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Glass experiments

*

Appointing a committee to consider and report on the qummon of the continuance of the —
now, being carried on by the Department of Industries.

Reap—the following paper ;=

From the Officer in charge of the Deputmént of Industries, G.C. No. 52,
dated the 18th January 1917,

Order—No. 322, Home (Education), dated the 8th March 1917.

The Department of Industries has been conducting experiments in the manu-
facture of soda-water bottles for some time past, but the results so far achieved are not
encouragimg. His Kxcellency the Governor in Council has aceordingly resolved to
appoint a committee to examine the existing position and to advise him whether the

experiments in the manufacture of soda-water bottles should be continued and, if not, -

whether experiments should be made with other forms of glassware. The committee
will counsist of the undermentioned gentlemen :— .

(1) Mr. C. A Inues, 1.C.8., Officer in charge of the Department of Ind\mtnes (Ohaumn)

(2) Mr. W. A. Beardsell. =

(3) Bir Frederick Nicholson, x.c.L.E. g . ¥

(4) Sir Clement Simpsan, Kt

(5) The Hon’hle Sir Francis Spring, K.c.1.E.

(6) The Hon’ble Mr. M. E. Couchman, 1.C.S.

(7) The Hon’ble Rao Bahadur K. Suryanarayanamurti \avudu Garu.

(8) Dr.d. L. \mmnq/n. D.Se.

The Officer in charge of the Department of Industries is requested to arrange
or 1he meéting of the committee and forward to the Government a copy of its
roceedings with his own remarks thereon at an early date.

E3

(True Extract) J - Z . )
S8 E. A. Harvey, ~
’ Aeting §’ccrvtary to Government.

To the Officer in cha go of the Doyuunut of Indastries.
» W. A Beardssll,

i ﬁu- Frederick thohon. X.GLE. %
Sir Clement mmp—on, e
the Hon’ble Sir Frauoeis Spring, x.c.1:
the Hon'ble Mr. M. E. Conchmah, 1.C.8
the Hon’ble Kac Babadur K. Sury nnuny;nlmum Nayudu Gsm Cootnldn.
Dr. J. L. Simenson, D. l'.h.

.
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- ANNEXURE

———

PAPERS RELATING TO GLASS EXPERIMENTS
1 ki o 1

Note on Glass Ezperiments, dated the 26th July 1916, by the Hon’ble r
Mr. M. E. Couchman. -

The original experiments in glass-making in Madras were carried out at
Ennore by the late Mr. James Short and Mr. Scholl. Satisfied with the success
attained by their small scale ex})eriments and encouraged by the advice of a German
expert whom they brought out from Europe for this purpose, they floated a ‘company a7
in 1909 with a capital of Rs. 2,00,000 of which Rs. 1,60,000 were issued at once. v

Four Austrian glass-makers were also brought out to put up the furnace and
teach the local hands how to make glass. : )

In G.O. No. 677, Revenue, of 2nd March 1910, a free grant of half the wood
used in the Company’s furnace for the first two years of its working, up to a
maximum of 7,200 tons for the whole period was granted by Government. After
working for some time it was found necessary to get out automatic machines for
blowing the bottles, and in 1911 six bottle-making machines, an air compressor and
mechanical gear were obtained from Messrs. Forsters of St. Helens at a cost of k
£2,350 cash and £1,350 in fully paid up shares. The factory worked till Novem- ;
ber 1911, and turned out a considerable number of soda water bottles. The output
varied from 1,000 to 1,600 large bottles from four machines, and from 300 to 400
bottles from two small machines daily, but about half of thé bottles made cracked
in, the annealing process. The chief difficulties met with were the cost of fuel.

This was due to the fuct that the furnace was not a continuous one. Work had to

be stopped entirely to recharge the tank, and during this time the furnace had to

be kent at the same heat as during actual working. This meant that work could be
carried on onlv for 12 hours out of the twenty-four, and thus the cost of fuel was
doubled. The concession of free fuel was not of much assistance, as the cost of
felling, freight, carthire, etc., brought the eost of the fuel up to Rs. 8-8-0 per ton,

200 tons of fuel were used per month, at a cost of Rs. 1,600. -As this quantity

could have been purchased.in the open market for Rs. 2,200, the actual help } .~

-~

received from Government only amounted to Rs. 600 per month. Another difficul
was that when the tank got low, prior to recharging, the glass-makers had to digh it
the pipe on which they took out the glass into the tank at such an angle that th

heat ran up and burnt their hands, and the pipe itself became so hot as to make it
difficult to work with. Thus the cause of failure was the furnace. About Rs. 2,90,000

had been spent up to this time. In 1913 an attempt was made to raise further
capital to put in a new furnace, at an estimated cost, including erection, of Rupees
42,000, but the shareholders declinel to invest anv more money in the concern and

the Company went into voluntary liquidation. The whole plant and factory has
recently been bought by Government for Rs. 23,000. As the machines are still

in good order the price paid-is yery moderate. T have consulted Messrs. Beardsell

& Co. who were the Managing Agents, and Mr. J. O. Robinson, who was on the
Board of Directors, about it. They hoth agree that the furnace was the main
cause of failure. Mr. Robinson told me that the Companv made very good soda-
water bottles, which Messrs. Spencer & Co. used in large quantities and found @
perfectly satisfactory. He thinks that the experiment was abandoned too soon, and *©
that it is *“ well worth a further trial.”” He thinks that the local market is sufficient
to absorb the whole output of the factorv in hottles, if vlain bottles are made as
well as soda water bottles. The experiment has now the further advan

water bottles, which used to cost 22s. a gross in Madras, now cost 48s. Be'f‘or?g:;

~

A

‘and the first furnace was constructed on plans obtained fronr Lnghhd

of alkali (which added to the cost of the glass and lowered the quality)
‘would not melt at this temperature. The furnace was again altered, and

~-enquiries if such a man would be availab

élme:: - € el',

‘ there is an?ﬁdrh’ ional import d
The Director began experiments on glass soon after the out-break

The furnace was broken down, and the factory out of repair. At

the place for Rs. 100 a month from the owner. He decided to adoj

proved extravagant in fuel consumption, but it
and the glass-makers taught by the old compan
It was found that they had lost some of their ski

working under the company was found to have enlisted and to be figh
poli, and most English glass-makers were making flint glass, a higher g
than that used for soda-water bottles. In the meantime the Director w
his experiments to find out if the oil filinaces would give the require
temperature of 1200 deg. was obtained, but without the use of an exce

ture of 1400 deg. was reached, and the furnace kept worki
three days and nights and 14 . of bottles were made, mos!
which passed through the annealing process satisfactorily. The Director the
decided to entirely rebuild the furnace, and provide it th%hanaa'mgemeﬁti’w
heating the air. This is now approaching completion. The Director exy

the consumption of this furnace will not be more than 9 gallons of
hour at As. 3 a gallon, which means an expenditure of Rs. 24-12-0
hours. The old company used to use 7 tons of wood daily. co
He is confident that he can now produce glass of good quality, bu

that the chief difficulty will be im training al

‘keep the furnace working continuously. He is not in favour
‘out an expert from Europe at present, even if such men were
now, which is improbable. He wishes to e for the prea% '
who has been certified to be a French subject, and has spent many
works in France. He also has a good knowledge of this country
engage him temporarily on a salary of Rs. 200 per mensem to sta
the workmen. He also wishes to begin to enquire for an exper
that if possible one may be obtained in about six months time, whe
‘here should be becoming proficient. If Mr. Klein good
be no need to get another expert from England.  As h
‘time to find a suitable man, the Director may at once be

The expenditure up to the present time is as

Septomber 1914.—Rec
April to October.—

~January to Ma
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results of the trial made with the new oil furnace, I recommend that the Director’s. |
proposals may be approved, and that sanction may be granted at once for the
temporary entertainment of Mr. Klein on a salary of Rs. 200 per mensem. Permis-

sion may also be granted to enquire for an expert in England, though of course no
one will be engaged without the sanction of Government.

i
Letter—from M. E. Covcuman, Esq., 1.C.S., Special Officer, Department ot
Industries. >
[ ol Seevetary to Government, Home (Edu(-aktmn) Department (through trhe s

Accountant-General, Madras).
Dated—the 22nd September 1916. : & :
No.—E-8. i | .
I have the honour to submit an estimate of the approximate expenditure which ‘ m’ylm SRt
will be required for the experiment in glass manufacture. SRS

2. The new furnace has been completed, but the electric connections have

Januury Vs
Total ap to Junoary

yet to be made, and the staff trained. Statement marked V.shows the expenditure
proposed for October. It includes Rs. 4,500 for connecting the factory with the

works.  Most of this will be recoverable in the event of the experiment turning
out unsuccessful, as the chief part of the cost is the copper wire, the price of
which is very high at present. Rs. 1,500 is needed for constructing bins to hold
the raw materials (sand. lime and soda) and for miscellaneous repairs to the buildings

NuyCog at

Rs. 110 per

.

and plant (statement No. VI). The balance of Rs. 2,000 is made up of the cost
of the raw materials for October, staff (including apprentices, to be trained) and
experiments with oil burners.

Novewbsr . " .
December . & Ve
January s v ¥4

10
20
48

72
144
336

385
770
1,760

3. Statement IT shows the cost of the staff. It is proposed to work the furnace Total to Junuary ..

78

652

2,915

continuously, as this will be most economical.
of three shifts of workmen.

T'his will necessitate the employment e
March i

72
84

498
576

2,640
3,080

1,800

The expenditure which would be required if working was continued in Febru- - To'al in February and
ary and Mareh is also shown. Mrok

166.

1,072

—

5,720

8,600 |

4. Statement No. IIT shows the cost of electricity for power and lighting. It
has been decided to use electric power owing to its greater reliability, and to the

fact that the oil engine installed at the factory is not powerful enough for our
purpose. We have the requisite electric motors. All that is required is to connect
them with the main.

5. Statement No. IV shows'the estimate of profit and loss. This has been
framed on conservative lines, as the price of soda-water bottles is now a good deal
more than Rs. 20. It must, however, be pointed out that the success of the experi-
ment depends very largely on the staff. If the staff proves incapable of working the
machinery fast enough the experiment will fail. 1 believe, however, that there is
a chance of success, though the chance would have been better if a professional
glass-maker could have been obtained from England. If the Government approve
the suggestion, an attempt may be made even now to procure an expert from
England. Mr. Klein, whose entertainment was sanctioned in G.0. No. 962,
Educational, dated 1st September 1916 has in the interval obtained other employ-
ment and is no longer available. £

6. Assuming that the calculations have been made correctly, the figures show

a net loss of Rs. 2,520 up to the end of January. From thence onwards a profit
of Rs. 4,000 a month is anticipated. :

%::iuwtﬁon to Dr. Simonson
neer .. e o
Clerk and 5
x o m“&? 7-8
: ity 8 8.
b.‘y ’ do. at Rs. 10

Sraremest 11 shovringprom.m, anj 2

.
.

.

e

.

"

ST

7. The total expenditure up to the end of Jaxiuary next will be Rs. 23,000
If the estimate of Rs. 17,000 which I have submitted for the working of the pencil

factory 1s approved, there will only remain about Rs. 6,000 out of the lump sum
of Rs. 37,000 provided in the current year's budget for experimental works under
** 26. Bm. Scientific and Minor Departments "’ ** Miscellaneous Experiments *’. An
additional grant of Rs. 17,000 will therefore be necessary. 1 consider that as we
have gone so far now, it is advisable to incur this expenditure if the money can bhe
found. T do not think that there would be any use in attempting to start work

with less expenditure. T will report in a few days if there will be savings under other :

heads which could be reappropriated towards meeting this amount.
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StareMexT IV showing appronmate profit or lou

Note on Glass E.npenmenu dated thc 29thﬁchmb¢r 19

gy T s i e ; ¥r.C. A Innes.
| £ : 11 i1, 1 38 L . : |
g ' * 3 £ , -E, -E& 3. 5 The experiments now going on in glass~makmg have been m
. L £ 8= | 3 "‘ZE i 3% § ernment on the basis of Mr. Couchman’s letter of the 26th July 1916
T A7 LR T e < £ 22nd September 1916. But one or two statements in these letters requires
| z up, and the estimates submitted with the latter letter require considerable
Rs. | HS. KS. RS. i GROSS RS, RS,
November .. .. .| 1,600 | 1,000 560 | 8050 | 80 20 | 1,600 |~ 1, 2 In paragraph 1 of his first letter Mr. Couchman pointed out that the.
el B0 L 200 | Taoo | s ol G e cause of the failure of the old company was the furnace. The furnace was
BRI I v conimons s i 2ad s g B R nittent and cost Rs. 59-8-0 per day of 12 hours in fuel alone, whereas
s i e e i : gl : Tressler expected that the consumption of his furnace would not be more
ﬁﬁ_‘;’m oot | g:ggg | g:ggg {0/ 8 g:;gg | g;g o4 {‘,233 fm o 9 gallons an hour, or at As. 3 a gallon, Rs. 20-4-0 per day of 12 houts :
SRS e e 1 prton £ 3. These statements are misleading. In the first place, theu I
Maroh .| 11,500 | 4760 | 1,400 | 17,650 | 1,38 20 | 24,080 7,310 g fuel has gone up enormously. It cost us in October Rs. 65
AR | 1 ‘ S cartage As. 4-4 per gallon. Now it has gone up to Rs. 70 per ton‘aad
\ R - higher. i
STATEMENT V. Ty ; 4. Secondly, Mr. Tressler’s statement that t.he fumace cons
, 9 gallons per hour is not of any value. The furnace is only one
Ezpenditure in October 1916 for experiments. ' ~_in the matter of fuel. The neck-making and annealing peratmns tak
: : RS. e much fuel. I have gone into this matter carefully with the records
@) Esistgls 5 :?5 (monthly Pmd including remuneration for i ments, and my estimate of consumption is as foﬁows —_—
r. Simon : b 3
(ii) Existing daily paid staff .. e . Furnace 74 gallons per hour. ;
(iii) Provision for 20 apprentzces Wl o 150 e nn Neck making 74 gallons per hour.
G0 { {:fvtml;x?t;le;all ggg 700 L Annealing 6 gallons per hour.
(v) Prov‘lisxon for experimental burners ... . Ve B T A gallons PO Sow.

v B 5. We shall probably improve on these results but
2,000 - interests of safe and cautious estimating. When, l;herefore, y
s : ly with 3 shifts of workmen, we may expect a fuel :
(vi) Construction of bins and miscellaneous repmrs as per statement VI. 1,500 el
(vii) Approximate cost of electric fitti 5 S ; or, at vresent prices Rs. 140 a day. Co
St Lo o A mean an expenditure of not far short of Rs. 3 00 a ‘month on fu
Total ... 8,000 : maximum of Rs. 1,800 provided in Mr. Couchman’s estimate
— : e very high, and since we shall not be worki ‘

Shirniae V. some time to come, we shall not attain lt.m%ut also : | un

' : pectus issued at the time when the old company
Abstract referred to in page 1. : : estimated its fuel expenditure at Rs. 4,300 a month. So
il o make a saving on the company s fuel bill. ’
' 1ot : 6. Another point in which, going again b
RS. .
Re M:::;a :ilgem}l(%r T Siciive s el s ~, asaving was alkali. Idonot know on what )
Bucapt walesorom th buling D DD g T Mt e e e B
. Concreting the floor O : £ As a matter of fact, we do not
Filling up the pit B Rt o S o - periment came off yesterday, and was not
Re-tiling the smithy shed . s S A T e S ' ; experiments till we arrive at a sati
Construction of oil tanks, platforma 50 A . cannot say whether we Shan amm
oo ! - 0 Govemmentreqmré v
475 : : h ‘ : 2
R : ~ anticipate difficulty in keeping v
; ; 1 ~ praposed electrical e '
Construction of bins as per suggestions of Dr. Simonson. ‘ ~ »account the ES 4,
18 bins— .‘ : : ' :
: Brick iu mud 2,500 ¢. ft. at Rs. 25 per 100 o.ft. cev = OB
Plastering 4, 500 c. ft. at Rs. 3 per F(;o.fs TR e s 188
Conerete floor 1,400 at Rs. 10 per 100 ¢, ft. ... ove 0 140
Repairs of gste- R g e
Construction of expenmental furnace ... ek e v 140
1,026
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" Letter—from C. A. Innes, Esq., I.C.8., Director of Industries.
To—the Secretary to Government, Home (Education) bepartment.
Dated—M adras, the 18/20th January 1917.

No.—G-Cur. 52.

I have the honour to address Government on the subject of the experiments n
glass making now being conducted by the Department of Industries.

2. For a convenient history of the inception of these experiments, 1 may refer
Government to Mr. Couchman’s letter No. E-8, dated the 26th July 1916. It
will be seen that following Mr. Tressler and after consulting Messrs. Beardsell and
J. 0. Robinson, Mr. Couchman arrived at the conclusion that the main cause of
failure of the Madras glass company was the furnace. He then gave an account
of Mr. Tressler’s experiments in furnace construction, and proceeded as follows :—
** The Director expects that the consumption of this furnace will not be more than
““ 9 gallons of liquid fuel an hour at As. 3 a gallon, which means an expenditure
““ of Rs. 20-4-0 per day. The old company used to use 7 tons of wood daily costing
““ Rs. 59-8-0.”" In view of the promising results of the trial made with the new
furnace, Mr. Couchman proposed that the experiments should be -continued and
that the Director’s proposal to employ a man called Klein should be approved.
The man Klein however was not available, and subsequently in sanctioning an
estimate of the expenditure on the experiments up to the end of the current month,
Government directed me to institute enquiries as t) the possibility of getting an
exnert to conduct the experiments.

3. Work had just begun with the smaller of the two furnaces constructed by
Mr. Tressler when I relieved Mr. Couchman at the end of October last. It was very
soon evident to me that the remarks quoted above about the fuel consumption of
the furnace were misleading. In the first place the cost of liquid fuel has gone up
from As. 3 a gallon to As. 4-6. Secondly the caleulation that fuel would cost us
only Rs. 20-4-0 a day was based on an 8 hour day, whereas whether we work at night
or not, we have to maintain the furnace at a high temperature all the time. Thirdly,
Mr. Tressler’s remark that the fuel consumption of the furnace was only 9 gallons
an hour took no account of fuel consumption for the neck-making and annealing
processes. As a matter.of fact when we are working at full pressure we consume
nearly 2 tons of fuel a day at a cost of Rs. 140. A number of practical difficulties
in the way of making good glass also soon made themselves apparent, and 1 felt
strongly that the department was in the false position of endeavouring to master
an extremely technical process by purely amateur and very expensive experiments.
As the readiest way of remedying partially this situation, I obtained sanction to a
propo:al to send M.R.Ry. J. Narayanamurthi, Sub-Engineer in charge of the Ex-
permments, on a tour of the glass factories in India, and I was also authorised to corre-
spond with the Director of Industries in the United Provinces with the idea of
obtaining the loan, for a short time, of the services of Mr. Elland, the glass expert,
in those provinces. 1 also wrote to Mr. Silver for advice as to how to set about
getting an expert from home.

4. Mr. J. Narayanamurthi returned from his tour in Northern India on December
23. His report was received by me on January 10th, and I enclose a copy of it for
mformation. It will be seen that as the result of what he has seen and heard
and read in North India, he is of opinion that the experiments in bottle makinz
in Madras should be brought to a close. The Hon’ble Sir George Barnes whom 1
have had an opportunity of consulting also strongly advocated the same ecourse. -

6. With these preliminary remarks I will proceed to examine the.position as I
see it.

6. The first point is that of raw materials. In the white sand from Ennore,
we have cand the iron content (.125) of which is exceptionally small. Tt is as
good sand probably as is to be got anywhere in India. '
outside the factory gates contain only .45 per cent of iron and could well be used
for cheup forms of glass. Sea shell lime is available at fairly moderate prices.
The necessary chemicals must be imported from home, but in this respect we are

v

ven the beach sand just

no worse off than other glass factories in India; in fact we
in that Madras is a port. As regards raw materials therefore
par.atively favourable position. s U
%. More important than the question of raw materials, however
Cheap fuel is absolutely essential for making bottles, and moreover
be secured by svientitically designed furnaces. Now here we ar
a big difliculty. In the first place, there is, and probably never can
fuel in Madras. Wood fuel may be left out of the question. It
: with, snd moreover with wood fuel; it is probably impossible to obtain t
of temperature which is éssential for making good glass. The
" 1t may be noted, was given valuable concessions by Gove
wood fuel. Even so, it found it cheaper to use cOaf." Now as regards
ic scme hundreds of miles from the nearest coal fields, and for this
coal must always be dear in Madras. In pre-war days it was Rs. 15
it. has gone up to Rs. 20 per ton. Thus we are jg a most unfavourable
comparison with English factories which are always situated near coal
- get pithead coal at a few shillings per ton. This to my mind is the de
- factor of the problem. Mr. Tressler tried to overcome the difficul '
liquid fuel, but the nearest oil fields are hundreds of miles away
better off in respect of liquid fuel than in that of coal. Opinio
average relative calorific value of liquid fuel and coal. Mr.
g it at 2 to 1, another gentleman I have consulted puts it at 3 to 1, :
In any case liquid fuel has now gone up to Rs. 70 for a ton
; 3% times the cost of coal. But the main point is that whet ,
liquid fuel, we are very badly off in comparison with the English manu
and even if we leave the English manufacturers out of account,
in Madras would have no chance at all in the event of a factory bei
}:’,]s tl;e coal areas of Bengal where in normal times coal can be ob
. 3 a ton. e e

9. Finally there is the question of a market for the
Madras Glass Company were advised by Messrs. Forster & S

~economv in fuel could not be attained unless 8 automati
 month

and assuming that we train sufficie
we ought to aim at a maximum
however, that the assumption is
| Indian labour, and for purposes
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sufficient confidence in the factory to place their entire orders Wié‘l us, and almost
certainly we should have to rely on Calcutta for a market for a good proportion
of our output. But probably it would cost us not much less to place our bottles
on the Calcutta market than it does the home manufacturers. .

