 45,000 which is sore than equivalent to the cost of a redupera-
tive furnace and pot arch.  We have little doubt that for the further
development and success of the bangle industry it is essential that
maunufacturers should direct their atfention to 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 wvalvrem. The same 'duty 1s applicable also to beads and
false pearls. If our recommendation to im-
Duty on hangles to be  pose a protective duty of 50 per cent. on
applied to false beads 1),y 0]eq i5 accepted, we propose that the duty
aud pearls. . . i ) -
should be applied also to beads and false
pearls. The articles are essentially similar in character and process
of manufacture and there is no reason why Indian manufacturers
of bangles should not undertake also the manufacture of beads and
false pearls. As far as we are aware, there is at present only one
factory in India which manufactures heads and false pearls. The
factory is situated at Bombay and apparently depends on block glass
imported from Japan for its principal material. Bombay is dis-
advapiageously situated in vespeet of sund and coal und 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 pearls from glass made
locally. There s at present a substantial import in this line of
glassware amounting to over Rs. 30 lakhs in 1929-30 and over Rs. 15
lakhs in 1930-31. If a protective duty is levied, it will provide a
new outlet of considerable dimensions for the Indian glass industry.
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(4) General Recommendations.

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

Summury of proposals,

(i) Sheet and Plate glass including figured and ribbed gldss—
A chts gy > e
Rs. 4 per 100 sq. ft. ov 25 per cent. ad ralorem whichever
is higher,
(¢t) Bangles, beads and false pearls—d0 per cent. ad valorem.
(ii7) (Nlass und glassware of the kinds specified below—50 per
cent, ad valorem.

(a) Containers other than those containing wmerchandise
packed according to ordinary trade usage—Dbottles and
phials of all descriptions including soda and other
aerated water bottles; jars of all kinds including stop-
pered jars. 4

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

(¢) Table and domestic ware—Tumblers and jugs; dishes;
bowls; plates; decanters; stands; vases; wine glasses;
. T > . ] 3 H g
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
a considerable addition to the cost of glassware used in India. The
extra burden involved in our proposals is not,
however, so excessive 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 India are so small that the additional cost in
indi\-iduaa cases will be hardly perceptible. If we assume that in
an ordinary residential building of the kind occupied by an average
middle class family, about 500 square feet of sheet glass are used,
the total duly pavable will be Rs. 20. The duty payable at the
current rate is Rs. 71, so that the additional burden in respect of the
whole building will be not more than Rs. 124 The glass used in
public buildings and by railways is largely plate glass or superior
polished glass ou which under onr proposals there will be hardly
any incrense in duty.  Bangles, beads and false peuarls are at pre-
sent charged a duty of 50 per cent. and our proposal, therefore, in-
volves no increase as fur as these articles are concerned. Even if
we adopt for the purpose of comparison the duty in force before the
introduction of the recent surcharges, the addition in the duty
pavahle oun ordinary kinds of bangles will not esceed 2 pies per
dozen pairs. Ln the case of an article which is used for ornamental

Burden on the consumer.

* Ttem (iii) (d) would necessitate the insertion of the words *‘ Other thax
glass 77 after ¢ tiles ' in Article 103 of the Statutory Tariit Schedule,

GLASS ¥
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and decorative purposes, this cannot be regarded as excessive. As
regards other kinds of glassware, the p(mhon may be illustrated by
the folloy ing typical cases:—

Approximate increase in duty.

1) Ordinary sized Dietz lantern globe 4 annas per dozen globes.

(2) Ordinary sized Glass Jar (31b.) . 14 anna per jar.
13) Ordinary sized Tumbler . . A annas per dozen tumhlers.
4} Pint hottle . . . . .1 auna per hottle,
(5) Aerated water bottles—
(a) Codd’s pattern (10 oz.) 3 anna per hottle,
tb) Crown cork pattern (7 to 10
oz.) . . . % anna per hottle.