10. There is one other point, and if my information is correct, it is all im-
portant. Our machines are automatic machines obtained from Messrs. Forster &
Sons of St. Helens. According to the firm’s own figures, the maximum output per
machine is about 25,000 bottles a month, and the manipulation of the machine
requires skilled labour. The skill lies mainly in knowing exactly when to apply

the scissors to the melt dropping into the mould from the gatherer’s rod, and can r

be acquired only by experience. Now there is a patent machine for the automatic
blowing of bottles known as ‘* Owens Bottle Machine.”” The patent has been
acquired by a Trust known as the Europaischer Verband der Flaschen Fabriken, an
association of all the chief bottle manufacturers of Europe. Only two unskilled men
are necessary in each shift for attendance on the machine, and the net daily output,
after allowing for breakages, is from 21,000 to 24,000 pint bottles a day. I am
not absolutely certain whether this machine ecan make soda water bottles. The
Hon’ble Sir George Barnes thonght that it could, and if so, it is quite certain that
with our machines we could not compete with a factory equipped with an Owens
Machine. Mr. Oertel, the Chief Engineer of Assam, who has written a pamphlet
styled Notes on the Glass Industry of Europe informs me that he has only seen beer
bottles made hy this machine, but that he believes that it can make soda water
bottles.

11. The above is as careful and dispassionate an analysis of the fundamental
facts of the case, as I am able to make. They may be summarised thus :—The only
advantage we have over the English manufacturer is that we are spared the cost of
freight, landing charges and the like which for some years to come may amount
to as high as Rs. 10 per gross. On the other hand, the English manufacturer can get
fuel probably at one-fourth .or one-fifth of its cost in Madras, hehas the necessary
chemicals on the spot whereas we have to import them, and he is able to work all the
year round. Add that he has probably generations of skill and experience behind
him, and that he manufactures on a very large seale, and the conclusion, I think,
emerges pretty clearly-that it is exceedingly doubtful whether in Madras wé could
ever compete with him in normal times with much prospect of success. I am quite
of opinion that soda water bottles ought to be made in India, but except for its store
of sand, Madras is probably the last place where the experiment should be tried. As
suggested in paragraph10 of Mr. Narayanamurthi’s report Saktchi is probably the
most suitable place for an experimental factory. T was talking to Mr. Padshah,
Managing Director of Messrs. Tata Sons & Co. today. He tells me that at Saktchi 4

o

coal is from Rs. 3-12-0 to Rs. 4 per ton. ! i

12. But it may be suggested that (1) with a difference of nearly Rs. 17 per
gross between the wholesale prices of soda water bottles at home and in Madras,
and (2) with a decided shortage of bottles in Madras, we ought to be able to make a
good profit out of the manufacture of the bottles at any rate as long as the war
lasts. Tt is certain that the old Madras Glass Company had it been in existence now
would be doing very well. But unfortunately we did not begin at the point where
the Madras Glass Company left off. That company began work with a German
expert on Rs. 2,000 a month and four expert European blowers, each on £ 15 a
month. . The furnace was started up on ganua,ry 3rd, 1910, and by January Sth
faultless glass was being made. We have been working on and off for some
months now, and T cannot honestly say that we have made a single decent soda
- water bottle. Our apprentices have certainly improved, and we have attained an
output of nearly 1,500 bottles in a day of 8 hours. But the quality of the glass
is bad, and the neck-making defective. For instance, on the 6th instant, T sent
4 dozen bottles to Messrs. Maclure & Co. to be tested. Eight bottles were rejected
on account of defective neck-making. The remaining bottles were subjected to a
pressure of 120 lb. to the square inch, and only 22 of them withstood the test. The

bad quality of the glass is probably due to some defect in the design of the furnace

and resultant irregularity of temperature. Probably also the furnace is too small.

" managers of Glass works.”’

7 ‘ ; ‘Frices' remain at their present lev

Mr. Elland says that in the factories at home the melt is
4 feet in the tank and that a day’s work lowers the d only
We practically empty our tank. Defective neck-making and une
$hickness of the glass, especially at the bottom of the bottles, are si
blowing. Our results are not to be wondered at since the ’
‘two Engineers who have had no experience of, and probably hav
type of tank furnace used in a glass factory, and since for tr ,
we had to rely on one or two of the old blowers of the Glass Com
forgotten part of what they had learned. Had we been able to begin at
where the old Glass Company left off, all would have been easy. But
begin practically all over again. We have not even got a proper

mixture and at present we are using only cullet. All mixture
secrets, and recipes given in text books must be regarded with di
Oertel says in his Notes on the Glass Industry in Europe, ‘* no work
betray their cwn mixtwes . We have a rough idea of the mixture use
Old Glass Company, but our experiments with mixtures have hith e
Mozeover the factory is not properly equipped for the mixture experir
-an extiemely expensive business to experiment in a 7} ton tank furnace wi
{fuel at Rs. 70 per ton. On the other hand when we put up a small ex
furnace, we found it difficult to work up to the temperature required.
the solstion is to be found in ovens of the type mentioned in paragraph

h 9
Narayapamurthi’s report, but T doubt if they could be got at present.
13. The fact is that we have.arrived at a point beyond which we canno
advance very much without expert guidance. We want help in train
and neck-makers, and in the matter of mixtures, and above,all
regards (1) the type of furnace to be constructed and (2) how to
Elland, the United Provinces Glass Expert, could probably ad
mixtures and methods of testing them, but he does not pi
blower, and he knows nothing about furnaces. The Directo
United Provinces is quite willing to lend us his services for a time o
travelling allowance plus a deputation allowance of Rs. 30 per di
doubt, do some good, but the crucial point is the fur
‘help us in this point nor in training the blowers. In the circu
1s worth while bringing him down. Mr. Oertel says ‘* the back
‘“ on which its success depends is the furnace, and it i
“‘sidered that engineers with Jggme--;knéw&dgei of
ot 'The engineer glass make
‘we want together with two or three blowers w
i ;grpe of machines we have. Coul get ho
~«doubt but that we could mak :

arge recurring expenditure. In
have to scrap our present furnace
~coal. Secondly, an e
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But a furnace on the scale required would probably cost Rs. 13,000 or 14,000; it
would not be easy to get the material required; at best it would be a gamble; and
am not in favour of trying any more doubtful experiments.

15. I submit therefore for the consideration of Government my proposal that.
the present experiments should be closed down. The Hon’ble Mr. Couchman to-
whom I have shown this letter agrees with me. So does Mr. Beardsell of Messrs.
W. A. Beardsell & Co., the managing agents of the old Madras Glass Company.
This gentleman has sent me a copy of his evidence for the Indian Industrial Commis-
sion on the glass industry and has suggested that 1 should submit it to Government.
It will be seen that he shares my view that Madras is not a suitable place for a
soda water bottle factory. I endeavoured to consult Mr. J. O. Robinson but un-
fortunately he was engaged and the next day he left for Europe.

16. T ask for early orders as the sanction for the expenditure on the experi-
ments expires at the end of this month. T have not yet considered Mr. J. Narayana-
murthi’s proposals about bangle-making. If I decide to move in the matter, I will
make a separate reference to Government.

ENCLOSURES.

(i)
Copy of report from M.R.Ry. J. Narayana Murthi Avargal, Sub-Engineer, on his tour
in. Northern India.

»
I beg to submit the following report on my tour in Northern India, the object of"

which as per the Director’s Office No. G. Cur. 52, dated 1lth November 1916, to the:
Government has been stated to be :

(1) to enable me to'answer, as far as possible, the list of questions prepared by me
by the knowledge gained by me by observation and enquiry at the factories visited and by
personal interview with Mr. Elland, the glass expert of United Provinces and other
glass experts and

(2) to improve my practical and theoretical knowledge of glass-making to enable
me to be in a position to assimilate any suggestions from any glass experts.

2. I have also been asked to visit the chief bangle-making centres and study the:
question of bangle-manufacture. Thus charged, I left Madras on the night of 25th
November 191t and after an extensive tour alighted within the limits of the Madras
Presidency on the morning of 21st December 1916 and returned to Madras on the morning
of 23rd December 1916.

3. To start with, I alighted at Poona to call upon Mr. N. C. Kelkar, one of the
Secretaries of the Paisa Fund and obtain from him a letter of introduction to the Super-
intendent of the Paisa Fund Glass Works at Talegaon to permit me to see the works which he
was kind enough to give me. With that letter I arrived at the Glass Works, Talegaon, where
in the absence of the Superintendent, Mr. R. M. Bhorkar and the Chemist, Mr. A. D. Joshi,
BA., B.SC., warmly welcomed me and took me round the works explaining every operation
clearly to me.

4. The early history of this factory is very interesting. When the Swadeshi movement
started in 1906, an industrial school under the name of Sadhana Vidyalaya was started at
Talegaon. Simultaneously subscriptions-were collected at the rate of a quarter of an anna
(0-0-3) and the amount thus collected was called the Paisa Fund (paisa 0-0-3ps.) The
trustees of this fund utilised nearly Rs. 40,000 for the erection of a gr:ss‘factory adjacent
to the above said Vidyalaya with the object of training some of tbe students of that
Vidyalaya the art of glass blowing. Mr. 8. S. Ishwardas Varshneyi who underwent
training in glass-making in Japan and America for over three years was engaged to
supervise the glass works and train the students. Quarters for the ce\:{permtendent and the
labourers and also a laboratory were erected and the work commen
students joined the institution naturally during 1908 and 1909; this institution lost nearly
30 to 40 thousands of Rupees as it was working as a trade school and not a commercial
concern. The period was too short for the students to become expert blowers. The trustees
were not willing to sink any further amount on the institution. ‘At this juncture 6 Japanese
blowers arrived at Bombay with the object of starting a Glass Factory on their own

-

account. Hearing of this Mr. Ishwardas met them and subsequently the works were leased

out to Mr. Ishwardas on the following terms: —

(1) The Paisa Fund Committee undertook to advance working capital at 4} per-

cent interest. : ;
(2) Mr. Ishwardas undertook to train the apprentices.

s

in 1908. About 20

' Ishwardas Rs. 400 to

(8) Mr. Ishwardas was ally responsi ; ible for the return : n of
with interest, the profit or loss being his own. Sy
(4) The term of the lease was from 1910 to 1916. =~ .
® Mr. Ishwardas sublet the undertaking to the above said Japanese on the
terms : — s
(1) The Japanese to train the apprentices. S
(2) Mr. Ishwardas was to find the working capital and was also n
sale of the finished products and the supply of raw materials, ~
lng) The Japanese had to manufacture and hand over the
Ishwardas, the price of each article being fixed previously. ‘ 5L
(4) Mr. Ishwardas to retain 28 per cent (including the interest on capital
to the Japanese) of the gross value of the finished Ko ucts, the Japanese in
cent towards the cost of raw materials, the wages of labourers and their own ren u
It appears, during this period, the Japanese made Rs. 100 to Rs. 125
. 450 per month. ; N
I am told that each of those Japanese blowers used to turn out 700 to 1,000
day of 8 hours permitting the apprentices half an hour every day before closing to p
The Japanese constructed a 6 closed pot (400 lb. each) direct fired furn:
manufactured chiefly chimneyvware and jars. hey got sand from Allahabad
lime from Bombay, coal from Bengal Coal Mines (Bga.:aboni), chemicals from
and closed pots from Japan. At that period the prices of the chief of the raw
delivered at the factory were as given below : — Rl

£

. ot
X Sand ... el 27 per ton.
Lime “es 3 LRy e v vee e R 0 DYyl s
Coal - et 16
Soda ... oy v s Bl
400 1b. pot ... : o e B 15 to

5. At the end of 1915 Mr. Ishwardas could not obtain a renewal o
to Ambala to run the Upper India Glass Works on terms which will be
With him, he has taken 6 or 7 of the locally trained apprentices and two
Japanese. The rest of the Japanese and some of the trained appren o
in one or other of the glass factories in Bombay Presidency and N
after the war some of the defunct factories started work again. )
who was one of those trained here, left in 1916 for Japan to learn the
** silky ** bangles of Japan which by this time came into vogue. The
had only 5 trained blowers left, the present Superintendent and A
being some of those former apprentices. o ;

6. These trained blowers that are left are young men e
standard while those that went to seek employment elsewhere
men. These, due to their love towards the institution
run the works on commercial basis they themselves offe
each rejecting offers irom outside of a pay o
was started early in 1916, the time being favourable
went up from Rs. 15 to Rs. 40. Even at that
There was no large stock of pots in their work
in all the factories that restarted work !

* to work only with 3 pots for the time, b
2 the bt x Tote Poe the T
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which the interest on starting capital and working capital and depreciation will have to
be met. The enthusiastic workers there are very much satisfied with the success but to
my mind their present position seems to be far from satisfactory from a proper business
point of view for the following reasons:—

~ (1) Talegaon is not at all an ideal site for a glass factory. They are importing by
rail all the raw materials including sand and lime in addition to coal and for marketing
their finished ware they have to seng again on rail to Bombay.

(2) After the war the prices are bound to fall and the foreign cheaper article of a
better quality will compete in the market.

(3) A concern can be said to be a successful one only when the net profits cover the
interest on capital.

(4) Even the present apparent profits are due to the fact that the blowers are working
only for nominal wages.

8. The raw material (soda) is pounded in wooden mortars by pestles acted upon by
levers worked by men. The Chemist prepares the mixture and blowers fill up the pots as
they are emptied in three lots at intervals of 2 hours each. From the time the pot 1s once
emptied it takes full 18 hours before the fresh mixture put in it melts and refines. At
the end of that period the molten mass is free of air bubbles without the addition of any
vegetable matter. The temperature attained in this furnace is above 1350° C, less than
1400° C. The present consumption of 1 ton coal per day (% ton for melting and } ton for
annealing, etc.), for 6 cwt., of molten metal is considered high. Tt appears the present 3
pot furnace was originally constructed for a 6 pots when the daily consumption of coal
used to be only one ton for melting 12 cwt. The size of the passages have not been corre-
spondingly reduced and the comparatively high consumption is attributed to that and that in
the new 6 pot furnace they are constructing they hope to minimise the coal consumption
The furnace is capable of improvement by increasing the (]elpth of the coal bed on the
grating and constructing a passage for the air round the fire chamber so that the incomi
air may be heated hefore entering beneath the grate. Also a damper on the exhaust wil
be an improvement.

By the side of this melting furnace there is a pot heating furnace for prebeating of the
pots to repiace the broken prts in the rielting furnace.

The work is commenced at about 7-30 a.m., when the blowers assistants begin hy
skimming off the *“ Gall * in the pots. The apprentices practise blowing with the ** Gall ™
thus utilising it for heating the chimney moulds.

A young boy heats the blow pipes by holding them in the mouth of the pots and hands
them over in succession to another trained young boy who by experience gathers a small
quantity of metal by dipping’ and turning the heated end in' the m()}teu metuFand blows into
a very .s'mal]lulb of 1}{%ipches to 2 inches diameter and hand over the rod to a more
experienced workman who gathers over the previous bulb a fresh quantity of metal according
to the article manufactured. The blow pipe is then handed over to another man who blows
it to a bulb of 3 inches to 3 inches in Kiumeter and rolls it in a cast iron dish into which
drops of cool water mixed with o1l will be dripping. This operation is said to increase the
homogeneity of the material. The blow pipe is now handed over to the expert blower who
by several manipulations of twisting and swinging and blowing, blows into a long bulb
and placing the bulb in a mould, which is opened and shut by a boy sitting in a pit in front
of the blowef, blows hard through the pipe all the while turning the pipe round and round.
He closes the operation by a strong hL;wing keeping the rod steady. The mould is then
opened and passed on to another man sitting on a chair with long horizontal arms. He
rolls the pipe to and fro with his left hand and with his right separates the blown article
with either slight taps or by the help of a cold iron piece.. The blow gipe is then handed
over to a boy who cleans the end of any glass sticking to it and takes it back to the furnace.
For each blower 7 to 8 blow pipes are necessary. The blowing being over, the blown
article is taken to the annealing oven of an intermittent type heated by direct firing of coal.
After two days the article is taken out of oven and taken to the cutting room.

The cutting is done by a carborandum wheel which is rotated by means of a big hand
wheel. After cutting it is taken to the end-polishing place. The face to be polisghed is
held against an iron wheel, which is rotating either horizontally or vertically, on which
water mixed with very fine sand will be dripping. Then the article is washed and cleaned
when it is ready either to be packed and despatched or to be stored. Beyond the annealing
all the operations are done only by women. ‘
The arrangements for cutting, grinding and polishing are very crude here, the turni

of the wheels being done only by hand. They are contemplating to have a 3} H.P.
Engine for this purpose very shortly. :

r cent in blowing, 6 per cent in annealing, 3 per cent in cutting, 2 per cent in polishing
Ia’;d 3 per cent in tgansit from place to place before packing. l -

The breakage from blowing to the packing is about 20 per cent di&lﬁbnted!tﬁm,' i

- 7

€, ‘pots.

-and some say that three weeks time is enough. Again in the matter of

- furnaces of Messts. Tata Iron and Steel Company, w

. Befors leaving the place I had an estimate (given in App
‘up for a Glass Factory to manufacture c‘bimna(yg: lumngi: direct

e 9. In view of the fact that the life of a pot is on the average only
manufacture of pots deseryes careful consideration and the experiments c
Joshi are to be watched with interest by all Indian Glass Factories. Sevi
different opinions; some hold that the fire clay must be tempered for at

‘before heating some hold that 12 months drying is necessary and some 0
Joshi tempers the clay, for 4 weeks and dries tie‘ pot for 3 weeks. The author
latest book on refractory materials, Mr. Howard, thinks that uniform quick dr:
best. I am inclined to agree with him and perhaps such ing can be do
** Autoclave "’ by steam baking as in our Lime ];rick g‘sacte . This has been
Mr. Joshi and he proposes to get three or 4 pots of his to Madras to be thus ba
-experiment is worth trying in view of the fact that fire clay is available in I
the experiment prove a success it is quite probable that Jubbalpore will be able
‘the pots now imported from Japan. s e
10. The next place visited was Bombay. At this place I could not get
the Sivri Glass Works where chimneys are made. e proprietors, I hear,
largest dealers in chimneyware and hence they are jealous about any visitors.
Japanese and apprentices of Talagaon, I hear, are working here. s '
In Bombay near Matunga station, there is another facto
commenced working with one %?r. Shaffi as the expert. Mr, Ebrahim
largest glassware merchant of India, has capitalised this concern.
permission to visit this place also. : e A
While at Bombay 1 beard of two factories on the Bombay-Baroda ;
tance of a journey of 15 hours. One of them is at South Road manufacturing carboy
This is run by one Mr. Kanga who learnt glass-making in Germany. I hear the
is working at a profit. ' i e
The other factory is at Peplod. This has been constructed by Mr.
mentioned). An intermittent tank furnace with generators to use woo
-constructed and the factory closed after a month’s trial during which time any
beyond 1 2002 could not be attained and the glass remained ** R
‘at Bombay I called upon B. J. Padshah, Esq., the Managing'%yﬂ
Sons who put me in touch with Mr. N. B. Wagle, a Government o&ﬁﬂiﬁ
1904 was engaged by the Government of Bengal to report on the possibilities o
in Bengal. TIn his admirable report are embodied his views the chief of them
the best place for glass industry is Bengal near the coal mines )
manufacture is pressed ware to start with to over the difficul
blowers to start with. Mr. Padshah also d with Mr. Wagl
from iron and steel furnaces is now being used for the manufacture
Europe and America. In view of this Mr. Padshah suggested that
try should be treated as an imperial concern and not a provine
a large scale should be conducted preferably at mh

are available. More about this will be discussed 1

_11. Leaving Bombag I arrived at Jubbalpor ca
das, the &rgprietor, Jubbalpore Glass Wm:g).#9 His offi
who has been of late taking interest in the above Glass
round the factory. The history of this factory is both
 This factory was started in 1909 with Mr. K
‘A gas fired open pot furnace with 8 pots with gas

Annealing ovens are wr&eﬂ  Chambers
room off a long shafting run by ar

1;
and & dosen” carborundum. whealk
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Allahabad Glass Works and left with 2 or 3 trained workmen from Jubbalpore. In 1913.
without an expert the manufacture of the bangles was continued but early in 1914,
Austria suddenly brought down the prices from ls. a dozen pair to 3d. to 4d. a dozen
pair, The tactory could not stand the competition and had to be closed.

After the beginning of the war, few blowers were again gathered together and the
manufacture of chimneys was started. Mr. Motivala was left in charge. His interference is
being resented by the blowers as well as the poor relatives of the prog;rietor who were
hiving upon the failures of the factory. In spite of these difficulties Mr. Motivala partially
succeeded in confining the manufacture to particular varieties, e.g., Kitson globes and
municipal lantern chimneys and obtained large orders from different railway companies.
Thus the business side is fairly improved, but the internal management requires thorough
overhauling. The blowers and smelters are the real masters of the factory. The result
i the factory has till now lost nearly 5 lakhs and is still losing. ‘

The pots in the furnace break very often and though the furnace is nominally a 8 pot
one, on the average during the last year only 4 pots of metal could be manufactured per
day. The consumption of coal in the furnace has again gone up to 5} tons per 1 ton of
glass melted. The producers and regenerators often get sooted and the cleaning of them
necessitates the closing of the work for a week during™Which the pots break due to
fluctuation of temperature. In 1916 Mr. Elland, the glass expert of the United Provinces,
stopped at this factory for nearly 3 weeks. His presence in no way improved the affairs.

The failure or success of this factory at Jubbalpore has a great influence on the future
of the glass industries in India.

v The sand obtained within the limits of the factory is quite as good as any other sand
in Northern India containing not more than 1 per cent of oxide of iron.

Jubbalpore is the place from which whole India is to be supplied with fire clay, fire
bricks or blocks. The lime from Katni which, is very near Jubbalpore is the best of its kind.

And above all, Jubbalpore is very near from coal mines (nearer than any other place
where a glass factory has till now been started).

The only disadvantage Jubbalpore has is that the .chief markets for finished ware
(Bombay and Calcutta) are situated at a distance. With so many advantages the moral
effect on glass industry in India caused by the success or failure of this factory is immense
and deserves careful consideration at the hands of either the Government or private capita-
lists. The proprietor is disgusted with the factory and may close at any time.

The prices of the raw materials at this factory are given below : —

Per ton

RS, A. P,
Sand (washed and'dried) ... s s Bie0
Limv B ven ‘es 20 0 0
Coal . el B0

12. The next factory visited was the Perfect Pottery Works at Jubbalpore. Mr. Reed,
the Ceramic expert, received me and kindly showed me roWund the works.

This factory manufactures fire clay articles of any shape and size. They also manu-"

facture ‘Silica bricks which are to be preferred to fire bricks for the cgnstruction of the crown
of any furnace where high temperature is required. I have arrang%ﬁl
of those bricks sent to Madras.

13. I next arrived at Allahabad and met Mr. Elland who was kind enough to receive
me at the station. I had a long interview with him. Not being an engineer or a scientist
he was not of much use in helping me to answer the list of questions. Yet he has evidently
been all his life in a glass factory and though he does not profess to be able to design a
furnace or analyse any raw material, he can be trusted to }(eep going a factory (similar
to the one in which he was working) properly erected and equipped with trained labour.
One importang {iece of information n’)tained from him is that the holding capacity of
a continuous tank furnace in England with a daily outturn of 5} to 6 tons, i¥200 tons.

14. In the factory at Madras, our aim is to have a daily outturn of 5 tons and its
holding capacity is barely 7 tons. The dimensions of the furnace in England for a dail
outturn of 5} to 6 tons is 32 feet x 14 to 15 feet inside and height of 7} to 8 feet with a
constant depth of 4 feet of metal. Mr. Elland was in charge of such a factory at London
turning out cheap bottles (not soda bottles) by mouth Blowing and I am told that the daily
consumption for all the operations is 7} to 8 tons. He has no drawing of the furnace with
him. The furnace Mr. E]lland was in charge of was a gas fired one ang he is not acquainted
with any oil-fired furnace. He does not believe in machine-blowing. He told me he is

not acquainted with any such machines. Mr. Elland was kind enough to tell the Tecipe

he was nsingﬂgor cheap bottles at home where the temperature of the furnace was alwa
kept up at 1500° C. Tt is well worth to experiment that recipe with our raw materials,
1f the experiment be a success, the recipe we are adopting at our factory will have to give

to have some samples

lace to Mr. Elland’s recipe being a cheaper one.
zx)wipevis that in his recipe sodium sulphate is used
sulphate necessitates special fire bricks for the furnace to wit
vagour. j ; : -
15. During my stay then at Allahabad 1 could not get letters of int
proprietors of the Allahabad Glass Works and Naini Glass Works at Alla
1o Firozabad which is the chief bangle-making centre in Northern India.
" At Firozabad there are 6 factories engaged in the manufacture of
bangle-makers and there are 50 bangle-making furnaces at each of which 8
makers work, each workman turning out 1,000 to 1,500 per day. The av
glass-block manufactured daily from the six factories together is 400 to
nearly 15 tons. ‘Allahabad sand (13/8 per ton), Bengal coal (14/8 per to'l!%,
30 per tong are used. I visited the two biggest of the six factories. The
ilass Works owned by Mr. Nandia Moulchand with the help of Mr. M. !
was started about 1910

Austrian expert who once worked at Jubbalpore. This factory - I abc
1911 with apsireet fired open pot furnace with 8 pots but early in 1914 closed o
causes : (1) want of temperature in the furnace and high consumption of coal
Austrian competition which by lowering the prices of bangles threw the bang
a state of panic. After the war the work was restarted. Mr, Mozina cons
open pot furnace with 10 pots. There is very heavy demand for the gl
whole town is full of hereditary bangle-makers, and the factory is workin,
glass is not of high quality. "It is full of air bubbles but s 1, as long as
or till German or Austrian bangles are dumped in the Indian market there 11
even for this poor glass. : e
A temperature of 1400 to 1450 is easily had in the furnace. Ly
The pots are emptied once in 12 hours and total quantity manufactured in :
31 tons and daily consumption of coal is 3 tons. This is not surprising as there is no
ing and as each pot is emptied twice a day. Mr. Mozina understands his f
16. The other factory is  The Coronation Glass Factory ** where glass bl
made in a ** direct fired 8 pot furnace.”’ The rest of the factories, I am told, are
factories having direct fired furnaces with 5 or 6 pots. e
There is nothing deserving of special mention aﬁonb‘thzse;
attempt is made to produce better grade of glass. The effect is
appear very crude and rough. . T
o Re%arding bangle-making at this place, Shabaranpur and Calcutta
separately. & Bl

17. Leaving this place I went to Agra to m-é_elf, Profess: Nag, kn
who, I was told, has been taking very keen interest in Firoza

last two years. He is of opinion that the glass factories at Firozabad and
making industry are bound to fail very soon after the close of the war un
attention is paid to the chemistry of glass-making and glass is made, out
recipes secretly handed over from father to son ir )

but out nff&matmba "galls &mﬂaﬂy tested ;dmnd p“tomdgi an
" furnaces of the bangle-makerg are improved so as to give a
't really good glass can be manufactured only at high te

V,Q ]
-even for that
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took over the factory on lease at a monthly rental of Rs. 75. Mr. Ishwardas brought 2
Japanese and 6 Indian blowers trained at Talegaon and started the manufacture of chimney-
ware constructing a direct fired closed pot furnace with 6 pots similar to the one he had at
Talegaon. Bengal coal is delivered at the factory for Rs. 16 a ton. Local burnt lime
stone is delivered at Rs. 21 per ton. Mr. Ishwardas seems to be extremely satisfied with
the profits he is making. As far as Mr. Ishwardas is concerned the factory is a success,
but the concern as a whole is a failure as this concern over which 41l initial capital of 15
lakhs has been spent (not considering the loss of 3 to 4 lakhs that has afterwards been ;
sustained by different people) is paying only 12 x 75 or only 900 Rupees. ‘
Mr. Ishwardas is manufacturing only chimneys and no other article. Apart from the
extremely easy terms of agreement under which he obtained the use of the factory, he is
lncky in that his market, which extends an area of about 250 miles radius round Ambala,
1s over 1,000 miles away from either of the three ports of Bombay, Karachi or Calcutta apd
consequently he is able to procure a high price for his ware in comparison with factories /
at Talegaon, Jubbalpore or Allahabad. *
19. Mr. Ishwardas has constructed a small factory of his own at Bijoi (between 5
Shaharanpur and Lucknow) which started work just 2 months back manufacturing chimneys. :
A small direct fired closed pot furnace with 4 pots is erected where two blowers are workin
I am told that Bijoi is selected as local labour there is cheap. Mr. Ishwardas says that this L
factory also is paying well at the present prices and boFes it would continue to pay even -
under normal conditions as the place is far away from either Calcutta or Bombay.
Mr. Ishwardas was examined on glass of India by the Industrial Commission and in
his evidence he embodied a list of the several factories started subsequently and closed at
different periods in India.

I should thank Mr. Ishwardas for the kindness he has shown me during my visit to
his factories.
20. Thence I came back to Allahabad to visit the Allahabad Glass Works.

Having obtained letters of introduction from the Hon’ble C. Y. Chintamani, I went to
Allahabad Glass Works, where in the absence of the proprietor Mr. Jagmalraj, his brother, ¢
was kind enough to take me round the works. The chief articles manufactured here are
medicinal phials of pale green colour. They aré also manufacturing carboys, kitson globes
and chimneys. It appears that formerly they had a gas fired open pot furnace and gas
producers. During the last year they constructed a direct fired open pot furnace and the
work at presen{ is out of this furnace. Just now they have repaired the old gas furnace with
the intention of closing the direct fired furnace. The bottle glass manufactured is of very
poor quality full of air bubbles and even the chimneyware is not quite free of bubbles.
The cutting is done by ‘‘ petrol *’ jet of the type mentioned at Jub{va]pore and grinding
is done on iron wheels driven by an oil engine. The proprietor of this company is a big
contractor for railways and owns a portion in a coal concern. It is this contractor that
supplied sand to Talegaon and Ambala and other places. So he has sand for his factory
at cost price, i.e., Rs. 3-8-0 per ton. He gets his coal for Rs. 7 and Rs. 8 but still I am told
he lost nearly 4 lakhs up-to-date but he is still continuing it because he is a wealthy man
making large profits in his railway contracts which he is sinking in this concern. If
Government gives him help he intends ‘to import machines for bottle-making and extend
the works. He engaged the services of Mr. Mozina for some period in 1914.

21. The other factory at Naini is owned by Mr. R. D. Kanga, m.4., and Mr. Bhargave. ! ! "
Here chimneys are manufactured in a direct fired open pot furnace of 5 pots. This factory =G
has been closed three times during the last four years of its existence. At one time
Mr. Kanga closed the works and joined Mr. Jagmal Raj’s factory. After the war Mr.
Kanga has restarted the factory. Cutting and grinding is done as in Talegaon. .

22. Having seen these two factories I left to Calcutta where B. Lindsay, Esq., 1.C.S.,
Director-General of Commercial Intelligence Department has been kind enough to depute:
Mr. Rice, Curator of Commercial Museum, to show me the bangle-making in Calcutta. .

Though Mr. Rice was evidently surprised at first to hear that bangles are made in
Calcutta we after enquiry found that about 500 operators in Chitpore are carrying on that
industry for over 30 years and the bangles made there are about the most decent of the
bangles made in any part of India. As T dproPose to deal with the question of bangle-
making separately, I do not Lere go into the details.

23 The next day I visited the Calcutta Pottery Works where various porcelain articles
are made. The success of this is due to the perseverance of Mr. 8. K. Deb, the axpert.
Though originally trained in Germany when the works actually started he found his -
knowledge insufficient to run the works successfully and he went over to Germany twice
afterwards to clear his doubts and to study the furnaces. was during his last visit he
coald obtain plans for an up-to-date furnace to suit the industry. He constructed this
furnace about 6 months back and his factory is working at a profit now. Electric insulators
also are manufactured and he has large orders from home for electric ware. This factory 1
give as an instance to show that each industry requires a special furnace and the success of
the concern depends mainly on the furnace. Mr. Deb may know all about porcelain

T L

‘.

®than 1,150

the factory had to sed.
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manufacture but he could not make the factory a success till he

knowledge of the furnace and till he construeted such a furnace. In his

is able to cgei: 1,350° while formerly in an old fashioned furnace he coul:
to 1,200°. Porcelain manufacture does not admit of dropping

the furnace crown and the inside of the crown requires a certain paint to preven
rticles from falling. A knowledge of that paint is absolutely esserx for glass
acture also and Mr. Deb has been kind enough to give me a recipe of the same
Mr. Reed of Jubbalpore was jealous to keep secret. : 7
24. There was a ** Seger-ofen " in this factory which is of great use for cond
experiments of several mixtures for glass manufacture. It appeats all glass facte
Germany have at least half a dozen such experimental ovens in each factory. Mr. I
consented to conduct some experiments for us if a fee is paid and it may be worth w
to utilise his services if no such oven is available in this Presidency. He has an
ment that cmntinuousl]y records the draft of the chimney so that the furnace heat and
openings may be regulated properly. Mr. Deb is ing a particular study of hi
with regard to draft etc. Such an instrument will be of immense use in any furnace.
Of all the factories I have seen not only in this trip but even at other times, this f
18 the most neatly kept and the best organised one. ; ik o :
25. The next place visited was Sodepore where in 1908 Messrs. Halgiers & Co.
a glass factory with a capital of five lakhs of rupees. Experts were entertained
nuous tank furnace with producer and regenerators was started to manufacture
and pressedware. The result was a very sad failure., The factory was closed. Subs
the factory was bought by Mr. L. R. Mullick who with the help of a Japanese
direct fired open pot furnace constructed and started mannfgct ing glass bl
attempt too failed and the factory was again closed. 1 went there with the hope
at least the remains of the continuous tank furnace and to my great disapp
found even the foundations of the furnace demolished and there was nothing to be
26. After this, I called upon the Director-General of Commercial Intellig
borrowed from his library a copy of the report of Mr. N. B. Wagle above referr
left Calcutta on the evening of the 20th. : S
27. Though originally I intended to visit Saktchi (Tata Iron and Steel
that intention obtained letters of introduction from the Managing D
Badshah, the 25 days’ period allowed to me was over on 20th
absence of the Director of Industries who happened to be awa
received a wire from Dr. Marsden suggesiing to omit visiting Sa
for an extension by 5 days of the deputation term. So instead of go
at Berhampur (within the limits of the Madras Presidency) and Ea)
Ankusapuram where very crude bangles are made left Berhampur o
Madras on the 23rd December 1916. pi e ;
Such is the history of my tour and the several factories I visited
28. For a proper comprehension of the magnitude of the ques
India, T should like to add a short sketch of other factories w
major number of these are not working at present. .
The first glass factory started in India
wards a factory was started at Raj ar
The climate of Rajpur is unifo

pean expert. Tittagarh has the
with Calcutta which is the chief mark
was obtained. Tn spite of the business }
expert and the water carriage the factor;
capital and most up-to-date furnaces fail
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if it had depended on cheapness of fire bricks or lime Jubbalpore factory should not have
failed; if it had depended upon the initial capital necessary to train labour none of the
factories should have failed and lastly if it had depended merely upon the business capacity
of the managing concern, Madras, Sodepore and Tittagarh factories were run by Tenowned
English firms and it is difficult to understand why these failed. The factories have failed
in the past and the factories in the future are bound to share the same fate unless greater
heads than mine go into the question and study the real causes of such failures.

~ 30. The information gathered by me during my tour by observation, by interviews
with experts and by reading the literature on ghss-making I happened to come across,
may be summed up so far as it effects Madras and the experiments conducted at Madras as
follows. :

31. A. Raw materials—(1) Quality.—(a; For the manufacture of cheap bttles includ-
ing soda bottles, ordinary sea sand may be used, if necessary, after washing.

(b) The white sand from Ennur (which is reported to contain 0°5 to 0°75 per cent of
oxide of iron) is the best sand available in India and can be used for lampware, ete. The
best sand in Northern India is reported to contain 085 per cent of oxide of iron and the
sand of Allahabad now used in different factories has as much as 1'25 per cent of iron.

(¢) Raw sea shells powdered is to be preferred to slaked lime used in other places as
its quality is uniform and may be depended upon.

(2) Prices.—(a) The cost of Ennur sand delivered at the factory after screening
through a fine mesh is about Rs. 11 to Rs. 12 per ton. The price is not much lower than
the price of the sand at other places.

(b) The price of shell powdered according to the lime value is about Rs. 40 to Rs. 45
per ton as against about Rs. 80 in other parts.

(¢) The price of chemicals in Madras is the same as in Bombay and Calcutta and
less than in places inland by the amount of railway freight. : ’

32. B. Fuel—1t is a decided fact that wood fuel is of no use for glass industry. The
quality of the glass depends upon the percentage of the silica in it and good glass can be
melted only at 1,500° C. This temperature can be attained either with coal and liquid
fuel. With coal it can be attained only by well designed regenerators. It is easier to attain
that temperature with liquid fuel. But it should not be forgotten that the calorific power
of liquid fuel is about twice as much as coal and to attain a temperature of 1,500° with a
quantity of oil equivalent to half the weight of coal, the furnace will have to be designed by
an expert who has long experience of such furnaces. It is theoreticallyl possible to substitute
1 1b. of oil in place of 2 Ib. of coal; it is impossible to reduce the quantity of oil by
anything less than half the weight of coal. So from an industrial point o? view it is a waste
to substitute oill in place of coal if the price of oil be even one pie over twice that of coal.

In the factories I visited I found that 2} to 5 tons of coal is consumed for every ton of
glass melted while in England and the Continent in factories with a large !Jroduction
the consumption of coal is 1 1b. for every Ib. of glass melted and annealed. To success-
fully ccmpete with such factories, the consumption must not be more than that. Again
most of the big factories in Europe are situated near collieries where the price of coal
is Hs. to 8s. according to quality. Similarly Indian glass factories also must be as near
collieries as possible. Many are of opinion that Bengal Coal Mines is an ideal place for
a glass factory. The price of the best coal at pitsmouth is only Rs. 3/12 while in Madras
it is as much as Rs. 17 in normal times. The amount of fuel and the cost of fuel is one
of the chief factors that determines the success of the glass industry.

33. Coming to liquid fuel, it appears that at Dusseldorf and Roumania there are
large continuous furnaces working on liquid fuel and in an account of such furnaces
(Review of Glass manufacture published in Switzerland) I find that 1 Ib. of glass is melted
and annealed with ‘6 1b. of oil which is had at that place for 12s. to 16s. (or is 9 to 11/4)
per ton. The price of liquid fuel in Madras in normal times is as much as Rs. 48 pe
ton and now it is at Rs. 70 per ton with every chance of going up. Even the price of
liquid fuel of Rs. 48 per ton as against Rs. 17 per ton coal (in normal times) decides
at once the impessibility of oil ever being economically substituted for coal. If at the
oil fields in Burma it is possible to get a ton of liquid fuel at a price not more than
double the price of a ton of coal in Bengal Coal Mines at Pits mouth, it might be desirable
to choose Burma to Bengal Coal Mines, otherwise even a site right in the centre of
Burma oil fields should not be preferred to a place Tn Bengal Coal Mines for a_glass
factory. Thus it is evident that it is futile and a waste to attempt to substitute oil for
coal as fuel. :

34. C. Furnace.—The above paragraph deals with general question of the nature of
fuel. But the economy of fuel or otherwise depends on the construction.of the furnace.
Yet the type of the furnace depends on the nature of the article manufactured, for
example— : ' : BT

For the manufacture of cheap bottles and cheap ware a continuous tank
furnace is the best. Only one colour of material can be uced. 3

.

3

’lL .\",'

interest for us 1 gathered from the study of some publications on

‘mv

For the manufacture of cheap glass blocks for bangle-making nqnnpﬂt ,,,,, \ce
may be used pach pot being used for one colour. e i
For the manufacture of pure high class glass blocks for e-making,
pots are necessary to keep off impurities as much as pogsible. o e ras
For dthe manufacture of good and pure white chimney-ware also closed pots are to
be preferred. : : SR,
There is yet another classification of furnaces (1) Direct fired and (2) Guhﬁ' 4
Tank, open pot or closed pot furnaces may be either direct fired or gas fired. Direet
fired closed pot furnaces are very largely adopted in Europe even at the present date
the manufacture of very high class glass, for the manufacture of articles for which the
mand is little though the price obtained is very high. Direct fired furnaces naturally consume
more coal and the maximum temperature attained is 1,350° to 1,400° while in gas ]

.

furnaces with properly designed regemerators a temperature of 1,500° is attained
comparatively less consumption of coal. ' S
A description of a direct fired closed furnace for 6 pots will be given
Appendix B (not printed). Mere construction o regenerators and gas producers it not.
that is required. Bnless they are properly designed to suit the size and the climate of
country such furnaces will prove more wasteful than even direct fired furnaces. I
already shown that in Jubbalpore the consumption of coal, in a gas fired
regenerators, is as much as 5} tons per ton of glass melted, while in the latest and mos
up to date Siemens Gas Furnaces the consumption is not more than 1 ton of coal both
melting and annealing 1 ton of glass. i 5
35. Thus the cheapness of fuel, the fuel consumption and the proper design
furnace to attain a mixlx’imum consumption of the fuel are the real secrets m
ot the glass industry. The atmospheric temperature, the direction and the in
of the wind also I am told affect the consumption. It is not a glass blower who
at a furnace for 20 years that can construct a furnace. It requires an Engineer 1
has spent his life on the study of lass furnaces. One may be an exceptionally
Engineer but a furnace constructed by him may be an utter failure.