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

121. Elsewhere in this Report we have pointed ont the principal
directions in which the Indian glass industry stands in wveed of
improvement and the means by which such
improvement may be effected. An extensive
reorganisaiion of the industey as regards methods of production,
equipment and financial resources is 1equlred Suffioient time must
be afforded to the industry to make full use of the protection
granted, so that the reorganisation which we have in view way be
(‘omploted We think that in the circumstances of the glass indus-
try a longer period of protection is required than the Board has
genemllv “ecommended in other cases. We propose that the pro-
tective duties should remain in force for a period of ten years. A
shorter period than ten vears will be insufficient to create the neees.

sary confidence on the part of the investor in the future of the glass

mclush'y.

Period of Protection.
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Supplementary Proposals.

(1) Organization of Research and Traininy.

122. In chapter I we have given a brief account of the processes
emploved in Indian glass factories at present. We have there
stated that we consider that the Indian
industry has made considerable progress in
certuin 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
improvement. So far as the selection and treatment of raw
materials are concerned, we have made certain suggestions in
Chapter LI, and as regards wethods of manufacture we consider
that the following points should commend themselves to manufac-
turers for their immediate attention.

Defects in present
methods of working.

123, Tn their furnace design and practice most of the Indian
glass factories are capable of econsiderable improvement. I i8
now universallv. accepted that gas-fired
furnaces  are nmore efficient in every way
than divect fired furnaces. Tor the manufacture of lampware,
pressed ware and hottles, tank fwnaces would undoubtedly be more
ecouomical than pot furnaces. For the manufacture of bangles,
where glass of various colours is required, pot furnaces will have
to he retained, but the direct fired furnaces should be replaced by
gas-fived recuperative furnaces, The Japunese type of pot furnace
generally employed in Tndian factories is smaller in size compaved
with the size of the pots than the English type of furnace, whick
consequentily had a greater veserve of heat in its structure; it
allowed of the pots being set further from the firebox; and the flues
caried the flames round the front of the pots and maintained them
at a more recular temperature. T'he greater reserve of heat in the
English furnace permitted broken pots to be removed and new pots
set without reducing the temperature of the furnace so low that
the working of glass had to be stopped and other pots were cracked
and broken. There is at present only one works in India in which
puts ave set while the furnace continues in operation; in all the
other works the common practice is to run the furnace till about
half the pots are broken when it is put out and another started,
the sound pots remaining in the fwrnace being sacrificed. This-
happens in most cases about once a month when certain repairs are
alwavs necessary.  The constant putting out and reheating imposes
excessive wear and tear upon the structure of the furnace and
limits its working life to six months, after which period it ueeds
rebuilding. In consequence of the need for constant repairs and
rebuilding the structure of these furnaces is far less substantial

( 99 )

Furnaces.
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than that of the Lnglish furnace, which usually worked for seven
to ten years without major repairs, and they lose more heat by
radiation. I'urther, the setting of pots close to the fire box causes
oxcessive heat at the back of the pot, while the arrangement of
flues belween 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 elfficiency than those
of circular shape. The gas-fired pot furnace is of an old conti-
nental type which is neither designed nor operated in the best
manner; and it does not operate for more than one or two years
before major repairs become necessary. The 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—which
as we have seen in the case of bangles particularly is far too high—
and at the same fime with less cost turn out better, more durable
glass,

124. The practice which we have noticed of gathering the glass
in two portions is generallv uneconomical though it may be advan-
~ tageous under special conditions. Improved
furnaces and glass compositions would render
: this wnnecessary. The separate manufacture
and remelting of block glass has nothing to recommend it economi-
cally and should be given up. The conditions in which some of
the labour (especially boy lahour) is employed particularly in
bungle factories are intolerable and a study should be made of
the possibility of introdueing 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 inio possible extensions of this branch
of the industry such as the manufacture of the more expensive
kinds of bangles from glass tubing and the manufacture of heads
and false pearls. The desirahility of introducing automatie- or -
semi-automatic machinery for the manufacture of pressed and
blownwares needs investigation. Tt should be possible to replace
the * mould hoy ’ by some mechanical deviee. It is not healthy
for a boy to work cramped in a confined space, close to the furnace
and almost in contact with the hot mould and hot glass, The
appearance of the glass would be improved by using a carbonacecous.
paste in the mould instead of wet paper and much waste could be
avoided by paying more attention to the design of the moulds.
The introduction of cutting wheels, eracking off machines or cutting
flames wonld render unnecessary uny over-hlow between one globe
or chimney and another and would also save the wastage involved
by the present methods of separvating the urticles. The manufac-
ture of boitles by hand processes should be given up except in
special cases. Hand made hottles must always vary in capacity,
weight, thickness and length of neck; and in one fﬁctory at least
these natural handicaps are increased by the blower manipulating