36. An example of this may be given. Messrs. Tata & Sons bave engaged highly
paid first-class engli)neers who have previous experience of steel furnaces to construct t
steel furnaces at Saktehi. But I am told that during the last six years the coal
tion in those furnaces was always as much as 2} to 3 times the consumption
furnaces in America. I am told that for the first time it is only this year the con
has come down to the figure in America. In their experiments they !
atmospheric temperature, direction and intensity of the wind have a
with &ll):e cosumption. This shows that for a pro furnace a first class furn
needed and even he needs time to study the effect of local conditions. Till
to adjust the furnace to suit such local conditions, the consumption is bound
as com with best furnaces in Europe. Higher consumption means
lost and to keep down such a loss to a minimum the glass factory will have
as near the coal mines as possible, preferably in Bengal coal mines. .
With reference to oil fired furnaces and necessary regenerators, 1 am
the Dusseldorf factory has taken a patent for their oil furnace s'nd b i
it possible to get any plans and designs for such a furnace now as in Eng
not such furnaces. . ‘

37. T should not forget to note down some important MM

' (1) The metalormix!:ureist.oboidnﬁtt_t,:ﬁ?‘m;gj
end where the temperature is the highest. Th “holes must
theﬁﬁngandasymﬁblpz This t is ar for
experts in Northern India fai tor;t)iemt out this grave defect
these experts may be experts in a particular branch of :
come t‘ms::ttho' ]—comprehensive term  Glass ExM
" (2) The burners used in an oil fired contin
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in glass trade as the cost price in England is bound to be at least 10 to 12 per cent more
than that in Germany. Regularity of temperature in the furnace must be carefully
attended to. Irregularity is indicated by &)rdy "’ Glass. Every glass bottle made in
our factory will serve as an example for such ¢ Cordiness.”’ !

39. Before closing the furnace question, a mention should be made about *‘ Pots ”
about the manufacture of which I have dealt with already in my account of Talegaon
factory. Mr. Elland told me that there is a special type ‘‘ pot '’ manufactured by Morgan
Crucible Company in England which appears to be superior to the Japanese pot in that
the English pot can be rolled over and used when one side breaks. Mr. Elland has shown
me a rough sketch for a furnace using such pots. I was not allowed to copy it and
Mr. Elland told me he would send us the sketeh if the Director of Industries, Madras,
asks the Director of Industries, United Provinces, for the same. It is desirable to get
that sketch as it may be useful when * pots '’ from England are available.

40. D. Recipes—The mixture used by the Madras Glass Factory is made up of 100 of
sand, 33°8 of soda and 28 shells, 3 sodium sulphate, 1 arsenic and | manganese with
equal quantity of cullet. We attempted a mixture made up of 100 sand, 33'3 soda, 25
shells, 3 sodium sulphate, 1 arsenic and { manganese with equal (})unntity of cullet.
Mr. Elland tells me that he was using the following recipe for cheap bottle glass and it
well worth experimenting as already noted : —

100 Sand. -
25 Sodium Sulphate (Salt cake). i
40 Caleium Carbonate. {

3 Sodium Carbonate. rplus-} palle)
1} Charcoal. i
1/16 Manganese. J
41. E. Ezperts.—Glass industry is one that requires not one but quite an army of
experts—
a furnace expert who is an engineer,
a mixture expert who is a chemist,
a blowing expert,
a pot-making expert and
other experts each for different varieties of glass article, for example, Bangles,

Sheet (GGlass, Plate Glass and Cut Glass, ete.

F. 0. Oertel, now Chief Engineer, Assam, in his ** Notes on Glass Industry in
Europe ’ writes that a young engineer is trained in the work and is engaged as the
manager of the concern.

The so-called experts that were till now brought to India are mostly workmen who
worked for a long time on one variety of article in one particular branch. They are not
to be blamed if the factories failed as it is uncharitable to expect such a man to be an
engineer, a chemist, a blower and also a manager. It is almost impossible to find
one man who is an all-round expert capable of erecting, starting and working a factory
successfully. If such a man exists, it is absolutely certain he will never come to India
for a pittance of Rs. 600 or even Rs. 1,000. I do not think it is possible to get such a
man even for Rs. 3,000. To use Mr. Oertel’s words, the ‘‘ experts’’ that accept to
come out to India are generally * failures’’ at home. Those that come out to India
(es(gxecially Germans and Austrians) are heavy beer drinkers and do not care to teach the
Indian apprentices the little they know. 1 comsider the present system of recruits for
special industries or branches of industries unsound. A really good man must be found,
an attractive nominal salary must be offered, but he should be actually paid only a sub-
sistence allowance till the factory begins to pay when he must be given a substantial share
in the net profits after allowing & minimum percentage of interest and depreciation. The
differénce between his nomina% salary and the allowance actually he received must be
paid in shares of the company. The amount of his share in the gmﬁt must, to some
extent, also depend on the number of apprentices trained. The Indians that had their
training in Japan, America or England cannot be expected to be true experts. Most of
them know little of everything but not even one branch perfectly. None of those seem to
have cared (excepting Mr. Deb of Calcutta Pottery Works) to go again to the foreign
countries to study and solve the particular difficulties they had in making a factory, in
which they were engaged, a success. These experts along with other experts of other
nationalities left a factory which failed to start a factory elsewhere which also failed.

42. F. Labour Question.—Next to the furnace problem, the labour question is the
most serious one. It is difficult to induce a new apprentice to work at a furnace which is

white hot. It is difficult to keep him on long enough to learn which sometimes takes as

long as two to three years as in case of mouth blowing. If he learns he does not stick
to the place. The Glass operative of all countries has the same tendency to strike work

and move from place to place. They have the tendency to take their time easy and '

F;

5 J

- when there is no actual work done and once the actual wor

«cheat the manager by saying that the metal is either

~““too cold " or ** cordy *’ or some such thing. A man who kn

and it is very difficult to make him teach another. At present in I
Japanese blowers who are moving from factory to factory. There ar
Muhammadan blowers working in Harrison street, Caleutta, who make ink
globes, etc., from broken glass auctioned by the several Railway Compani
own small furnace and is very much satisfied with his own lot ma

per month. These do not care to go out and work in a factory. ‘

. 43. On glass industry in India, like other industries much 5
to train the labour with no expectations of returns. Taking the case of blowing
by mouth, T am told, at least two years of training is required for a man to
industry does not admit of intermittent work. It has to be carried out ev
year and every factory is bound to lose one to three lakhs in these two years
on the scale on which the factory is started. Unpaid or low paid apprentices
on_ for two years in these days of high price of foodstuffs, especially if the
belong tc a poor class that depend on their wages for their daily food. For thy
the apprentices are to be drafted from middle class of men with sufficient edu
realize that the Indian industrial regeneration depends on their apprenticesh
these should be paid a stipend of Rs. 20 per month and bound over by an
work for a period of not less than four years during the first two years of w
he learns to blowing and during the next two years he will be earning his
manufacture. The difference between educated apprentices and uneducated
has already been shown while describing the Talegaon factory. The effect
ing low paid ?preutices with pay ranging from Rs. 5 to Rs. 7} can well
what happened in our own factory. gxun(g men flock in larEe numbers

: begins they fi

a number of birds on a tree on hearing a pistol shot. s

44. The number of apprentices so taken depends on the objects with which
is started. If the factory be one for pressed or machine-blown ware, the numbe
fairly large as the term of apprenticeship will be only 4 to 5 months while if
be one for blown-ware it is not advisable to have more than three to four app
befin with. In any case the factory should be started on the smallest scale an
en :

arged as the number of trained men increase. At the same |
authorities must not be ambitious and pessimistic about the profi
number of apprentices are trained. ! D
_45. There is room for a large number of glass factories and it is of 1
training apprentices in one factory for the whole of India. The Governmen
-select a certain number of stipendiary apprentices of the type men:
froprietottl-ls of thefo factories that are now working must be induced to en
actory three or four apprentices, if necessary, paying a certain g o
for every apprentice trained. The factories at 'i’ugzgaon and A
tain such a proposition. b e
46. The question of labour includes not only actual blowers |
pot manufacturers furnace builders and general managers.
to be paid for the training of these men as the success of the

“much on these, if not more, as on the actual operatives.

r during which time they gain a preli 'y gener:
m also thoroughly study a parti P?nam
-countries to specialize in one particular branch.

India especially with reference to gla

~sent put to make special study of Sieme

must be selected and sent to an existing glass f




48. After the outbreak of the war, the Institute of Chemistry of Great Britain and

Ireland has appointed a special committee for the purpose of research in glass to help:
manufacture of ware which have hitherto been mainly obtained from abroad. Indian
Chemists may be sent to England and made to conduct experiments under the guidance
of the above committee on Indian raw materials.

49. Answers to a major number in the list of questions prepared by me are given in
Appendix D. Some are left unanswered as I could not obtain any information regarding

them.
50. Now I shall attenipt to give my views on the chances of Bottle Industry in Madras:
The first thing to be realized is that the attempt to manufacture soda water
bottles is not new to the world, that there are factories with years of experience behind
them engaged in the manufacture of these and that the factory in Madras can succeed in
competition with them only if the actual cost of production is just the same as in the
factories already engaged in that manufacture. It is the cost of production that determines
the success of any industrial concern. The ruling market price either before the war or
after the war has no bearing upon the true success. The established manufacturers will
stifle any competition by lowering the prices to the rock bottom price which is the
actual cost of production. In such competition, it is true that Madras has the freight
from England to India as margin as far as Madras market is concerned, and in Bomgny
and Calcutta markets it has no margin as freight (Railway or Sea) has to be paid from
Madras to Bombay and Calcutta.
market is enough to produce bottles at the price -above indicated. It is true that the
larger the production the less will be the cost of production but the actual minimum
cost of production in bottle-making industry depends upon many other factors, the chief
of which is the fuel question, another being the question of trained labour. The question
of trained labour (superior and inferior) need not be considered as for anf' new industry
an initial loss which is not inconsiderable cannot be helped till the labour is trained.
But the question of fuel leaves no argument. Liquid fuel can never be economically substi-
tuted for coal in Madras considering their local market prices and the yresent experiments
in that direction may be closed as hopeless. Even if the very best furnace experts are
employed a bottle factory in Madras using coal as fuel can never outlive the competition
from bottle-making factories at home using coal, for the price (in normal times) at Madras
is Rs. 16 per ton as against Rs. 4 to Rs. 8 at home according to quality and the locality of

the factory.

51. For a bottle factory in India to
must be located where coal can be had at Rs.
found only in the centre of Bengal Coal Mines.

52. Moreover I hear that the use of iron slag has come into vogue for the manufacture
of cheap bottles and that bottle factories are in close contiguity with iron and steel meltin
furnaces. This reduces the cost of production and an Indian bottle factory must be situate
somewhere near Tata Iron and Steel furnaces at Saktchi.

53. Tt is idle to say that every industry can succeed w
be had in India. The cheapness of labour is outweighed by
labour (2) want of high degree of technical knowledge (3) the
in India than on the Continent. The soda water bottle industry a
for the above statement thus.

54, In England, refuse of soap factories, etc., is used as the alkali in melting glass
or Salt-cake is used as fire bricks specially suited to withstand the sulphur vapours can be
had there. Due to want of technical knowledge and absence of other industries sodium
carbonate has to be used in India.

v 5b. Previous to the w
at 20s per gross in crates (c.i.f.c.i. and an ad valorem duty of 5 per cent. The freight
from England used to be 24s. per ton by space or for 10 gross of 8 oz. bottles or 21s. per
ross. The cost of a crate for a gross is 1s., commission and interest and duty all come to
g ser cent equivalent to 2s. So the actual price of a gross of 8 oz. bottles is 20s.—5H}s-141s.
le. 11-6-0 per gross f.0.b. England. This is the price of the merchant and the factory
Rs. 10 which includes interest, depreciation, etc. I am told the
interest, depreciation and profits is about Rs. 6/8 per
at the cost of fuel, cost of raw material, labour and
of 1, 4, 4 and 4 in case of bottles like soda~

cucceed and stand in the competition, the factory
4 per ton or less and such a locality can be

ith the cheap labour that can
(1) want of skill in such
higher price of chemicals
fiords a very good example

price cannot be more than )
actual cost of production excluding
gross of 8 oz. soda-bottles, and t

supervision are generally in the proportion nd 4
water bottles. I cannot veuch for these figures but considering the large
For successfully running a soda-water bottle industry

factories the figures are believable.
firms it should be possible to produce in Madras

in Madras in competition with forei t
-6-0, the middleman’s profit at home, plus Rs. 1-14-0,

8 oz. bottles at Rs. 6-8-0 plus Rs. 1-6-0,
the freight, i.e., at Rs. 9.12-0 excluding the cost of a crate and the 14 oz. bottle at

Rs. 11-8-0 per gross.

o

v

So it must be considered whether the demand in Madras

ar, unlettered 8 oz. soda-water bottles are delivered at Madras

outturn of these-

The average quantity of coal consumed at home for 1 gross of 8 oz..

¥ Dottles ia 113 of & ton sad for a grow of 14 ce; Yottiss ib
- home by difference in the cost of fuel, assuming other

glass industry can be attempted in Madras with any chance of ultimate success

_of this ware in
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¥

‘best of conditions in a factory at Madras the cost of |

«hance of a bottle factory at Madras to stand the competi

© 56. Let us now consider the question of outturn. Mr. F. ."(w By
bottle factories on the Continent 3wen’| Bot:t‘l):a1 M‘;Thnﬁrmf u;?d. The net o

machine, after deducting the break during the various :
21 to 24,000 bottles per day of ﬁ hours gefgnivalem; to_;., ﬁoaig.m |

each of these machines are attended by only two unskilled labourers.
tion dgp’euds on :the outturn, is it ywineyeo expect a bo:a:m at
theoretically maximum ou:ﬁm-t of not more than 35 to 40 per day with the
machines that require two skilled attendants each? gl
57. So to my mind the following is the only conclusion that can be dra
: (1) Madras is not suited for manufacture of cheap glass-ware where cost
:1 gx; ;nost e?peigt)nvebof :ihofltem in India (2) liquid fuel can never be economica
or coal, a bottle factory at Madras is d to fail (4) demand
soda-bottles is not large anourgyh. to lw.ve18 a u?actoryfnl Sqfloiiner e b

for soda-bottles
factory for bottles of all kinds (including soda bottles) canoll).e successfully
21) -lthe}mddled c;fr )c(fml ﬁel;lls, (6) that such a locality can be ~ found ol:f{
coal mines an for such a faetd expert and chemis
to ensure success. e i ehem :
' 58. Having come to the above conclusion I shall attempt to indicate what
59. A glance at the imports into India will show that the fo wing
extent shown opposite each has been imported in 1913-14 am; thE: u:‘g
steadily increasing every year during the last 20 years:— MR
: Jiglgr
it Yﬂp._ :

Bangles d fe , /
Bo:fa and false 18- ;
Sheet and plate gl:; : e
L:::{)wﬂre R i A ¥
Bottles and phials other than soda bottles ... el
Table-ware pEa S i

Bridn botllod il o i
Miscellaneous - i

e e es e e

- 60. Of these varieties the question of bottles
requires costly mﬁlilame%‘and skilled labour and
0 1 India. te glass (window pa
of small impurities in raw material but i
can be taken up only after a number ‘
ware. The kind of cheap-ware that is
white glass, as any glass with slight

“is thin as in chimneys. ware

Europe. The article is ver; imgx rile and

derable.  Also the we_q b"fm
freight is high. These .
may he attempted but it
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had to be given up. An attempt may be made to manufacture them after getting Italian
expeur';s to manufacture them or getting one or two Indians trained in Italy in that
manufacture.

63. As regards bangles, Austria is making headway because she can produce pure glass
of different attractive and rich colours. I consider the attempt at Firozabad, to manufacture
glass blocks for bangles, almost a failure as the glass is full of air bubbles and the colours
most primitive. This failure is due to want of chemical and engineering experts. It
it be aimed to defend India against Austrian importation of bangles, the best way is to
have a wholetimed chemist and an engineer to take up the question and to conduet experi-
ments till success is attained. Meanwhile the bangﬁe-mnkem of the Madras Presidency
must be given an opportunity to study how the Austrian type bangles are made at
Firozabad. I am not afraid of the competition from Japan as their bangles are very fragile
though much in demand at present due to the absence of Austrian bangles.

Mere manufacture of pure coloured glass blocks is not enough. The glass must be
such that would melt in the furnaces of the bangle-makers. So experiments should be
conducted with a view to improve the furnace of bangle-makers so as to give a higher
temperature than at present.

64. Summing up the above, my suggestions are—

(1) To close the present experiments in bottle-making as early as possible.

(2) To request the Government of India to conduct a series of experiments near
Coal Mines in Bengal on several types of furnaces with different varieties of coal obtain-
able in India with a view to start an up-to-date bottle-making factory with Owen’s bottle-
making machines and at the same time to study how far the slag from iron and steel furnaces
can be economically used for the manufacture of cheap bottles including soda-water
bottles.

(3) To attempt in Madras the manufacture of cheap lamp-ware on a small scale
confining such manufacture to one or two varieties of chimneys preferably hurricane lamp
chimneys and municipal chimneys.

(4) To conduct experiments, engaging a full-timed chemist, with a view to manu-
facture glass of different rich colours.

(5) To conduct experiments with a view to improve the furnaces used by local
bang!e-makers

(6) To induce local bangle-makers to use better glass and learn to manufacture
better varieties of bangles than they are at present manufacturing.

For purposes mentioned, from 3 to 5 I suggest a direct fired closed pot furnace with
5 pots of 400 lb. each. Two of the pots may be used for the manufacture of chimneys from
Ennur white sand, the remaining three pots being used for the manufacture of different
coloured glass blocks. For the manufacture of chimneys one who has sufficient experience
in blowing will have to be employed. A batch of blowers consists of one head blower and
seven assistants. For the present six or seven apprentices may be entertained as assistants
and in course of time these have to be trained as blowers by the head blower. For the
experiments in coloured glass a chemist has to be employed. If desired; side by side with
the above, an attempt may be made to manufacture Japanese silky bangles as there is one
trained in such manufacture available at present. Simultaneously a bangle-maker’s
furnace has to be built (1) to see if the coloured glass manufactured melts in that furnace
and if not (2) to see if any improvements have to be or can be made in these furnaces.

As we have a chimney and also buildings I expect the cost of the above two furnaces
not to exceed Rs. 2,000 including an oven for the preheating of pots. Before starting work
the supply of pots will have to be ensured for the next six months, ie., 30 to 35 pots must
be hels in stock.

The intermittent annealing ovens existing in our factory ma§ be utilized for annealing.
Another Rs. 1,000 may be required for carborandum cutters and grinding wheels and
«chimney moulds. y ;

The establishment required will be—

1 Chemist.

1 Engmeer.

1 Blowing expert. .

1 Blower with seven apprentices. i

1 Chief bangle-makgr and four apprentices.

2 Furnace attendants. ¥

2 Assistants to above.

1 Engine driver. '

1 Clerk. ’ ;
15 to 20 daily coolies for mixing, grinding, cutting, etc.

A

ap| L

t&pr:;pmhw are trained in blowing, to have two eelpuate : 1
mﬁn and the other for manufacture of high grade coloured glass blocks. The
in aﬁns Presidency can easily maintain at least two chimney-making fac
glass bleck-making factories. ue T el Sl

as suggested above the daily consumption of coal will not exceed 1} tons and

gible to melt about cwts. of glass every day and with a first-class blower |

mible that cost of the glass blocks man
i

_mendations which included the erectio &

_ The success of this undertaking depe ;
ices employed. If they work well, it might be

65! From what I gathered from the factories visited I expect that with o

tured and chimneys blown will be :

y expenditure. pra Sl o
(ii) | g
Note on Glass Making by Mr. W. A, Beardsell, Madras.

I am Managing Director of W. A. Beardsell & Co., Limited, a wmm
in 1914 to acquire and carry on the business of W. A. Beardsell &
Merchants, Madras. I have no technical knowledge of glass-making. L

Prior to 1909 Mr. Scholl, then German Consul at Madras, and Mr. Ramsay U
merchant of Madras, entertained the idea of glass-making and conducted exper
the result of which encouraged them to promote The Madras Glass Works
which company was incorporated in March 1909, the cs%ﬂ raised ( T,
privately by friends of the promoters) amounting to Rs. 77,200. S

A German named Meier was made technical adviser, his factory plans
and an intermittent gas fired tank was erected under his personal directio:
German glass blowers were brought out to start work and to train Indian labour.

(#lass bottles and tiles were made in January 1910, by which time the fir
resources of the company were exhausted and it had been realized by the Directors
there was no prospect of ever arriving at a profitable factory outturn if the
that had been adopted of blowing bottles by mouth was continued.
la.boriousandtoosllt’)w. : ey e

The Directors had also learned that the weight of fuel consumed per
made was much greater in case of an intermittent furnace such'as they )
continuous furnace. S R S

_ The quality of glass manufactured seemed to ]ushlg v the belief that by
more eﬂi(gent glant a successful industry would be estal !mbedb%‘mthe
such representations Rs. 1,00,000 additional capital was raised.

At this stage my firm consented to take up the duties of )
was informed by Mr. Scholl that the additional capital woul
cost of new plant and t:;:\t Govzfrnment hadn;crtmn a
firewood. This was on the eve of my leaving for England
with the glass works. Whilst in Enggxiw 1 visited the glass
& Sons, St. Helens, and discussed as fully as possible glass-m
to putting the Madras (ilass Works on a profit earnin
being not only glass manufacturers but also makers an

- Finding the capital available was insufficient to ac

to import 6 of Forsters compressed air bottle ma
annealing lehr. Tt was arranged with Forsters that
out, one an engineer to superintend erecti and to
expert bottle maker to instruct wotkers.
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“* have been overcome and the results attained justify further outlay. ‘ Since automatic
‘“ machines were installed the monthly outturn of bottles has risen from 10,000 to
“26,171. To obtain higher figures more money is required to carry on work as the
““ company has reached the end of its resources.
., .

““ A meeting of shareholders will be summoned on an early date to cousider a
*“ scheme for providing a continuous furnace in place of the present one in order to
“ work two shifts during the 24 hours. This scheme can only be carried out if the share
“ holders provide funds and the alternative will involve liquidation of the company and
*“ Joss of all money subscribed. :

On January 22nd 1912, I wrote to Sir Murray Hammick, K.c.8.1., C.LE., then

Member of Council, asking for an interview and in my letter gave the following facts: —

“ On formation of the company Rs. 77,200 was the capital subscribed, in Febru-
““ ary 1910 a further amount of Rs. 1,00,000 was subseribed, and Rs. 1,14,130 has been
“ expended on machinery, tools and buildings. The monthly outturn of saleable
““ bottles from July 1910 averaged for four months 10,000 and as with the labour avail-
‘ able there appeared mo probability of materially improving on these figures it was
“ decided to purchase the best type of automatic machines i which compressed air
guperseded blowing by moutn.

“ A monthly outturn of 26,000 bottles was reached with these machines, and in
‘* arriving at this result the company has exhausted all its capital.

*“ What has been proved is that saleable bottles can be manufactured locally and
‘it would seem certain that with further expenditure on a continuous furnace an
< outturn would be reached that would show a profit on working. v

““ With the present furnace it is possible only to work 8 hours out of 24 whilst
““in a continuous furnace the level of molten metal remains constant and work may
““ be continued by working 2 or 3 <hifts the whole 24 hours.

“1 will not go into further details in this letter, but merely say that tltere is_
““ no possibility of shareholders finding the necessary further capital and in order to
establish an 1mportant industry I wish to consult you as to whether Government might
at this stage step in, take over the factory, build a continuous furnace, carry on work
and hand back as a going concern to the company when the industry has been
established.” :

An interview took place at which I explained the position fully. I was informed
that Government could not intervene as such action would be opposed to the policy
advocated by the Secretary of State. :

The company some time later went into voluntary liquidation, as additional capital
was not forthcoming. °

Such in brief is the history of the Madras Glass Works.

I am of opinion that, at the onset during the preliminary experimental stage
too much importance was attached by the promoters to the fact that good glass could
be actually made in Madras and largely from local materials whilst too little considera-
tion was directed to local economic conditions such as: —

(a) Cost at Factory of raw materials and fuel.

-

-
-

N
-

#

(b) Efficiency of labour. i
(¢) Market, for factory outturn. ' L_

Imported bottles incur freight from Europe to India and ate subject to import duty
but such items are not in themselves sufficient to off set adverse conditions inseparably -
connected with the introduction of a new industry.

I will now refer to matters connected with the histori of the Glass Works which
would seem to be relevant and to come within the scope of the Commission’s enquiry.

1. A mistake was undoubtedly made in not at the onset installing a continuous
furnace. Whilst with a full tank our workers could readily take out molten glass on
the end of a carrying pipe held almost horizontally extraction became increasingly
difficult as the day went on owing to the level of metal getting lower and lower;
necessitating the sloping of the pipe at such an angle that an undue length was exposed
to the fierce heat of the furnace and the workers hands were burned.

2. T was informed by the workmen sent out by Messrs. Forster & Sons that the
furnace bricks suffered from the effect of the fierce gases in a way that would not have
happened had the level of metal in the tank remained constant. Bits of brick became
disintegrated and falling into the molten mixture caused breakages during annealing
due to the unequal contraction of glass and brick. i - ¢

This trouble was made greater in that fire bricks obtained from Calcutta had on

one occasion been used in repairs to the furnace arch. i
- 3. Experience showed that blowing bottles by mouth is too laborious in India and

certainly less efficient under Indian conditions than blowing by compressed air machines. :

i

4. The capital raised was insufficient to
‘work long enough to prove what could be done
best adapted to local labour.- -~~~ - o ©
e I am of opinion that Government help in Jan
settled the question of the cost of manufacturing glass in gm}la ;
sconditions but 1 am more doubtful whether a successful indus:
_established. Certainly the outturn of soda water bottles from six
under Kuropean conditions would far exceed the number of bottl
Madras. : e o
1 Messrs. Forster expressed the opinion that economy in fuel ¢
with @ less plant than one in which eight bottle making machines is
of which in England is 200,000 wine or beer bottles per month. (T
~of soda water bottles imported into Madras monthly over the last four j
1 advocated concentrating work during the comparatively short pe
was running on soda water bottles as being the one article most saleable .
-considered it would be detrimental to outturn to do other than specialize fi
It must not be implied from this that pressed tiles and other glass
not later be made in the factory. : St
In conclusion I may say that the Government concession of |
to wood growing in the forest in the Cuddapah district and the
the company when delivered at the factory was practically
-chief item of cost in glass production is fuel, I am inclined
“in Bengal might be worked better than at Madras, moreover a
-at its doors. 4 : e







The department chose the latter. | ‘ : 81 " 5

Messrs. Beardsell, Short and Company chose the former; and if the department %, ; oy : R e
has started where they had left off as it once had the opportunity of doing, the e e ‘ 5. Sir Clement Simpson. : o
tactory might have been working at a very considerable profit in these war times; ; 6. Mr. Couchman., . LA
as an experiment however it would merely have proved, though in a much shorter : . 7. Mr. Suryanarayanamurti Nayadu (Cocanada).
time, the same result as Mr. Innes claims to have proved \pow, namely, that in : : The papers should first be circula ki to thows, #od dha Bt
Madras glass manufacture i mormal conditions will not pay. ‘The department has ' ; R s ght conveniently be held durincthe week of "the Lok kit
worked well in veryjunfavourable circumstances at this experiment and bas gained y : meeting beginnink about 13th Mareh. Tt mgight be snggeate& “to_Sir Fr
most useful experience, the chief of which is that problems of this sort cannot be /4] % Nicholson that, it such attendance at this first meeting ol B tadoiias
attacked successfully, no matter how enthusiastic and industrious the staff, without : ; HiR observations by letter updn these present papers would Be vaload -+
expert guidance. e _ \ . ; bR

3. Mr. Innes’ argument as to fnel seems to be conclusive and fundamental to — o ' ; : P[mﬁ‘m’}
the whole problem. The alternatives now before the Government are — $ : : It 1s presumed that before appointing the committee the non-o

(a) to engage an expert chemist (Mr. Elland is apparently not qualified to ; should be consulted as to their willingness to serve on it. A draft demi-offie:

advise on the mizture) as clearly one cannot continue to use cullet only and the one ~ submitted for approval. A e i
advantage Madras has is in the proximiby of suitable sand and lime ; and at the same ' e e following seem to be the relevant pupera e thiabats

time to reconstruct the furnace at great cost under the guidance of an expert engineer ; , (1) Note on the glass expe i
(Mr. Deb has heen mentioned in connection with ovens) and ¢ ; Pages 3 to 8of G.O. 962, 12h September qatad 96th July*lﬁlﬁ,*_liy thi 1

(b) to close down and quit the experiment. All the facts of the case point to 1916. - Mr. Couchman.,
(%) Letter from the Hor

the latter as the best eourse. s 2 : i
: P 1 to Bof G.O. 1148, 2nd November :
Questions will doubtless be asked but Mr. Innes points out that the closing ) : alggzﬁ. _ Couchman No. E. 8, dateli
down may be attributed to the rise in the cost of fuel. ; . September 191»6‘,“‘ 1
4, It has been suggested that the indigenous glass industry, viz., the manu- : ‘ i Pages 27 to 29 of Government Order ibid. { (3) Note nn 8 _MA ‘H., e
facture of baugles might be encouraged ; it i1s understood that Mr. 1 uneig 18 having o e v dated the 29th Hovambe?;ﬁl’
a survey of this industry made and will report later. e ; : ~ C. A, Imsf e
b. Mr. .\'ara,\'anam.urti has fully justified his deputation and in spite of meeting ' i (4) Letter from Mr. C. A. Innes, No. 5,2" d?ed th%i&&hrfwﬁaiy
a closed door in certain quarters has been able to compile a very detailed and - ~ enclosures (report of M.R.Ry. J. Narayanamurﬁ, &ﬂ: n_‘w:e A e Tn ok
interesting report, thomgh much of it is necessarily unintelligible to the layman. ‘ Y. S Iv is fqlf_Q!?dm_ e i
We may agree with Mr. Narayanamurti that Bengal is the most suitable place fo : T e a9 ~ may be printed and o
T : : : P r H.AH.—23-2-17, : ekl
this industry and the Government of India the most suitable authority to direet (and ; o me"}bers “f ‘t!m T U
finance ) experiments. ; : g ‘demi-official or wheth
: Afterwa ‘ = G Sty
6. In the interests of economy Mr. Innes has actually closed down the factory ; S % - BAR-28-3-17. | ?I:;del ?:);wh“v:m
already as he found that tlie expense of continuing the experiment was compensated o : : : Wingneoes 1o SerVR an
for neither by the experience gained nor by the output of bottles ¢ A ) If th:e 13"9,‘;&‘:1“"99 sh(;n_ld &ﬁ;"tﬁ%ﬂm l“::g:%:dgi “Nicl ;
= o ‘ may be omi except in y add ressed [0 OIr frederiex ol
For orders, 5 : _the papers may, however, be seat to Sir Frederiek Nicholson in th
E. A. Harvay—16-2-17, ' the demi-official. SRR
If I recollect aright, Sir Frederick Nicholsou has from the first condemued this § : u58a1 Aﬁar it e de;m-oﬁmal e ﬁk mybe,, s
experiment. On the other hand, Sir Francis Spring, in private conversation with : : S e e ; : Ay
me, while criticising adversely glass bottle making, has advocated the experiment of ‘ £t 8K - 28-2ell, v
making cheap coarse window glass which would serve the purpose merely of admit- : o NE 98817 £
ting light to huts and houses which have at present no windows, and no light except : Foot S aan ‘ LRt e e R
from the door-way and other very cheap glass. Whether such manufacture would : : L thinkit better th&tlﬁ‘ 'I‘m’_»” i OO TEINR 9
pay at all or would pay sufficiently to modify the essential difficulties would require g , remarks if be wishes to do so. [ am rather of the
further examination, g £ e fairly olose tonehv-mﬁ;;gqme‘ot the gentlemen 1
In the meantime, the temporary elosing down of the factory on the grounds i it ,th'f’ oonsent olfithe ' s et :
may be approved. And as at present advised I see no reason to differ from Mr. SoE T muah 5
Innes’ conclusions as to the future. ‘
But as this is the second experiment which bas been made, it would be well to
exaraine the position carefully so as to make the present decision as informing and
authoritative as possible.
For this purpose the matter should, I think, be laid before a smali committee
under the chairmanship of Mr. Innes, upon which the following may be invited to
serve :—

2. Mr. Beardsell
3. Sir Frederick Nicholson.
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3. The papers may be printed up urgently. In printing, I should like the sentence
bracketed in paragraph lg of my report omitted. Some ;nqmbers of the committee

hold strong views on the question whether full details even of a fallux'e should be
published, and the sentence referred to was not intended for publication.

C. A. Tnngs—26-2-17.

Homm (Kpvoarion) DgpariMENT.

Submitted for orders whether the papers referred to in paragraph 2 of office-
note on page 3 supra may be printed at once with the omission of the portion
indicated by Mr. Innes. After the papers are printed a draft order will be submitted
embodying the suggestions made by Mr. Innes in paragraph 2 of his note above.

S.K,—27-2-17. :
N.K.—27-2-117.

E. A. Harvey—27-2-17,

Demi-official—from C. A. Inxes, Esq., 1.0B., Director of Industries.

To—E. A. Harvry, Heq., 1.C.S., Acting Secretary to Government, Home
(Education) Department.

Latea—the 1st March 1917,

No.—@G. Cur. 52,

In continuation of my un-official note of the 26th February, 1 write to say that Sir Olement
Simpson suggests that a chemist should be added to the glass committee. I mentioned this to
His Excellency this morning and under his iustructions have written to Dr. Simonson usking
him to serve.

Demi-official—irnm C. A. Ixnes, Hsq., 1.0.8., Director of Industries.
To—E. A. Hamyey, Fsq., 1.OS, Acting Secretary to (Government, Home
(Education) Department.
Dated—the 3rd March 1917,
No.—G.Cur. 52.
Iu coutinuation of my demi-official G. Cur.-52, dated 1st March, I have to inform you
that all the gentlemen except Sir Frederick
*Bir Frederick Nicholaon also. 1have just had this Nicholson® have replied expressing their will-
lotter. : ingness o serve in the committee.
2. Orders might now issue, I thinks, constituting the committee.
3. Will you distribute the printed papers or shall 1? I will proceed to arrange details as to
the date and time of meeting without awaiting formal orders.

Homr (Epvecation) DeparTMENT.

The papers mentioned in paragraph 2 of office-note on page 3 supra have
been printed and a proof copy obtained from the Press is submitted. It may
be sent to Mr. Innes for approval before final copies are struck off. He may be

_ - j requested to distribute copies to the
E.AH.—6-8-17. ; i
I think this must be done. Tell Mr. Inpes | DOPers of the committee, or in the

0 when'the-proofs o i i, alternative, the papers may be printed as
an annexure to the Government Order

0.AH —6-8-17. wihch will be communicated to the
members, ;

2. A draft order appointing the committee is submitted for approval.
8.K.—~5-3-17,
N.K.—6-3-17, it T
Draft Government Order for approval. A
P. R[A7A00PALA ACHARIYAR}—6-3-17.

y *

&N.K.—6-3-17.

Dewi-official-—from E. A. Harvey, Esq., 1.0.8., Acting Seeretary

Home (Education) Depar Esg‘b. gl el o
T0—0. A. Inwss, Bsq., 1,OS., Director of Industries. :
Dated—the Tth March 1917, Gy 3
No—279-2. :

Will you kindly glanee through the accompanying proof of ﬁw oolteahon
%0 glass experiments and return it after making such additions and alterations

. necessary ? The oollection will be printed as an annexureé to the order appointing

committee and communicated to the members direct from this office. :
Demi-officisl—{rom O. A. Inxgs, Esq., 1.0.8., Director of Indm
To—E. A. Harvey, Esq., 1.OB., Acting Secretary to Governm
(Education) Department. Saie S :

Dated—the Sth March 1917. : .
No—@G. Cur. 52. 3 : 4 ey

The collection of papers sent with your demi-official No. 279-2 of
Isthink the selection is all right and I have suggested the deletion of one

-

Please have the )passage deleted and the paperspnntedug
a8 8oon as possible. . SR e

 [G.0. No. 322, Home (Bducation), dated §




\pnnmtmg a Qommtteo to consider and report on 'bhé
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€. No. 279. From the Officer in charge of the Dept. ‘of:;b
Pay Industries, G.C¥N No. 52, dated the 18th J

{
' ORDER. 0.3’? atpa}"-'
The Department afﬂf?iv
. ‘N has been conducting experime
: if i C e manufacture of soda—w&terfi&_fé
. sometime past, but the resﬁ’
5 o J#nchieved ‘are not m
His Lxeellencygﬂle Guvem.'
: 4 '*s;,, has aecob@in&l&: resolved
: : ' com:'»‘;'i't‘teeg'v - :
: | k m?’istmg“;}positiq smd te»

£ 0 ~ whether the expermem;s
fa,cture‘%t soda—-water

of

Mr..C.A Innesﬁ T C. . 'Of
Department oi‘

Beardseu X

Mr.




9. The Offieer in clmrge of the Dept.

of Industries is roquosted to arrange for the{
R e . S e O

meeting of thesecomm

From

. q.mw& w,,‘l-a

Govt. a copy of its proceedings Wi h own

s R : 3o
remarks thereon at an ea rly date. ‘ a5 eceived | Registered____ %Ij ?)/
0K f ; i | 5 . o x /,Eﬁ'éj’eet %8
397, . 3 - ~ e ?- W - {i-- \

&5 ; w

+Jo _the Offieer in ph

&M Ytb L
W.A. Beardsel ﬁo

Sir F. Nlcholso‘ S

MADRAS, POST BOX No. 112,
TELEGRAPHIC ADDRESS “ CHROMIUM,” =

Dated,.... Tth. Mexch. ... 191 7.

LR N S

I pr

se"‘bha&‘ ‘the Glass Committee should s:lﬁ .
st 10.30 A.M. an the 17th instantin the Legislstive

that His LXeellenqy does not want the Committee to sit
while the Counpil is sitting The agenda list for the

o 2 £
& an

Comoil is a very long one and t.he Legislat“ive

4

+advises me that probably t.he Counoil Whioh beg;ln

B RS

] buesnind Haad Aﬂww‘” » " -

Q;

13th will git :for 4 deys . Henoe I have bem
fix the Glass Committee's meeting for the 17th
| ’ © . Will this date suit you?

Yours sinoeref&'.f»’
" -
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‘Mr. K. Suryanarayana Murti Naeidu of Cocanada may be

MADRAS, POST BOX No. 112.
TELEGRAPHIO ADDRESS “‘ CHROMIUM," .

to his address care the " Cosmopolitan Glul;. Madras .
2. All ghe members of the Committee have agreed to 1
date and time proposed by me viz., lo 30 A M cn Se .

W oW

next the 17th Instant. Would you qsk your Supe‘fin

to see that the Legislative Seoretary's room in thb
legislative Council building is ready for tvh. mee
3. The sooner the printod papers are diﬂtri

Yours sﬁnoerehr,

1o .
LA, Harvey Esq., I .C s.

Aoting Sgoretazy to _C!-m
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PAPERS RELATING TO GLASS mmum

' : “ i . ? 4 * :
. - L ) - % .
: : : Note on Glass Experiments, dated the 26th July 1916, by the Hon'ble
_ . Mr. M. E. Couchman. Ea i
. 7 The original experiments in glass-making Madras were carried
: : 5o Ennore by the late Mr. James Short and Mr. Sc oll. Satisfied with the
attained by their small scale experiments and encouraged by the advice of a G
@ A expert whom they brought out from Europe for this purpose, they floated a col
in 1909 with a capital of Rs. 2,00,000 of which Rs. 1,60,000 were issued at
Four Austrian glass-makers were also brought out to put up the furnace
teach the local hands how to make glass. P
In G.O. No. 677, Revenue, of 2nd March 1910, a free grant of half the ¥
used in the Companv’s furnace for the first two years of its working, up
maximum of 7,200 tons for the whole period was granted by Government. A
working for some time it was found necessary to get out automatic machines

blowing the bottles, and in 1911 six bottle-making machines, an air compressor
: mechanical gear were obtained from Messrs. Forsters of St. Helens at a
*  £2 350 cash and €1,350 in fully paid up shares.” The factory worked till
ber 1911, and turned out a considerable number of soda water bottles.
varied from 1,000 to 1,600 large bottles from four machines, and from
: _bottles from two small machines daily, but about half of the bottles made
LE _in the annealing process. The chief difficulties met with were the cost

~ This was due to the fact that the furnace was not a continuous oz
 be stopped entirely to recharge the tank, and during this time the fu
be kept at the same heat as during actual working. is meant that work
carried on only for 12 hours out of the twenty-four, and thus the cost
doubled. The concession of free fuel was not of much assistance,
felling, freight, cart-hire, etc., brought the cost of the fuel up to Rs
3 * 900 tons of fuel were used per month, at a cost of Bs. 1,600. Ast
: 4 ~ could have been purchased in the open market for Rs. 2,200, the
. o " received from Government only amounted to Rs. 600 per month. Another
was that when the tank got low, prior to recharging, the glass-makers had 1
| : the pipe on which they took out the glass into the tank at such an angle

I * heat ran up and burnt their hands, and the pipe itself became so hot
 difficult to work with. Thus the cause of failure was the furnace. Abo
had been spent up to this time. In 1913 an attempt was
capital to put in a new furnace, at an estimated cost, includ
42,000, but the shareholders declined to invest ’

i}k' , . W the Cyany went into voluntary liquidation. The
. ~ recently been bought by Government for Rs. 23,
: ~ in good order the price paid is v v

o & Co. who were the Managing Agents,
~ 'Board of Directors, about it. They both agree
iich Messrs. Spencgr & Co.