Munipulation and an-
nealing,
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the glass without a stationary marver. Generally, the failme of
the wanagement to insist on a reasonable standard vf production
leads to excessive variation in the articles manufactured. With
a bottle making machine, provided proper atlention is paid to the
composition of the glass batch and to the temperuture of the
furnuce, the opportunity for such variations s reduced to a winl-
mum. FEven when equipped with modern lehrs some faciories
prefer to use their old Ikilns and we have seen more than oue
anuealing lehr standing idle while kilns are being used. Lehrs
consuine less 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 kilus for annealing bottles, jars and lampware
is exceedingly wastefol and should he discoutinued.

125, Many of these suggestions for the improvement of the
present practice in the faclories polut to the need for an organised

o ~ study of the various problems which the
Doorection - ineffective jjuy(ey presents. It s geunerally recog-
without \‘esem'ﬂh an N - . N - = v
training. nised that even in its simplest forms the glass

industry is highly technical and requives
tor its development a high degree of skill and of scientific and
mechanical eguipment. The dificulties experienced by Indian
manufacturers of glass are to he 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 techunology and modern methods of
manufacture. We ave convinced that unless any tanff assistance
granted to the industry is supplemented by suitable organisation
for training and research, the progress of the industry will be
slow and incommensurate with the burden which our proposals
will place on the country. The Indian Tndustrial Commission
(1916-18) in their report expressed the view that tariffs ** will prove
ineffective unless they give rise to scientific enquiry and espert
treatment of the many problems involved ’. Similar views have
been expressed by other industrial experts who have since enguired
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 Tndian industry is exposed renders protee-
tion essential, we consider that protection by itself will not secure
the further development and ultimate success of the industry.
Assistance of a more direct kind is indispensable during the period
of protection, and unless this is given, protection will {ail to
achieve its object. We desire, therefore, to state explicitly ai the
outset that the suggestions which arve put forward in this chapter
must he regarded as part and parcel of our proposals for assisting
the glass industry.

126. There is hardly a feature of the glass industry in India
which does not call for the immediate provision of systematie,
scientific investigation. Although sand is
available in sufficient quantities in India,
we have already indicated our view
that in order to enable the manufacturers to produce glass of high

Main lines of investi-
gation.
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guality it is essential that arrangements should be made for further-
invesuigation of the chemical and physical properties of available:
sands aud for improving their quality by washing, grading, ete.,
and cnsuring constaney 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 requives closer examination, A subject
which is of great lmportance to manufacturers is the supply of
suitable refractory materials. A number of manufacturers are-
already making their own refractory blocks and pots but a good
denl 1s still imported. An investigation of Indian clays with
reference to the special requirements of glass manufacturers and
closer co-ordination between them and Tndian producers of five-
bricks and clay will lead to useful results. The high ash content
of Twlian coal renders it desirable that the possibility of the em-
ployment of mechanical producers or other means of overcoming
the disabilities of Indian coal should be determined. Suitable
provision should also be made for advising manufacturers regarding
the type and size of furnace required and the methods of operating
it, the use of control devices and the employment of annealing
lehrs. A question of vital importance to the industry is the intro-
duction of automatic and semi-automatic machinery in almost all
processes of manufacture. Machinery however should not be
installed except on cousidered recommendation, particular regard
being paid to the low cost of Indian labour. lastly, a great deal
of aftention should le given to rvemedying the excessive wasiage
in the factories with which is bound up the whole question of the
internal organisation of ihe works.