P
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- perfectly satisfactory. He
‘that it is * well worth a further trial.” He thinks that the local market is
to absorb the whole output of the factory in bottles, i
weil as soda water bottles. The experiment has now the further adv.
water bottles, which used to cost 22s. a gross in Madras, now ¢
war, freight from Antwerp was 15s. a ton, and though, ;
high rates will be reduced after the war, he does not think that freights or cost of
production in Europe will be so low again as they were before the war for a long
time, if ever, in addition to which there is an additional import duty of 2} per ce
The Director began experiments on glass soon after the out-break of t

The furnace was broken down, and the factory out of repair. ‘At first he
the place for Rs. 100 a month from the owner. He decided to adopt oil fu
and the first furnace was constructed on plans obtained from England,
proved extravagant in fuel consumption, but it was used for experimenta
and the glass-makers taught by the old company were collected togeth
It was found that they had lost some of their skill. He th¢n made inform
to find out if experts could be obtained from Europe, but the foreman
working under the company was found to have enlisted and to be fighting
li, and most English glass-makers were making flint glass, a higher grade ¢

an that used for soda-water bottles. In the meantime the Director was cor
his experimenis 1o find out if the oil 'furnaces would give the required he
temperature of 1200 deg. was obtained, but without the use of an excessive
of alkali (which added to the cost of the glass and lowered the quality) the
would not melt at this temperature. The furnace was again altered, and a
ture of 1400 deg. was reached, and the furnace kept wor
three days and nights and 14 gross of bottles were made, most
which passed through the annealing process satisfactorily. The Director th
decided to entirely rebuild the furnace, and provide it with an arrangement f
heating the air. ~This is now approaching completion. The Director
the consumption of this furnace will not be more than 9 gallons of ki
hour at As. 3 a gallon, which means an expenditure of Rs. 24-12-0 for.
hours. The old company used to use 7 tons of wood daily, costing Rs.
He is confident that he can now produce glass of good quality, but
that the chief difficulty will be in training the labour neces
keep the furnace working continuously. He is not in favour of
out an expert from Europe at present, even if such men were
now, which is improbable. - He wishes to engage for the present a man
who has been certified to be a French subject, and has spent many ye
works in France. He also has a good knowledge of this cour :

engage him temporarily on a salary of Rs. 200 per mensem to start
the workmen. He also wishes to begin to enquim for an ex
that :f possible one may be obtained in about six m
here should be beoo:n;‘gogmﬁcient. If Mr. Klein prove:
be no need to get expert from England. As
time to find a suitable man, the Director may at
enquiries if such a man would be available if wanted.
The expenditure up to the present time is as follows-

.—Reconstrueting ‘iln furnace
1915 —Trying workmen ...

"f‘ fm m ) ,‘ e

-
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continuously, as this will be most eoonomcal

The above expendxtnre includes Rs, 4,000 stxll to bo
placed The Director expects that the factory will be

the end of this month. [{ follovnng statement shows the ¢
neous Ypdustrial experimenthor she four months Apnl y

Qru‘mofmpﬁnd ure of mi. wAnd
four ngom ApnltoJ 916

S

nE l-! N su."

-

1. Pencil .. oy s o G
2. Glass as a5 25 ok "
3. Misoellaneous ., e o A

Total 37,000 358 704 5,314

* This inoludes & sumgl Rs. 2,406 being the fraight on Sra bricks, chywllpips!mm
If Government sanctions the continuance of the experiments the Di
poses to make soda-water bottles, and also cheap tumblers and lamp
and glass tiles. The tiles were successfully made by the former c
the demand for them is limited. Having gone so far, and in view of the pr
results of the trial made with the new oil furnace, I recommend that ¢!
proposals may be approved, and that sanction may be granted at once |
temporaty entertainment of Mr. Klein on a salary of Rs. 200 per mensem
sion may also be granted to enquire for an expert in England, thongh of cour
one will be engaged without the sanction of Government.

It :
Letter—from M. E. Covcaman, Esq., 1.C.8., Special Oﬁm, it
A st t, Home (Education/Department (t
o—the Secr o Government, Home (Educa ;
Accounta?t’«Geneml Madras). e um‘ Lo
Dated—the 22nd September 1916, . - ) ;
No.—E-8.
I have the honour to submit an estimate of the approximate e
will be required for the experiment in glass manufacture. :
2. The new furnace has been completed, but the elec
yet to be made, and the staff trained. Statement marked V
proposed for October. It includes Rs. 4,500 for
works. Most of this will be recoverable in the even
out unsuccessful, as the chief part of the cost is the cop
which is very high at present. Rs. 1,600 is needed for con
the raw materials (sand, lime and soda) and for :
and plant. (Statement No. VI). The balance of Rs. 2,000
of the raw materials for October, Staﬁ (mchdmg

expenments with oil burners. -
3. Statement II shows the cost of ﬂ:a staff.

of three shifts of worhnen. ‘
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~ more than Rs. 20. It must, however, be pointed out that the success of the
" machinery fast enough the experiment will fail. I believe, however, that

5. Statement No. i&;ﬁom the estimate of profit and loss. ‘l‘hw has |
framed on conservative lines, as the price of soda-water bottles is now a

ment depends very largely on the staff. If the staff proves incapable of wo

a chance of success, though the chance would Hive been better if a prof
glass-maker could have been obtained from England. If the Government a
the suggestion, an attempt may be made even now to procure an expe
England. Mr. Klein, whose entertainment was sanctioned in G.O.
Educational, dated 1st September 1916 has in the interval obtained other
ment and is no longer available. ; LI
'6. Assuming that the calculations have been made correctly, the figures sl
a net loss of Rs. 2,520 np to'the end of January. From thence onwu@\a :
of Rs. 4,000 a month is antieipated.
7. The total expenditure up to the end of January next will be Rs. :
If the estimate of Rs. 17,000 which I have submitted for the working of the
factory is approved, there will only remain about Rs. 6,000 out of the lump
of Rs. 37,000 provided in the current year’s budget for experimentfworks und
“ 96. Bm. Scientific and Minor Department{’” ** Miscellaneous Experiments ’
additional grant of Rs. 17,000 will therefore be necessary. I consider that
have gone so far now, it is advisable to incur this expenditure if the money |
found. I do not think that there would be any use in attempting to start
with less expenditure. I will report in a few days if there will be savings under
heads which §ould be reappropriated towards meeting this amount. o
SraremeNT A—showing required quantities of raw material aud liquid fuel in tons.

Expeoted quantity Raw materils requirzd E‘hn.

— in tons of glass: ,

mmn!utuud_. Sund Na,Co, | Snells Oi'”)y
November .. i s e 10 ; 9
Deomobes .o .. av e 20 18
January . A =i i 48 [¢]
Total up to January .. 78 69
Fobruary .o oo o5 e 72 82
March .. e . o % we 84 7
. Total in February and March .. 158 134

Staremest 11 dw'mg appromatepmu of

5

.. .. Lo

..
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Sraremest IT showing provision for npermwn and hbour :

_ i i ki b Dt | Thiey. | e |
¥ A . X :
" RS, R, . BS. ns.
Remuneration to Dr. S8imonson o 250 260 250 - 250
M .. .o e o) .. 100 ¥ 100 l“‘ ‘” <
; Chemleh .. N i 100 100 100
. (lerk and & 25 50 50 .50
Ifximn; labour e '“m‘;;snh. ::: :2: 320 320
£] Tw a o »e 5 .o
i e g = = 200 200 2
! Do. do.  stRe 12-8% |, = 73 260 250
Do. = R & . 300 300
Do. . wBnie .. i i i 350
: e . o s wt " 40 100 160
\ : 3 S&-n.hm S T e bt 50 100 150 200
: G e 100 100 100 100
Total .. 095 1,410 1,020 2080 |
. : Arm.' allowed for .. 1,000 1,600 2,000 2,250 !
: 4,600 4750

: ] StaremenT III showing the power and lighting charges to be paid to the ‘ :
e o Sgp:y Corporation for electricity. "@

-~

* sk Standing Running
9 : oharges. charges,

Lighting
charges.

it Ny \;f ))&




‘ (vi) Construction of bins and miscellaneous repairs as per statement VL. lm
L 1 i : ; fvii) Approximate cost of electric fittings RS LN L

. | 3 Staremest VI, ‘ %,
\D ; Alstract referred o in page 1.
) Details.

Exhaust passage for regenerator .. e
Pmpetwalhwrouthebmldmg ot
Concreting the floor

; Filling up the pit
Re-tiling the nmth shed i PG b

: Construetion o!ollhnh platforms” - o b S

\ ‘ t ‘ p
> ’ i ‘ Construction of *u as per suggestions of Dr. Simanson.
‘ v 18 bins— R
Brick in mud 2,500 e. ft, at Rs. 25 per 100 c.ft. ... 5 it
! Plastering 4,500 e. ft. Spuri0Balh: L, R
B Conerete floor 1,400 at Ks. 10 per 100 e. ft. ... ... .. ..
- Repairs of gates ... o0t e oo £ TR B S L
s Construction of expenmemol furnace ... fee it S
& : ‘
| \*
¥ i
N 1916. But one or two mm
i tes submitted with the latter
2 In 1 of his first letbar l!r Ce
~ cause of the failure of the old
mittent and cost Ba 69-8~0



Ll l&oondly,l{r'l‘reuleremm@uthefym 1
o fgaﬂons per hour is not of any value. The furnace is only one part o!

in the matter of fuel. The neck-making and annealing operations take
; ' = . o ‘much fuel. I have gone into this matter carefully with the records of

: FEN B ments, and my estimate of consumption is as follows :—
- ‘ j' —em o ; Furnace 7} gallons per hour. S
" i : Neck making 7} gnlﬁfns r hour. ey
: 14 Annealing 6 gallons per hour. ok B

: Total 21 §allons per hour.
‘\_\ : 3 5. We shall probably improve on these results, but I allow a
& , ‘ “ interests of safe and cautious estimating. When, therefore, we are working
. ously with 3 shifts of workmen, we may expect a fuel consumption of 2
or, at present prices Rs. 140 a day. Counting 24 days to the month
mean an expenditure of not far short of Rs. 3, 500 a month on fuel alone :
; maximum of Rs. 1,800 provided in Mr. Couchman’s estimate. The fig
£ ;i i , _ very high, and since we shall not be working day or night for 24 days a
' some time to come, we shall not attain it. But also T t;nderstand that, i
pectus issued at the time when the old company tried to raise more
' estimated its fuel expendxtnre at Rs. 4,300 a month. So even at my
make a saving on the company’s fuel bill.
6. Another point in which, going again by Mr. Tressler, Mr. Coue
a saving was alkali. I do not know on what Mr. Tressler was basing his exj
but I think he was wrong. For our mixture appears to be the aame as the ¢
As a matter of fact, we do not know much about mixtures Our first
periment came off yesterday, and was not a success. We shall have to make
experiments till we arrive at a satisfactory mixture, and until we get it
cannot say whether we shall attain a cheaper mixture than that used by the
7. If Government require revised estimates, I will send them up.
anticipate difficulty in keeping within the limits allowed me. I hav
proposed electrical connectntns They are too expensive, and I do
account the Rs. 4,600 sanctioned for this purpose But 1 hopre to k
balance of Rs. 18,500 allowed for experiments till the end of January
doing at -resent is (1) testing the new furnace, the smaller o1
and (2) training blowers and neck-makers. When Mr. N
his tour in Northern India, the question of mixture will
I hope to get the loan of Mr. Elland’s services, and th
position to pronounce on our chances of success.
- 8. No orders are required on this note unless
“estimates to be prepared. T have written merely
vital points in Mr. Couchman’s prewm leitt#rs.

Letter—from C. A Imms Esq., L.
- To—the Govmmen

et
-

S 1 have the honom'madﬁress 0
" glass méking now being conducted
‘ 2. For a convenient history ,

Government to Mr. Oouehmns letter
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furnace, Mr. Couchman proposed that the experiments should be
. that the Director’s proposal to employ a man called Klein should be
" The man Klein however was not available, and subsequently in sanc
estimate of the expenditure on the experiments up to the end of the current
eGovernment directed me to institute enquiries as to the possibility of gef
&= ' - expert to conduct the experiments. 7 LA
_ 3. Work had just begun with the smaller of the two furnaces constr
A ' Mr. Tressler when I relieved Mr. Couchman at the end of October last. It
3 : soon evident to me that the remarks quoted above ahout the fuel consum
: . the furnace were misleading. In the first place the cost of liquid fuel has ¢
'\ Ve from As. 3 a gallon to As. 4-6. Secondly the calculation that fuel would
& . ‘ : ~ only Rs. 20-4-0 a day was based on an 8 hour day, whereas whether we work
: 1 or not, we have to maintain the furnace at a high temperature all the time..
' Mr. Tressler’s remark that the fuel consumption of the furnace was onl
an hour took no account of fuel consumption for the neck-making am{
processes. As a matter of fact when we are working at full pressure we
nearly 2 tons of fuel a day at a cost of Rs. 140. A number of practical diffi
in the way of making good glass also soon made themselves apparent, and
strongly that the department was in the false position of endeavouring to
‘ “an extremely technical process by purely amateur and very expensive expe
~ As the readiest way of remedying partially this situation, I obtained

Yid Pt

: 4 .. proposl to send M.R.Ry. J. Narayanamurthi, Sub-Engineer in charge of
\t i - periments, on a tour of the glass factories in India, and I was also authorise
i e spond with the Tirector of Industries in the United Provinces with the
’ N : _ obtaining the loan, for a ghort time, of the services of Mr. Elland. the glass
s = " in those provinces. 1 also wrote to Mr. Silver for advice as to how to &
¢ I a getling an expert from home. : a
o 4. Mr. J. Narayanamurthi returned from his tour in Northern India on
l | 23. His report was received by me on January 10th, and I enclose a cop;
5 ~ ‘ information{ It will be seen that as the result of what he has seen
i A and read in North India, he is of opinion that the experiments in bott
in Madras should be brought to a close. The Hon’ble Sir George Bar
ve had an opportunity of consulting also strongly advocated the sam
x . T 5. With these preliminary remarks I will proceed to examine the
. see 1t. S : <
, . 6. The first point is that of raw materials. In the white
we have }and the iron content (.125) of which is excepti
d good sand® probably as is to be got anywhere in India. Ev
outside the factory gates contain only .45 per cent of
for cheap forms of glass. Sea shell lime is avail
\ The necessary chemicals must be imported from home
LA 0 weree off than other glass factories in India; in
e in that Madras is a port. As regards raw materials there
o4 \‘ e rauvely favourable position. ’ e
B ‘ %. More important than the questi
P Cheap fuel is absolutely essential for n
i . be secured by scientifically designed

a big'difficulty. In the first

fuel in Madras. Wood fue )
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 coniparison with English factories which :
get pithead coal at a fe 8 gs per ton. This
S factor of the problem. Mr, ressler tried to overcome
s liquid fuel, but the nearest oil fields ar hundreds of m :
Sa k) better off in respect of liquid fuel than in that of coal. Opini
® average relative calorific value of liquid fuel and coal. Mr.
it at 2 to 1, another gentleman I have consulted puts it at 3 to 1,
- ;B any case liquid fuel has now ‘gone up to Ks. 70 for a ton
times the cost of coal. But the main point is that whether

8. Another point to be borne in mind is that proba'y the f: ou.
close down for at least two months in the hot weather. This is Mr.
opinion, and from Mr. Chatterjee’s Notes on the Industries of the United
I find that it accords with experience gained in the United Provinces.

- 9. Finally there is the question of a market for the finished
) .~ Madras Glass Company were advised by Messrs. Forster & Sons of &
- % economv in fuel could not be attained unless 8 automatic blowing ;

installed, and an outturn of 200,000 bottles s month achieved. We have
and assuming that we train sufficient labour to run these ‘machines
we ought to aim at a maximum outturn of 150,000 bottles a month
however, that the assumption is a large one havi gard to the i
Indian labour, and for purposes of argument I will take it (1) that o
~ outnut would only just exceed a lakh of bottles a month, (2) tk 1t the
work only ten months in the year, and (3) that our gross outturn
to 7,000 gross per annum. If we could sell all these bottles in
: ‘have one great advantage over the English manufacturer in tha
* rost of frei rt dues and other similar charges. From figur
‘ me bv Mr, g . Robinson, I find that it cost the

e ~ 1, to Rs. 16-9-0 per gross. The latter figure i
"\~ iime after the wtfr”it is doubtful whether freigl
~ below Rs. 10 per gross. But we cannot safely ass
W absorb 7,000 gross of soda water bottles in a ye
i regarding soda water bottles are nof
L 1912-13. In that year 4,932 gross
3 in the last two years doubtless owi
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-4 dozen bottles to Messrs. Maclure

10

be acquired only by experience. Now there is a patent mac,hma for
blowing of ‘bottles known as ‘¢ Owens Bottle Machine.”” The
acquired by a Trust known as the Europaischer Verband der Flaschen Faj

are necessary in each shift for attendance on the machine,
ing for breakages, is from 21,000 to 24,

not absolutely certain whether this machine can make soda
Hon’ble Sir eorge Barnes thought that it could, and if so, it
with our machines weé could not compete with a factory
Machine. Mr. Oertel, the Chief Engineer of Assam, who
styled Notes on the Glass Industry of Europe informs me that he has only
bottles made by this machine, but that he believes that it can make
bottles. :

11. The above is as careful and dispassionate an analysis of the
facts of the case, as I am able to make.
advantage we have over the English manufacturer

" year round. Add that he has probably generations of skill and exp
him, and that he manufac_:ture_q on a very large scale, and the co

Stggested in paragraph10 of Mr. Narayanamurthi’
most suitable place for an experimental factory.
Managing Director of Messrs. Tata Sons & Co. to_day.
Saktchi coal is from Rs. 3-12-0 to Rs, 4 r ton

12. But it may be suggested that (1) thh a difference Gf}?

month. The furnace was started u
faultless glass was being made.
months now, and I cannot honestly
water bottle. Our apprentices have «
output of nearly 1,500 bottles in a _
is bad, and the neck-making defecti

on account of defective neck-making
pressure of 120 1b. gitgs the square
lass
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thickness of the glass, especially at the bottom of the bot
blowing. Our results are not to be wondered at since the
two Engineers who have had no experience of, and probably have
type of tank furnace used in a glass factory, and since for training
we had to rely on one or two of the old blowers of the Glass (
forgotten part of what they had learned. Had we been able to begin
where the old Glass Company left off, all would have been easy. Bu
begin practically all over again. We have not even got a prop
mixture and at present we are using only cullet. All mixture rec
secrets, and recipes given in text books must be regarded with dis
Oertel says in his Noies on the Glass Industry in Europe,™ no works wi
betray their cwn mixtwes . We have a rough idea of the mixture®used
0l¢ Glass Company, but our experiments with mixtures have hitherto bee
Moreover the factory is not properly equipped for the mixture experiments
an extiemely expensive busimess to experiment in a 7} ton tank furnace °
fuel at Rs. 70 per ton. On the other hand when we put up a small e
furnace, we found it difficult to work up to the temperature requir
the soltion is to be found in ovens of the type mentioned in paragraph 24
Narayavamurthi’s report, but I doubt if they could be got at present.
13. The fact is that we have arrived at a point beyond which we

advance very much without expert guidance. We want help in training
and neck-makers, and in the matter of mixtures, and above all e
re%ards (1) the type of furnace to be constructed and (2) how
Elland, the United Provinces Glass Expert, could probab
mixtures and methods of testing th
blower, and he knows nothing about
United Provinces is quite willing to lend
travelling allowance plus a deputation a
doubt, do some good, but the ecru
help us in this point nor in training the
1s worth while bringing him down. Mr,
‘“ on which its success depends is the
“‘sidered that engineers with some
‘“ managers of Glass works.”” The
we want together with two or thre
type of machines we have. Co
doubt but that we could make
rices remain at their present

se recurring expenditure. In

".h#vé to scrap our present furnace an
cosl, Secondly, an engineer gh
wowbﬁt very expe i

e Of SXREEE W6

il pay only so long as abn
. v wmt&kepem an 97‘,“
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15. I submit therefore for the consideration of Government my proposal
the present experiments should be elosed down, The Hon'ble Mr. Couchma
whom T have shown this letter agrees with me. So does Mr. Beardsell o
W. A. Beardsell & Co., the managing agents of the old Madras Glass
This gentleman has sent me a copy of his evidence for the Indian Industrial
sion on the glass industry and has suggested that I should submit it to Gow.
It will be seen that he shares my view that Madras is not a suitable place for
soda water bottle factory. I endeavoured to consult Mr. J. O. Robinson but u
fortunately he was engaged and the next day he left for Europe. I

16. 1 ask for early orders as the sanction for the expenditure on the ¢
ments expires at the end of this month. I have not yet considered Mr. J. Narayana-
murthi’s proposals about bangle-making. If I decide to move in the matter, [ will
make a separate reference to Government. S -

Escrosvres.

(i % [
Copy of report from M.R.Ry. J. Narayana Murthi Avargal, Sub-Engineer, on his tour
in Nlorthern India. % T
I beg to submit the following report on my tour in Northern India, the object
which as pe the Director’s Office No. G. Cur. 52, dated 11th November 1916, to
Government Tias bﬁen stated to be . i rep&redby
(1) enable me to answer, as far as possible, the list of questions 7 me
by. the knowledge gained by me by observation and enquiry at the fnc#pviaiﬁd and”
personal interview with Mr. Elland, the glass expert of United PTovinces and o
glass experts and : . ! e
(2)™Q improve my practical and theoretical knowledge of glass-making to en
me to be in a position to assimilate any sniga'nions from any glass experts. - e
2. I have also been asked to visit the chief bangle-making centres and m&u g
yuestion of bangle-manufacf¥re=— Thus charged, I ]t%t Madras on the night
November 1916 and after aW extensive tour alighted within the limits of the Madz
Presidency on the morning of 21st December 1916 and returned to Madras on the mornir
of 23rdDecember 1916. ] o
3. To start with, I alighted at Poona to call upon Mr. N. C. Kelkar,
Secretaries of the Paisa Fund and obtain from him a letter of introduction to the §
intendent of the F'aisa Fund Glass Works at Talegaon to permit me to see the works wh
was kind enough to give me. With that letter I arrived at the Glass ‘Works, Talegaon, 1
in the absence of the Superintendent, Mr. R. M. Bhorkar and the Chemist, Mr. A. D.
B.A., B.sc., warmly welcomed me and took me round the works explaining ever;
clearly t'l?hme. 2 'h s ¢ % ] : g
4. The early history of this factory is very interesting. W'l:ﬁdu -
started in 1(&6? anmstrial school underﬂg\e nm Sadhand Vidyalgf
Talegaon. Simultaneously subscriptions were collected at the rate of a_quarte;
&?];2-3) wagnghemed and the amount thus collectod was the Paisa Fund
trustees of this fund utilised nearly Rs. 40,000 for the
adjacent to the abovesaid Vidyalaya with the object of trg
that Vidyalaya the art of glass blowing. Mr. 8.'S. Ish £
training in glass-making 1 Japan and America for over
uperyise the glass works and train the students. Quarte
bourers-and also a laboratory were erected and the work

 students joined the institution naturally durin

koo . The period was too short for the stud subs & Kocosn
= 'ininpm;’i"km}'furtheramntonﬁa jon.

30 tg 40 thousands of Rupees as it was working
nee

ot ,

blowers at Bombay with the object of

unt. Hearing of this Mr. Ishwardas met them and s
out to Mr. Ishwardas on the follo terms : —

(1) The Paisa Fund Con ee ur
“oomtinterests

(2) Mr. Ishwardas unde
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3) M#. Ishwardas was personally responsible for the return of the
with in(tcmst, the profit or loss being his own. .
(4) The term of the lease was 1910 to 1915. : e
Mr. Ishwardas sublet the undertaking to the above said Japanese on the
terms : — ;
(1) The Japanese to train the apprentices. . :
(2) Mr. InK:nardm was to find the worki capital and was also respons
sale of the finished products and the supply of aterials. :
3) The Japanese had to manufacturé and hand over,the finished article
Ishw » the price of each article being fixed previously. 3 ,
(4) Mr. Ishwardas to retain 28 }»‘r cent (including the interest on capital
to the Japanese) of the gross value of the finished Eo ucts, the Japanese taking
cent towards the cost of raw materials, the wages of labourers and their own remuner;
It appears, during this period, thhe Japanese made Rs. 100 to Rs. 125 each
th.

Ishwardas Rs. 400 to Rs. 450 mgn S
- I am told that each of those Japanese blowers used to turn out 700 to 1,000 pieces

day of 8 hours permitting the apprentices half an hour every day before closing

The Japaﬁeese conl;%ructe(f pa 6 closed pot (400 Ib. each) d ect fire
manufactured chiefly chimneyware and jars, ey got sand from Alls
lime from Bombay, 1 from Bengal Coal Mines Baraboni), Whemicals from
and closed pots from Japan. At that period the ﬁﬁ& of the chief of the raw
delivered at the; factory were as given below : — fats

Sand

Lime

L St
Soda ... oy

49001h.pot .. .

5. At the en%? of 19156 Mr. Ishwardas could not obtain a
to Ambala to run the Upper Ingdia Glass Works on ich will be explained late
With him, he has taken 6 of 7 of the locally trained apprentices and two of the
Japanese. The rest of the fapanese and some of the train apprentices found empl
in one or other of theﬁlassﬁ:tories in Bombay Presidency and Northern Indi
after the war some of the defhnct factories started work again. Mr. Sundaresa
who was one of those trained here, left in 1916 for J apan to learn the manu
*“ silky "’ bangles of Japan which by this time came ino vogue. The Paisa

" bad only 5 trained blowers loft, the yresent Superintendent and Assistant Su
£ bem% some of those former apprentices. ; i

These trained blowers that ave left are young men educated up te
standard while those that went to seek employment elsewhere are aﬁnn:f
men. These, due to their love towards the institution induced the Paisa
run the works on co al basis they themselves ing to work for a
each rejecting offers from outside of a pay of Rs. 125 to Rs. 150 pes
was started éarly in 1916, the time being favourable due to war. But
went up from Re. 15 to Rs. 40. Even at ihat price, the ,m
There was no large stock of pots in their works. This ifficu
in all the factories that restarted work after the war. So the P
to work only with 3 pots for the time: being (2 :
of the pots in India. For the latter
engaged on Rs. 76 per month. At the
factories at Baroda and Alwar which Lkeen wo
November, only three pots were kept going but now
to increase their daily outturxn the strength of th
abovesaid 5 blowers are all on the same footing each
Superintendent or Assistant Superintendent, two of
blowing every day. ca LM e s
7. Working with 3 pots (nominal capacity 400 Thg

can be had from.each per day), Glass re (Madras, |

vighing 6 cwt. is manufactured ds '
The cost of the raw materials for

The daily consumption
) 1. 3 M Nt

blowers
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workers there are very much satisfied with the success but to my mind
~position seems to be far from satisfactory from a proper business point of v

ing Teasons ; — X s ; S ..‘-.Y.A‘T..:.m.wv«ja'w“’"“‘ *
(1) Talegaon is not at all an ideal site for a Klass Yactory
rail all the raw materials including w and lime in additi ‘
therr finished ware they have to send again on rail to Bombay. g
(2) After the war the prices are bound to fall and' the foreign cheaper
better! quality will compete in the market, i R
(3) A concern can be said to be a successful one only whén the net profit
interest g capital, .
» Even the present apparent proﬁy are due to the fact that the blowers are
ouly for nominal wages. . o =
8. The raw material (soda) is pounded in wooden mortars by pestles acted u
levers worked by men. The Chemist prepares the mixture and blowers fill
they mmpﬁeg in three lots at intervals of 2 hours each. From the time th
emptied it takes full 18 hours before the fresh mixture put‘in it melts and
i €n mass is free of air bubbles without the addi
The temperature attained in this furnace is above 13509 (
© C. The present consumption of 1 ton coal per day (ﬁ ton for melting
annealing, etc.), for 6 cwt., of molten metal is considered high. It rs t
pot furnace was originally constructed for a6 pots when the daily co y
used be only one ton for melting 12 cwtWN The size of the passages have not been ¢
ingly reduced and the com ely high consumption is attributed to that
the new 6 pot furnace they “are construeting they hope to minimise the coal cos
The furnace is capable of Improvement by j easing the depth of the egal
grating and constructing a passage for the air round the fire chamber sof weftlie inc:
r may be ted before entering beneath™ e grate. Also a damper on ‘#e exha
be an improvement. — ; Lies :
By the s:de of this melting furnace there is a poteheating furnace for prehioa
i He Lzoken peis in the neltin-;f?ﬁnace. ; Sl
is commenced at about 7-30 a.m., when the blowers assistan
skimming off the “ Gall ** in' the pots. The apprentices practise blowing wi
thus utilising it for heating the chimney moul i
- A young boy heats the hlow pipes by holding them in the mouth of
them over in succession to another ed young boy who by eXf:an
quantity of metal by di pingfand turning the heated end in the mo ten mg
ry small bulb of 1} inches to 2 inches diametor and hand over th,
experienced workman who gathers over the previous bulb 3 fresh quantity of
to the article manufactured. The blow pipe is then handed over to another
it to a bulb of 3 inches to 3} inches i siameter and rolls it in a cast
drops of cool water mixed wi be dripping. This operation i
homogeneity of the material. The blow pipe is now handed over to
by 'several maniﬁulatiom of twisting and swinging and blowing,
and placing the bulb in a meuld, which js ,opmasl and shut by a
on tlula blowt'ir, blows htm}) through the pi i :
e closes the operation by a strong blowi keeping the r
opened and passed on '_Xhoﬂmr'man'sitlt;}'_f& on a chair
rolls the pipe to and Tig With his’ leit hand and with his
with either slight taps or by the help of a iron p
over to a bof'who cleans the end of any gla¥s
- For each blower 7 to 8 blow pipes are
article is taken to the annealing
After two days the article is t:f
The cutting is d
wheel. After ¢
held again




- » P __ Before leaving the place I had an estimate (given in x B
S B . : ‘ Glass Factory to manuf turochimney:,_‘having a T fired Turnace with sis
ko J. In view of the fact that the Life of a pot is on the average only 20 to
/ : : manufacture of pots deserves cgreful bonsideration and the experiments conducted by :
! ‘ , Joshi are to be watched with interest by all Indian Glass Factories. Several authors'
o different opinions; some hold that the fire cla - must be tempered for at least
\ £ = o v and some say that three weeks fime is enougi. Again in the matter of
x . “"wn | Dbefore heating some hold that 12 months drying is necessary and some 2
~ Cm— ; VW Joshi ers the clay, for 4 weeks and dries the pot for 3 weeks. The au
L% \ \ B -7 latest book on refrac materials, Mr. :-ﬁoward, thinks that uniform quick dry
N o & ~ best. I am inclined to ag¥ée with him and perhaps such d ing can be
*“ Autoclave "’ by steam ba as in our Lime Brick Factory. is has been
Mr. Joshi and he proposes to get three or 4 pots of his to Madras to be thus ba :
.3 . experiment is worth trying in view of the fact that fire clay is available in In
: . ; the exp&'ant prove a success it is quite probable that Jubbalpore will be ab,
- L the potsTiow imported from Japan. : e
x 4 10. The next place visited was Bombay. At this place I could not ce 7 :
A ; : ST the ST ss Works where chimneys are made. e proprietors, T are- ol
lar dealers in chimneyware and hence tbey are jealous about any visitors
o o6 5 Japanese and apprentices of Talegaonfl h re working here. o
7 : R In Bombay near Matunga statidu, there is another factory which I hear
- ; ; £ % % commenced working with one g  4s the expert. Mr. Ebrahim Peer Muh:

“l : : est glassware merchant has capitalised this econcern. I ne
: ' ion to visit this place also. s S g i
— Saiir . / ‘bile at Bombay I heard of two factories on the Bombay-Baroda Railway a
: / s P J o 4 : tance of a journey of 15 hours. One of them is at gouth road manufacturing carboy
4 & P E ooy - This is run by one Mr., Kanga who leatnt glass-nfiking™n Germany. 1 hear the
N . B .+ . 1s working at a profit. 4‘ : ‘ b V00 gt
T : ; The other factory is at Peplod. This has been constructed by Mr. m
, ) g 1 mentioned). An intermittent tank furnace with gas generators to use woodfy
¢ ‘ constructed and the factory closed after a month’s trial during which time any
beyond 1 200° could not be attained and the glass remained * Do, y ’. Thus disa,
: at Bombay 1 called upon B. J. Padshah, ., the Managing 1)
o oo ey Sons who put me in touch with Mr. N. B. Wagle, a Government o

1904 was engaged by the Government of Bengal to report on the possibilities ¢
in Bengal. In his admirable report are embodied his views the chief of them
the best plag for glass industry is Bengal near the coal mines and (2
manufacture is pressed ware to start with to over the difficulty of g
blowers to start with. Mr. Padshah also with Mr. Wagle. It apj

~ from iron and steel furnaces is now being used for the manufacture of chea

: Europe and America. %n view of this Mr. Padshah suggested that the

- try should be treated as an gpperial concern and not a provineial one ¢
a large scale should be conducted preferably at Saktchi i ’
furnaces of Messrs. Tata Iron and Steel Company, where empes
experts are available. More about this will be discussed later on

T

_ E sl 11. Leaving Bombay I arrived at Jubbalpore and called_
o : il b ' das, the gmprietor;*-«f’ pore Glass Works. His office ¥
/ . | E who has been of late taking interest in the above Gl
T 1 round the factory. The history of this factory is
: 4 i This factory was started in 1909 with Mr. K
E \ g - i A gas fired open pot furnace with 8 pots wj s prodi
‘, I | J | & & s Annealing ovens are provided. be tky:mg

long room off a long shafting run by an O11 ]
andg‘a-doa;n ca:binndu_rgwhaia cut

machines (which
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- mould for which was got from Germany. The breakage in cutting and

to be as much as 60 per cent. The fac was losing. Mr, Mosina had an offe;
lass Work?and left with 2 ot:rg trained workmen from Jubbalpore. In

witiout an the manufacture of the - was. _but early
Austria auddqgoy bt,ousht down the prices from 1 §. a dozen pair to 8 d. to 4 ¢
pair. The factory could not stand the competitionfind had to be closeds" ‘

After the beginning of the war, few blowers were again ered together
manufacture of chimneys was started. Mr. Motivala was left in char e. His 1
being resented by the blowers as well as the poor relatives of the )

; iving upon the failures of the factory. In spite of these difficulties ¥
ucceeded in confining the manufacture to particular varieties, e.g.,, Ki
§ e icipal Lan Chimneys and obtained large orders from different ilway

overhauling. The blowers and smelters are the real masters of the facto

11y the factory has till now lost nearly 5 lakhs and is still losing.
The &ots in the furnace break very often and though the furnace

one, on the av during the last year only 4 pots of metal could |

doy. The consumption of coal in the furnace has again

glass melted. The producers and regenerators often get sooted

necessitates the closing of the work for a week during -

finctuation of temperature. In 1916 Mr. Flland, the

stopped at this fz for nearly 3 weeks. = His prese:
The failure oM success of this factory at J ub%alg&r

of the glass industries in India. : ;
The sand obtained wj e limits of the factory is quite ,

in Northern India containi®@not more than 1 per cent of oxde of o
Jubbalpore is the place from which whole India is to be supplied with fire

bricks or blocks. The lime from Katni which, is very near Jubbalpore is the best of
And above all, jubbalpore is very near from coal mines (nearer than any ot

where a glass factory has till now been's ). s 1 1
The only disadvantage Jubbalpore hagfthat the chief markets for fin ;

and Calcutta) are situated at a distance. With so many advantages the mo

industry in India caused by the success or failure of this factory is immense and

careful consideration at the hands of either the Government or private capitalists.

proprietor is disgusted with the factory and may close at any time; s

- The prices of the raw materials at this factory are given below:—

‘fhus the business side"is fairly improved, but the internal management’ requires
, ry.

-

Sand (washed and drid) .. ...

12. The next ctory visited was the
the Ceramic ex ived me and kind] ™S

This factory ufactures fire clay
facture Silica bricks which ate to be prefer : :
of any furnace where high temperature is required. 1 haw

~ of those bricks sent to Madras. ol
181 nut‘% Allahabad and met Mr. Elland w

me at the station™ I had a long interview with him. N

he was not of much use in helping me to answer the list

been all his life in a glass factory and though he does no
rnace or analyse any raw material, he can be trusted

tothooneinwhichhewuﬁmrking}M;

Une important piece of information od

e factory at;[&;,e%
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: Ko etors of the Allahabad Glass Works and Naini Glass Works at Allahabad and

16. Duri.n&my stay then at Allahabad I could not get letters of introduction
irozabad which is the chief bangle-making centre in Northern India. e
At Firozabad there are 6 factories engaged in the manufacture of glass-blocks for
bangle-makers and tht::Pﬂ bangle-making furnaces at each of which 8 to 12 be
makers work, each workdiin turning out 1,000 to 1,500 per day. The av%q ti
block manufactured daily from the six factories together is 400 to 420 maunds o
nearly 15 tons. ad sand (13/8 per ton), Bengal coal (14/8 per ton) and Katni lim
g)ml:n‘ ‘are usell. I yisited the two biggest of the six factories. The first is Inc
owned by Mr. Nandia Moulchand with the help of Mr. M. Mo
Austrian expert who once worked at Jubbalpore. This factory was started about 1
1911 with a direct fired open pot furnace with 3 pots but early in 1914 closed owin
caml) want of temg:rature in the furnace and high consumption of coal
A _competition which by lowering the prices of bangles threw the 1
a state of c. After the war the work was restarted. Mr. Mozina congtructed
OT: pot furnace with 10 pots. There is v eaV{l demand for the glass bl
whole town is full of hereditary bangle-makers, dnd the factory is working at a profi
glass is not of high quality. It is full oF air bubbles but still, as long as the war
or till German or Austrian bangles are dumped in the Indian market there will be
even for this poor z : B ;
A temperature of 1400 to 1450 is easily had in the furnace. % SR
The pots are emptied ouge in 12 hours and total quantity men ctured in a day
3} tons and daily consumption of coal is 3 tons. This is not surprising as there is no anne
ing and as #he each pot is emptied twice a day. Mr. Mozina nderstands his furnace
well. . e
16. The other factory is  The Coronaticn Glass Facto ** where glass b
made in a ‘ direct fired 8 pot furnace.” e rest of the h&f,’ gﬁn told, are
factories having direct fTed Jurnaces with 8 or € pots. s
There is nothing deserving of special mention about these factories except
attempt is made to_produce better grade of glass. The,effect is that the bangles m

appear very crude . , .
ing bangle-making at this place, Shaharanpur and Calcutta I propose to
rately. :

% v vm(fjhu 1 went to Agra to m Prefessor Nag, a well-known'
_who, T was told, has been taking very keen jnterest in Firozabad (ilass Works d
last two years. He is of opinion that the lass Factories at Firozabad and the
making industry are bound to fail very r the close of the war ¢
attention is paid to the chemistry of making and glass is made, not out of
recipes secm?‘y handed over from fatfher to son irrespective of nature of raw
but out of materials chemically tested and purified and experimented and -
furnaces of the bangle-makers are improved so as to give a temperature of 900°
as really gim can be manufac y at high temperature, and
is ado in bangle-making for either blowing or pressing, cutting

ores that, while Austria or Germany or Japan was able to
inpangles, the loeal bangle-makers merely copy and were not
tih market a new design that would attract the buyvers. This
cultivation of the designing. In Austria and Bohemia, it
even for that p £

Coming to the manufacture of cheap bottle g‘l:u
experiments may be conducted to determine how far in
from mines can be substituted for the manganese di
very high. The price of manganese dioxide is ;

manqnmm.

8. From Agra I went to Sh:

visitingtbree%a:lgle- ing fu

will be described under bangle-
orks where chimneys are manu

big scale with gas producers,

S
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_supplied sand to
“he lost nearly 4 lakhs

ager and labourers. After many ups and downs, manufacturi
Blocks for bangles, afterwards phials and ink bottles and afte :
factory never made any profit and changed hands over half a dozen times and
came into the hands of Mr. Panna Lal, the present proprietogfin 1913-14 when the
restarted for the manufacture of blocks. At this period the™Xustrians lowered the
these bangles and the factory had to be closed till the middle of 1915 when Mr. I
whose termpf lease at Talegaon exPited tntered into an agreement with Mr. Panna
took over factory on lease at™rmonthly rental of Rs. 75. Mr. Ishwardas b
Japanese and 6 Indian blowers trained at Talegaon and started the manufacture of ¢
ware constructing a direct fired closed pot furnace with 6 pots similar to the one he
Talegaon. Be coal is delivered at the factory for 16 a ton. Local burn
stone is delivered at Rs. 21 per ton. Mr. Ishwardas seems to be extremely satisfied
the profits he is making. As far as Mr. Ishwardas is concerned the factory is a s
but ghe concern as a whole is a failure as this concern over which an initial capital
lakhs has been spent (not considering the loss of 3 to 4 lakhs that has ward:
sustained by different people) is paying only 12 x 75 or only 900 Rupees. §oret
Mr. Ishwardas is manufacturing only chimneys and no other article. A from t
extremely easy terms of agreement under which he obtained the use of the factory, he
lucky in that his market, which extends an area of about 250 miles radius round Ambals
is over 1,000 miles away from either of the three‘fores of Bombay, Karachi or Calcutta
consequently he is able to procure a high price for his ware in comparison with factories
at Talegaon, Jubbalpore or Allahabad. ) i &S
19. Mr. Ishwardas has constructed a small factory of his own at Bijoi (b
Shaharanpur and Lucknow) which started work just 2 months back manufacturing
A small direet fired closed pot furnace with 4 pots is erected where two blowers are wor
I am told that Bijoi is selected as local labour there is cheap. Mr. Ishwardas says that
factory also is paying well at the present prices and hopes it would continue to pay e
unde§normal conditions as the place is far away from either Calcutta or Bombay.
r. Ishwardas was examined on glass of India by the Industrial Commission
his evidence he embodied a list of the several factories started subsequently and clos
different periods in India. : :
o fI should thank*Mr. Ishwardas for the kipdness he has shown me during my visit
is factories. : =
20. Thence I came back to Allababad to visit the Allahabad Glass Works e

aving obtained letters of introduction from the Hon'ble C. Y. Chintamani,
Allahabad Glass Works, where in the absence of the proprietor Mr. Jagmalraj, bis
was kind enough to take me round the works. The chief articles manufactured
medicinal phi?a of pale green colour. h:xre also manufacturing carboys, ki
and chimneys. It appears that formerly tifey

had a fired open pot fur
producers. During the last year they constructed a ﬁﬁmﬂ open pot f
Ve re

work at present is out of this furnace.” Just now the paired the cld gas
the intention of closing the direct fired furnace. The bottle glass manufactured
poor quality full djair bubbles and even the chimneyware is not quite
The cutting is done by *‘ petrol ”* jet of the type mentioned at Jubbalpore :
is done on iron wheels driven by an oil engine. The proprietor of this cor
contractor for railways and owns a portion in a coal concern

and Ambala and other places. So
at cost price, i.e., Rs. per ton. He gets hi .