127. These problemws which affect the Indian glass industry
as a whole should he taken up for iminediate investigation and
research, - But along with investigation and
research, facilities should also be provided
for traiuing lIndians for the posts of muanagers und sclentific assis-
tants in glass factories. The training of skilled workers for such
processes as glass blowing and spira%ling in bangle manufacture
may be left to the faclories themselves., A preat deal of useful
work in training skilled operators has already been accomplished
by glass fuctories in ludia originally with the assistance of work-
rien imported from Japan and to sowme extent from Kuropean
countries and lauiterly under the guidance of Indian workers. The
FPaisa Fund Glass Works at Taleguon near Poona have been pri-
mearily instrumental in providing a trained body of glass blowers
for factories in many parts of India which euailed them to cope
with the rapid increase in production which occurred duving the
war. It is now the practice in many of the larger factories to
admit boys under a definite system of apprenticeship for training
in glass blowing and other skilled processes; and the results
acblieved so far must on the whole he 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 our
cheervation of the men at work in the factories we visited, we are

Training of Personnel.
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satisfied that, under qualified and ctlicient supervision, a high
standard of \\'01-kman31ip and output may be expected. The
urgent need of Tndian factories at present is the provision of well
qualified men for supervision and control. Tt is to this aspect of
the question that manufacturers should now devote their attention
and In respect of which their need for assistance is most urgeut.
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 qualify them-
xelves for responsible positivns in glass factories. The schewe
should be so arrunged that the stall engaged in connection with it
should combine the duties of research and training and thus provide
the nucleus for a possible school of glass technology.

128. 1f our proposal to organise an institution for research and
trainmg in glass technology is accepted, we consider that it should
’ pe located at the Harcourt Butler Techuo-

Location wt Hareourt Jgojcu] Institute at Cawnpore. The United
Butler Technological l,? e et s Taroams e A
Tnstitate, rovinces contain a larger number of glass
' factories than any other proviuce, including
the biggest and best equipped factories in India. Iirozabad in
the same province is practically the home of the glass bangle
industry. The best sand deposits in India are to be 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 province and is therefore advantageously
situated for undertaking experimental work in close touch with
actual working condlilons in factories. The Harcourt Butler
Technological Tustitute 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 Departwent financed by a Central ()il Cess Commiitee.
The Institute thus provides a suitable centre for research in scientific
problems connected with industries. We have ascertained that
sufficient accommodation is available in it for the proposed depart-
ment of glass technology and that facilities already exist for ex-
perimental work on many questions counected with the manu-
facture of glass. The Institute is under the control of the Depart-
ment of Industries in the United Provinces and was started with
the object of providing facilities for industrial research and train-
ing in the province. But we understand that the Government of
the United Provinces would be prepared to open an all-India scction
for plass technology at the Institute if the necessary funds 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 ITndia. Educationally as well as financially there is a great
deal to be said for concentrating such facilities as are available in
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this respect in one institution as far as cirbumstances permit,
Most modern industiries present a common secientific 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 organisation. We consider it therefore of the highest im-
portance that every effort should be made to utilise the Harcourt
Butler Technological Tnstitute 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 took the opportunity of discussing these
proposals with the lirector of Industries
and with the Principal of the Harcourt
Butler Techmological Institute. We also
received subsequently a valuable memorandum from each of these
officers regarding the lines on which research and instruction iu
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 ihe department ussisted by
oue senior assistant and three or more junior assistants. IProvision
should be made also for studentships for gradmate vesearch work-
ers and for laboratory assistants together with the necessary office
stalf. Much of the apparatus required for the work is already in
the Tustitute but some provision would be required for sperial
equipment at the beginning and also an annwal provision for
materials and equipment and for the travelling expenses of the
staff.  'We estimate that the total annual expenditure will not
exceed a lakh of rupees. The future of the schewe will depend
largelv on the personnel of the staff whose work in the initial
period will determine the 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 begiuning the main lines of
work and to organise the department. Ie should in our opinion
be a man who combines the qualifications of a first class research
worker in glass technology with adequate experience of hoth the
practical and commercial aspects of the glass industry. He should
at the same time possess sufficient personality and tact to
enlist the sympathy and co-operation of glass manufacturers
and  to work in Tharmony with the wmanagement of the
Technological Institute and with his colleagues., We have pitched
our estimate of the qualifications required for the head of the
department at a high level hecause we are assured that a seheme
of this kind would be entirely ineffective unless it was adequately
manned. It would probably be impossible at the beginning io
secure the services of an Indian having the necessary qualifications.
In that case we suggest that a suitable man should he recruited
from abroad for a limiled period on the distinet understanding

QOutline of scheme for
research and training,
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that at the end of the period his place would be taken by his
Indian senior assistant. We therefore consider that the senior
assistant should be chosen with special care. Ile should be a person
of high scientific attainments preferably with iudustrial experlence
and possessing the personal qualifications required for administer-
ing the department when he is placed in charge of it. The other
assistants should be chosen from among young Indian graduates
who have distinguished themselves in physies, chemistiy or
engineering and have shown an aptitude for research.

130. While the glass teclinologist would be in independent
charge of his department and entirely responsible for its work,
) he should, as far as his external relations
are coucerned, be subject to the coutrol of
the Principal of the ITarcourt Butler Techno-
logical Institute. We consider it desirable that arrangements
should be made from the heginning 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 1o a
time when the usefulvess of the department will have received
sufficient recognition st 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
Andian glass industry can do a great deal towards improving its
position both commereially and technically by better organisation.
Every glass manufacturer whom we examined deplored the present
lack of organisation in the industry and its effects on the level
of lndian prices and the prevailing standards of work. We
consider that the department of glass technology, when il comes
into being, should regard it as part of its duties to assist Indian
glass manufacturers to organise themselves more effectively hoth
in the matter of sales and in the enforcement of standards of
-quality. These ave 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 a
corporate spirit in the industry and a sense of pride in its standards
and achievements.

131. We have estimated the annual expenditure at a figure not
exceeding a lakh of rupees. We propose that an annual contri-

Grant by Gentral Cov- b‘utlon at this rate should be made by the
crnment. Government of India to the (fovernment of
the TUnited Provinces for the maintenance

of the department of Glass Technology at the Harcourt Butler
Institute. Tt should be laid down as a condition of the grant that
‘the services of the staff should be available for glass manufacturers
in other provinces alsé and that the plass technologist and his
assistant should be permitted by uctual visits and in other ways
to maintain contact with the glass industry in different parts of
India. It is obviously impossible to {rame even an approximate
estimate of the revenue likely to be derived from the protective

Relations with manu-
facturers of glass,
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duties which we have proposed. But a rough indication of the
Josition is afforded by the calculations set forth in the Appendix.
These figures show that the liability of the (rovernment of India
in respect of our scheme for research and training will be amply
covered by the increased revenue from the protective duties on
glass. '

32. Although the development of iudustries is strictly a pro-
vincial subject, grants for ihis purpese by the (rovernment of
India ave permitted by the Devolution
Rules under certain conditions. Item 20
in Part 1 of Schedule I to the Devolution
Rules includes among Central subjects ** Development of Industries
in cases where such development by central authority is declared
by order of the Governor General in Councily made afier consulta-
tion with the local Government or local (rovernments concerned,
expedient in the public iuterest . Otherwise the Development of
Industries is a provincial subject (Ttem 25 in Part I1 of
Schedule T). On the assumption that it is not permissible to incur
expenditure from central revenues on provincial subjects, our pro-
posal thai the Government of India should make a contribution for
flie ovganisation of resewrch and training in glass  technology
implies the publication by the Government of India of a declaration
that the development ol the glass industry by central authority
is expedient in the public interest. Huch a declaration was made
regarding the steel rail aud railway waggon industries in Notifica-
tion No. 89.T, dated 14th June, 1924, and published at puge 435
of the Grazeite of India, Part I. “To admit a case for protection
necessarily implies conviction that the development of the industry
is expedient in the public interest. We are satistied that the glass
industry has made good its claim for protection; it follows that
the development of the industry is expedient in the public interest;
and since the additional revenues from the protective duties which
we propose will place the Central Government in funds, it is on the
Central Grovernment that the industry will have to depend for the
contribution necessary to finance the other measures recommended
for its development. :

133. In concluding our discussion of these proposals, we desire
to emphasise the view expressed earlier in this chapter that no
x permanent development of the glass indus-
. Need for suopplement- iy Tndia will be achieved unless pro-
ing protective duties. . . . 58
vision is made immediately for research and
training on the lines we have suggested, and that assistance by
meauns of tariffs alone may prove in the long run entively fruitless.
We have observed with growing apprehension that when proposals
are made by the Tariff Board to supplement protective duties with
more constructive methods of assistance, no tangible efforts appear
to be made o give effect to such proposals. If this practice is
continned, the policy of protection may yield few results of any
value as regards the development of the industries and may in the
end prove little nore than a conveuient means of raising additional
revenues. In our recent report on the Paper industry, we pointed

Devolution Rules exa
mined.
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out Low the rejection of the Board’s proposal to grant direct assis-
tance to the industry resulted in pnduly delaying the development
of bamboo pulp. We made a similar proposal in our report regard-
ing the Sugar industry as ‘* a condition precedent ’ to the grant of
protection, on which also no action has apparently been taken so
far. Protective duties divorced from the constructive measures
proposed in counection with them may represent an immediate
gain o public revenues but they coustitute in reality an expensive
aud possibly wasteful form of assistance to industries. We are
constrained to express our views strongly on this question because
we feel that unless public attention 1s directed to it, important
national interests may be jeopardised. In no case which has come
under enquiry by the Tariff Board has this question been more
forcibly Lronght to our notice 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 nmplemented without delay.

(2) Establisliment of Foreign Concerns.

134. It was suggested by some of the manufacturers who gave
evidence before us that protection for the Indian industry would
Establishument of foveign DYOVE incffective _unless steps were taken
concerns not incomsistent tO prevent foreign manufactures from
with the policy of pro- establishing factories in India behind the
tectiou. tarift wall and therveby taking advautage of
the protective duty. That the estublishment of factories in India
by foreign manufacturers is in itself inconsistent wiih 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. On the other hand, in most countries
which have adopted a system ol protective tariils, it is recognised
as an incidental 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 employment of indigenous
labour and materials and the stimulus to competition provided by
the erection of such factories are generally accepted as beneficial
results of a policy of protection.

135. There are two considerations however which qualify and
to some extent limit the application of this principle. The fivst
—_— is that while the establishmenti of factories
~Coenditions to be ob- by foreign manufacturers is undoubtedly of
served by foreign eom- :
cerns. potential advantage to the country, there

ate 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 Repori dealing with Indianisation and allied
matters and have been accepted by the Govermment and the Tegis-
lature as essential conditions to the grant of protection. If foreign
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factories are established subject to these conditions, there can be
no ohjection to their carrying on manufacture in India under a
protective tariff, Hut it 1s obviously necessary that the Govern-
ment should see that new concerns which may come into existence
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 counsideration is one to which little attention
has so far been given in public declarations of policy; but its
lwportance in  situations which may con-
ceivably arvise under a poliey of protection
cannot” be doubted. Even 1n cases where
foreign concerns established in India satisfy the conditions luid
down in paragraph 202 of the Tiscal Commission’s Report, the re-
sources at the disposal of such concerns may be s0 greai as to
enable them to establish a practical monopoly in the indusiry con-
cerned. With the increasing tendency to combination and ¢ rationa-
lisation ’ the danger of monopolistic concerns being established in
protected industries is one to be rveckoned with. To the extent
that these concerns comply with the conditions regarding Tndianisa-
tion, no objection can be raised agaiust them on the ground that
their esistence will militate against the employment of Indian
labour and the participation of Indians in the capital, manage-
ment and direction of the industry. The danger in the case of
such undertakings is that the interests of the consumer with which
the policy of protection is equally concerned may be ignored. The
ceniral idea of the policy of discrdminating protection is that the
development of the industry will eventually result in the establish-
ment of efficient methods of produetion based oun internal competi-
tion so that the cousumer ** mwy in the end obtain the goods us
cheaply as if he were to import them without a duty . It is
obvious that monopolistic combinations may defeat 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 turiff to establish business in India,
the danger is doubly great because not merely may the interests
of the consumer be neglected but when protection 1s removed the
industry itself may be transferved to a foreign domicile. When
protection is granted for a long period at a rate which covers full
depreciation, 1t is not improbable that at the end of the period of
protection capital will have heen written down to such an extent
as to enable the industry to be transferred from India with little
or no capital loss. The danger is not any the less serious because
the first effects of the erveation 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 exawine every development in the light
of its ultimate eflects. Should any tendeney to the creation of a
menopoly, particularly in connection with a foreign concern, arise
in a protected mdustry, it is the duty of the (Government to institute
prompt enquiry and take effective action on the lines proposed by
the Fiscal Commission in paragraph 86 of its Report.

Danger of monopolistic
developments.
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137. We have thought it necessary to draw atiention to this
question because we believe that in the conditions of the glass
industry there is some ground for the appre-
hensions which are widely felt by Indian
manufacturers ou this subject. As we have-
already pointed 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 carried on by small or medium
sized concerns with velatively small resources. Under these condi-
tions the possibility of the indusiry being captured by powerful
foreign interests, if adequate protection 1s granted, canunot 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 industry
may offer a distinct stimulus for the establishment of foreign con-.
cerns in India. The particular methods which may he found most
suitable for dealing with the problem must necessarily depend on
the circmmnstances of each case. Dut we think that if protection
1s granted to the glass industry, the Government should declare in
advance their intention to adopt sueh methods for meeting the
situation as may be found necessary from time to time. Such a
declaration will, we believe, have a deterrent effect sufficient to
minimise the need for subsequent action.

Action necessary in the
case of the glass industyy.

J. MATTHAL,

President.

FAZAL IBRAHTM RAIHIMTOOLA,
Member.

G. T. BOAG,
Member.

March 17, 1932.






APPENDIX.

Lstimate of revenue likely to be yielded by the protective duties
on glass.

In the following calculations it is assumed that:—

(1) if there were no protection, the normal annual value of imports
would be the average of the two years 1920-3Q and 1930-31,

¢2) if thers were no protection, the normal dutws applicable would
be 30 per cent. on bhangles, beads and false pearls and 15 per
cent. on every other kind of glassware,

i3) the effect of the protective duties would be to mduee the xmports
by 50 per cent. at the end of the period of protection except in
the case of ‘‘ sheet and plate’’ and ‘‘ other glassware *’ which
include unprotected articles,

4) the price of imported glassware would remain constant during the
period of protection,

3) there would be no growth of consumption (’l\umg the period of
protection.

Tipin I.
Normal amount of revenue without protection.

Normel imports  Amount of

at averags of revenue at
199930 and normal
1830-31. rates.
Rs. lakhs. Rs. lakhs.
Bangles, heads and false pearls L9072 2722 @ 30 por cent.
Bottles and phials . . . . 2471 5-21 @ 15 per cent,
Funnels. glohes and glass parts of lamps  16:66 2:50 @ 16 per cent.
Sheet and plate . . . . . 2742 4-11 @ 15 per cent,
Tableware . . . . . . 1136 170 @ 15 per cent.
Other glassware . . . . . 2604 391 @ 15 per cent.
ToraL . 20691 44-65

( 111 )
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TABLE. IT.

Amount of Revenue from protective dutles at the end of the period
of protection.

Amount of
Value. Revenue at pro-
tective duties.

Rs. lakhs, Rs, lakhs. .
Bangles, beads and false pearls @ 50 per

cent, of normal . . 45436 22-68
Bottles and phials @ 50 per (:entr. of nomml 17-35 8-67
Funnels, globes and glass parts of lamps @
50 per cent. of normal . . . . 833 416
Sheet and plate——'
(Plate at ird of total) . . . . 914 plate 228 @ 25  per
cent.

(Sheet at $rds reduced by 50 per cent.) . 9'14 sheet 640 @ approxi-
mately 70

per cent.
Tableware @ 50 per ceni. of normal . . 568 2-84
Other glassware @ #rd of normal x . 17-36 347 &  average
duty of 20
per cent.
ToraL .112-36 50-50

N.B.—¢ Scientific Glassware ’ is excluded from both Tables. It is wholly
unprotected and its_ inclusion would therefore not affect the result of the
calculotions. No account is taken of glass tiles which are now shown in
the Trade Returns under ¢ Bujlding Materials . The quantity of imports is
however small and will not materially affect the result.

MGIPC—L—608TE—21-5-32—730.
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