l > -.O 5 2 4 |

E:v%ﬁ;’t‘”::‘.’“m help e, imtond’ 0 impirt sk

the works. He engaged the services of Mr. Mozina for s
her factory at Naini is 0y |

has been cltz:dthmtm

for
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\( ) ‘ - , 23. The next day I visited the Calcutta Pottery Works where various porcelai
3 e are made. The success of this is due to the perseverance of E‘S K. , the ox
. Though originally trained in Germany when the works actually started he found
i\ ' ilivas 2 knowledge msufficient to run the works successfully and he went over to Germany twice
~ g — i - o afterwards to clear his doubts and to study the furnaces. It hduriﬁg his last visit 1
) co1ld obtain plans for an up-to-date furnace to suit the industry. _constructed

furnace about 6 months back and his factory is working at a profit now. Electric 1|
also are manufactured and he has large orders from home for electric ware. This factory
give as an instance to show that each industry requires a special furnace and the
the concern depends mainly on the furnace. Mr. Deb may know all about
manufacture but he could not make the factory a success till he obtained a tho
knowledge of the furnace and till he constructed such a furnace. In his muffle furnace
. is able to get 1,350° while formerly in an old fashioned furnace he could not get
~ than 1,150 to 1,200°. Porcelain manufacture does not admit of dropping of particles
the crown and the inside of the crown requires a certain paint to preve
~particles from falling. A knowledge of that paint is absolutely essential for glass
also and Mr. Deb has been kind enough te give me a recipe of the same
Mr. Reed of Jubbalpore was jealous to keep secret. :
24. There was a ‘“ Seger-ofen ’’ in this factory which is of grea :
experiments of several mixtures for glass manufacture. It appears all glass factome
Germany have at least half a dozen such experimental ovens in each factory. Mr.
consented to conduct some experiments for us if a fee is paid and it mg‘bo worth
. to utilise his services if no such oven is available in this Presidency. has an
' i ment that continuously records the draft of the chimney sc that the furnace heat
‘ E » openings may be regulated properly. Mr. Deb is making a particular study of his fu
with regard to draft etc. Such an instrument will be of immense use in any furnace.
Of all the factories I have seen not only in' this trip but’even at other times, this fact
is the most neatly kept and the best organised one. ; :
25. The next place visited was amm where in 1908 Messrs. Halgiers & Co.
a Glass factory with a capital of five 1 of rupees. Experts were entertained

R S . o > nuous tank f with producer and regenerators was staited to manufacture
A . afagc T ' 3 arefThe 1 was_a very sad failure. The factory waffclosed.
— 3 . _ :  fa ught by Mr. I.. R. Mullick who with the help of a’Japanese exj
: o direct fired open pot furnace constructed and started man 1 s
: ‘ 3 attempt too failed and the factory was again closed. I went there with the
o : ' at least the remains of the continuous ace and to my great dis:
X : \ ' ; ‘ found even the foundations of the furnace demolished and there was nothing
- - 26. After this, I called upon the Director-General of Commercial |
- N : : borrowed from his library a copy of the report of Mr. N. B. Wagle above re:
e F R e
, ' . Though origi inten mt&gn ta Iron and Steel
| that intenti obusxd etters of infroduction the
¢ : Badsh he 26 day’slperiod allowed to me was over on
Director of Industries who happened to be
dopubation term. 8o in

Al

™
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oo i . . 7 At Sitaram; ear Aunkolz another factory was started just near the coal
P e ; ¢ : . fihis too failed. ~The Maharajas of Gwalior and Baroda started on factories at each
These too had to be closed. There are many other such failures not worthy of mention.
' ‘ ' ® course I need not describe the failure of the Madras factory. :
BT Y : . 99. The condition of glass industry in India up-to-date may be described thus:
. - : ~ i During the last 25 years, about 30 factories were started each with a 1l of
q : : ‘ 3 lakhs, eachfwhrylost2to3lakhsof working ca]]:;tal;mostﬁthe t one
3 ; . j time or another experts of different nationalities (European and, Asiafic). Yet all -

factories failed and that{ very sadly. : Taa
If the success of a glass factory in India depends ngon few workmen who, h
epent 15 to 20 years of their life in some one or other o the big factories in Ew
Jl:epan come to India as glass experts, many of the above 30 factories should hay
today ; if it had depended merely on the nearness of a factory to ccal mines

worki

is no reason why Sitarampore factory should fail; if it had depended on the factory being
easy reach of the dist;*ibui?i(,ng market, Tittagarh or Madras fact%g?es should not have fm
if it had depended on cheapness of fire bricks or lime Jubbalpore factory should not
failed; if it had depended upon the initial capital necessary to train labour none

1 factories should have failed and lastly if it had de merely upon the business cap: city

' 1 : of the managing concern, Madras, Sodepore and b factories were run by

/ o 1 English firms and it is difficult to understand wh failed. The factories b

e w : : in the past and the factories in the future are bound to share the same fate unles
: 3 . an mine go into the'question and study the real causes of such failures.
30. The information ered by me during my tour by observation, by
with experts and by reading the literature on ghss-making 1 happened to o
the experiments conducted

xtna be summed up so far as it effects Madras an
ollows. .
31. A. Raw materials—(1) Quality.—(a) For the manufacture of cheap 1
ing soda bottles, ordinary sea sand may be used, if nec , after washing.
(b) The white sand from Ennur (which is reported to contain 0'5 to 0:75 per
oxide of iron) is the best sand available in India and can be used for lamj
: E best sand in Northern India is reported to contain 085 per cent of oxide of iron
LR Y : , 4 o kS sand of Allahabadnow used in different factories has as much as 1'25 per cent of iror
\ 4 ; A » & g L (c) Raw shells powdered is to be pre to slaked lime;.n'sed in other
\ : - - its quality is uniform may be depended upon. ;
\ ' _ i - AR} Prices.—(a) The cost of Ennur sand delivered at the fwtcry fte
* : ' * through a fine mesh is about Rs. 11 to Rs. 12 per ton. The price is not m

) : ] the price of the sand at other places. % _ E s e
: : | ] e pri wdered according to the lime value is d:m}m 40

: s 2 5 pe nasafa . 80 in other parts. o~
= (c) The priceof chemicals in Madras is the same as in Bombay an
. 3 4 less than in places i d by the amount of railway freight. .
A J - 32. B. Fuel— a decided fact thatwoodineli‘s ,
\ L qual:':z of the glass depends upon the percentage of the
; ~mel ly at 1,600° C. This tex::fem be at
. , /7 \ 5 ] fuel. With coal it can be attained only by well designet
\ E 1 n : s | that temperature with liquid fuel. But it should not bi
‘ : ~ of liquid fuel is about twice as much as to atta
- quantity of oil equivalent to half the m}- coal, the
; ‘an expert who has long experience of ‘ 5. I
; 9 v‘ ~ 11b. of oil in place of . of i :
) » ; & v £ an less half the weight
/ \ § to substitute oil in place of coal if r
; ey ~ In the factories I visited I found that 2}
: , ;g}:« melted while in England and the
5 ‘ ~ the consumption of coal is 1 1b. for
~ ~ fully compete with such factories, the




83. Coming to liquid fuel, it appears that at Dusseldorf and Roumania

re continuous furnaces working on liquid fuel and in an account of such
‘(Review of Glass manufacture published in Switzerland) I find that 1 Ib. of glass is »
‘and annealed with ‘5 Ib. of oil which is had at that place for 12s. to 15s. (or Rs. 9
per ton. The price of liquid fuel in Madras in normal times is as mu utf:.

ton and now it is at Rs. 70 per ton with every chance of going up. ‘
: liquidtneloflh.ﬁpertonasagainstlﬂm7pertonooe1(mnogmﬂ‘ ,
} = at once the impossibility of oil ever being economically substituted for coal.
S ; g 1 * il fields in Burma it is possible to get a ton of liquid fugl at a price not
g ket , gt double the priee of a ton of cbal in Bengal Coal Mines at outh, 1t might be d
; to choose lgurma to Bengal Coal Mines, otherwise even ight in
3 : E Burma oil fields should not be preferred to a Xlwe in Bengal Coal Mines
; : { factory. Thus it is evident that it is futile and a waste to attempt to substi
A L : A The abo ph deals with 1 of
: 4, C. Furnace—The above paragraph deals with general question
fuel. But the economy of fuel ox?a:therwise depends on the eox?structwn of
Yet 16 type of the furnace depends on tlie nature of the article ma

: P ey
, F U : 4 _ For the manufacture of cheap bottles and cheap ptesaed‘ﬂre a con
\f\ Ca : Me besté: Only one colour of material can be vprodnce&"’
- \ \ ‘ b A E ~ For the manufaeturé of cheap glass blocks for bangle-making an open pot fu
_ ‘ = ‘may be used eaclr pot being used for one colour. e
: ‘ For the manufacture of pure high class glass blocks for bangle-making,
‘ - pots are necessary to keep off impurities as much as possible. ) it
& Fr:r‘d the manufacture of good and pure white chimney-ware also closed pots are
There is yet another‘classification of furnaces (R Direct fired and (2) Gas fis
" Tank, open pot or closed pot furnaces may be either direct fired or gas fired.
~ fired closed pot furnaces are very largely a in Europe even at the present da
the manufacture of very high class glass, for the manufacture of articles for which
» mand is little though the price obtained is very high. Direct fired furnaces natura
_ ; more coal and the maximum temperature attained is 1,350° to 1,400° while in
a ' % furnaces with properly designed regenerators a temperature of 1,500° is ¢
i 1 ' . 2 comparatively less consumption of coal. il
' description of a direct fired closed pot fu

{ jg , i e , . : Appendix _BA Mere truction of regenerators
)‘ ; 5 i .:\”,. : . r = 3 B = pRITed, U nless thﬂyi are pl'o ly dmﬂm
31 , : ; ' 1 country such furnaces will prove more wast
% " : ; already shown that in Jubbalpore the consuniption
3 : 1 N regenerators, is as much as 5} tons per ton of glass . the latest
; - R , { ; E up to date Siemens Gas Furnaces the consumption is not more than 1 ton of ec
& S : ! ' - melting and annealing 1 ton of glass. it
5 : 35. Thus the cheapness of fuel, the fuel consumption and the proper
4 furnace to attain a minimum consumption of the fuel are the real secrets of t
i ! . of the @lass industry. The atmospheric temy e, the direction and th
: o~ ' ' of the wind also T am told affect the consumption. : £ 1o
' g ' i at a furnace for 20 years that can construct a fu
' - has spent his life on the studw of i}:: furnaces.
by him 1
g

b

~ Engineer but a furnace T may
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%
:
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‘asks the Director of Industries

37. I should not point-wln'chm?_f

- interest for us I . m ss-making.
(1) The met xture is to be fed not at the exhaust end but at the firing
end where the temperature is the highest. The work holés must be as away froi

the firing end as possible. This point 15 particularly noted for the reason it the
experts in Northern India failed to point out this

ve defect which- to
these experts may be experts in a particular brarch &m industry- anmt ey
come under the a%mprehensive term * Glass Expert.” £
ers used in an oil fired continuous tank furnace with the ¢
0 U tons (equal to that which we hope to have) deal with

lons of oil per hour. : :

."For the construction of a furnace unburnt fire clay blocks are to be
to bumnt fire bricks. Those blocks are to be rubbled against each other and set
after 'dipging them in a very thin paste of raw fire clay and large quantity
The first heating of the furnace must be done very gradually. Five to six weeks is

for such preheating. furnaces are never allowed to cool down
furnace breaks down and ess for further work. It appears that in
work is carried on for only five days in a week while in Germany work is carried ve
on Sundays and for this reason it js stated that England can never compete with German
in % sstrad\utbecostpriceinEnglandisbonﬁ east 10 to 12 per cent m
thau” that in G - Regularity of tem furnace must be
rregularity is indicated by rdy "’ Glass. Every glass bottle
1 serve as an example for such ** Cordiness,” s
39. Before closing the furnace uestion, a mention should be made about
about the manufacture of which I ve dealt with already in my account of
factory. Mr. Elland told me that there is a special type “ pot ** manufactured

Crucible Company in Enﬁmd which appears to be superior to the J nese
the English pot.can be rolled over and used when one cﬁ:‘breah. l{:p. '
me @ rough sketch for a furnace using such

Madras Glass Factory is made

that sketch as it may be useful when goh e
¥

8 of Soda and 28 hﬁr&dlm ulphate, 1 arsenic and § 1
ual quantity of cullet. We ixture

1ls 3«5-.:. ulphate, 1 &;n e mmmde 3&“ “ﬂ;&“
“Shells, 3 ate, ic and
Mr. Elland tells é tgaf?’hp was using the o&m ﬁwsptoﬁb

ing recipe for
it well worth experimenting as already noted: 2 o
100 Sand.
25 Sodium Sulphate (Salt cake).
40 Calcium Carbonate, ,
Sodium Carbonate.
Charcoal.
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}o?ecially Gmau“and&ustﬁnns) are heavy beer drinkers and do not care
ndian a;:rrentioes the little they ow. I consider the present m
special industries or branches of industrigs unsound. A. really good mu
an attractive nominal salary must be , but he should be actually paid
sistence allowance till the factory begins®o pay when he must be given a s
in the net profits after allowing a minimum percentage of in and d
difference between his nominal salary and the allowance actually he rece
paid in shares of the company. The amount of his share in ‘the t
extent, also depend on the number of apprenti ined. The Indians
training in Ja; America or England mnnotbe:x?cwdtolieirua' ‘
them know little of everything but not even one branch perfectly. Nome of
have cared (excepting Mr. Deb of Calcutta Pottery Works) to go again to
‘countries to study and solve the particular difficnlties they had in making a fac
which they were engaged, a success. These experts along with other experts
nationalities left a factory which failed to start a f elsewhere which
4. F. Labour Question.—Next to the furnace problem, the labour qu
most serious one. It is difficult to induce a new apprentice to work at a ]
white hot. It is difficult to keep him on long enough to learn which se
loug as two to three years as in case of mou '
to the place. The Glass operative of all countries
and move from place to place. They have the tendency :
e the r by saying that the metal is either ** Boggy *’ or
d "’ Or ** cordy " or some such thing. A man who kn
and it is very difficult to make him teach another. At present in ¢
Japanese blowers who are moving from factory to factory. There are some
Muohammadan blowers working in Harrison street, Calcutta, who make ink |
globes, etc., from broken glass auctioned by the several Railway Companies. Ea
his own small furnace and is very much satisfied with his own lot making Rs.
- These do not care to go out and work in a factory.
43. On industry in India, like other industries much money ha

to train the labour with no expectations of returns. Taking the case of bl ing «
by mouth, I am told, at least two years of training is required for a man to
industry does not it of intermittent work. It has to be carried out very
year and every fae isbonndmloseonetothreehkhsinshmAm ~depending
on the scale ;:Jhieh_me factory is started. l_ﬁ;pniﬂ or low paid apprentices do not

on for two inﬁnodays‘ghigh price of foodstuffs, especially
belong to a poer class that‘;i:&pe on their wages for their daily food.
the apprentices are to be drafted fromi middle class of men with suffici
realize that the Indian™gdustrial regeneration depends on their
these should be paid a stipend of Rs. 20 per month and bound o
work for a period of not {);a than four years during the first tw
he learns to blowi d during the next two years he will be ea
manufacture. The difference between educated apprentices
has already been shown while describing the Tnlag\a £
ing low paid apprentices with pay ranging from Rs. ' t
what happened 1 our own factory. * Such men flock
when there is no actual work done and once the actu

mber of birds on a tree on hearing a pistol shot.

n ‘

@ number of birds on 4 .
s A

fairly large as the term of apprenticeship will be only 4' ¥
be oie for blow\s-i‘re it is fgt adviubll:tu have more tha
begin with. kanyt‘we the"iact:? should be
enﬁ:god as ‘number of trained me ,
authorities must not be ambitious and pes
number of apprentices are trai .

45. There is room for a 1
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countries to speciali ilx:epa i hrbnn) %I‘ ample, it

“India especially with reference to industry if half a dozen
» : J : 3 ~ sent out to make special study of Siemen’s furnaces, oil furnaces an
/ ” F . : B RS 1 do not assert that on return they will experts in that branch. On their retarn

x : i 2 ‘ tunities should be given to them by the State to construct the furnaces they have

‘ b -. of different sizes and actually experiment in India so as to find out the alterations
to suit the local conditions. TE: Chemists, on their return, should be

the different samples of the raw material available in India and then they sk
sent to a place like the Tata’s Research Institute at Bangalore with a view.to
_the actual recipes that suit the local raw material for the manufacture of a pai

g : U ,‘ variety or colour of glass. \n
. E A 47. Thaﬁnestiog of labour, superior and inferi*u one be;,}nd private
- v I i the only way mm which it can be effectively dealt with™s to treat it as an j ]
7S Another point which must not be lost sight of is that the labour enifloyed should
igne caste or creed. Otherwise there will be strikes very often. The advane

LeT]
.
3

: be
4 = i - _of Wechnical itutions such as the Chengalvaraya Naydfar's Instifution,
# ¥4 . ; £ . Wggineers from"the local Engineering College and chemists the Arts Colle

! S = 3 < be selected and trained for the different branches of industry. :
48. After the outbreak of the war, the Institute %f Chemistry of Great Britain
Ireland has appointed a special committee for the purpose of research in ‘glass to he
manufactute of ware which have hitherto been mainly obtained from abroad. In
%@nt to England and made to conduct experiments ufdat the

e

Chemi
T * 3 of the a ttee on Indian raw materials. st
/ : ' ; 49. Answers to a major number in the list of questions prepared by me
o g ke s

N ; L _ - | _&mm—. unanswered as T could not obtain any information
em

50. Now I shall attempt to give my views on the chances of Bottle Industry in Madr
The first thing to = be realized is that the attempt to manufacture Wed:
bottles is not new to the world, that there are-factories with years of ience b
o % them e in the manufacture of these and that the factory in Madras can
” s competition with them only if the actual cost of production is just the same
: ‘ e : factories already e in that manufacture. Tt is the cost of production that de
i3 the success of any“gdustrial concern. The ruling market price either before the
7 ; - * after the war has nd*bearing upon the true success. The established mant '
4 E B - stiffie any competition by lowering the prices to the rock bottom prie
: - - -actual cost of production. In such competition, it is true that Madras has
from England to India as margin as far as Madras market is concerned, and
. “and tta markets i&u no margin as freight (Railway or Sea) has to b
Pt Madras to Bombay and Caleutta. So it must be considered whether the d
s ’ - market is enough to produce bottles at the price above indicuted. It |
larger the production the less will be the cost of production but the
cost of production in Wpttle-making industry depends upon many ofher
of which is the fuel question, another being the question of trained labour.
- of trained labour (superior and inferior) need not be considered as for ;
an initial loss which is not inconsiderable cannot be helped till the
But the question of fuel leaves no argument. Liquid fuel can never
tuted for coal in Madras cbnsidering their local market '
in that direction may be closed as hopeless. Even i
itge tory in Mad ing coal as fu
-making factories at hi ing coal, for
ton as against Rs. 4 to Rs. 8 at ho

, ' ot guploed

S
’ - nd ' the facto

found only in the cen
: E 52. Moreover I

& b of cheap bottles and
3 ‘ furnaces. T

A .8 ’ 3 situated somewhere near
k) e ' . . » B3, Tt is idle to

s
11 &
ngng ¥

e




. ‘ 55. Previous to the , unlettered 8§ oz.w’water bottles are delivered a:
‘ : S ' at 20s per gross in crates c.i.f.c.i. and an ad duty of 5 cent. The
/ ‘ : g from Eniland used to be 24s. per tomuby space or for 10 gross of 8
, \ / : gross. The cost of a crate for a ﬁross is 1s., commyjssion and interest and duty all
, 7 — & per cent equivalent to 2s. So the actual pri %ss of 8 oz. bottles is 20s.——51s
; ; » 4 = Rs. 11-6-0 per gross f.0.b. England. TK& price of the merchant and th
‘ } - . ; F price cannot be more than Rs. 10 which includes interest, depreciation, etc.- I am told: the
{ SR N i ‘ aotual cost of production excluding interest, depreciation and profits is abeut Rs. 6/8
= ~ ‘ . gross of 8 oa. soda-bottles, and that the cost of fuel, cost of raw material, labo
< : supervision are generally in the proportion of 1, 4, 4 and 4 in casé of bottles like ,‘
Y i water bottles. I cannot vouch for these figures but considering the large outturn_of Phese
. 8 | £ : : ‘ factories the figures are believable. For successfully nnin:nﬁdnpwater \ottle Qpdustry
R in Madras in competition with foreign s it sh«;& be possife to pq e in WMadr
e

} X _ . R A 8 oz. bottles at Rs. 6-8-0 plus Rs. 1-6-Offthe middleman’s profit at h lus Rs. 1
% L o the f{o_isg(l)xt, i.e., at Rs. 9-12-0 exclud the cost of a crate and th :
1

-+ 02,

A% L . § i s. The ave ‘quantity of coal cosumed at home for 1 gra
. 1 : bottles is l/lﬁ_f a ton and WM oz“.“b”ﬁtﬂes’is'?lfi of a ton. So ‘
* \ p ~ best of conditions in a factory) at M the cost of tK uction must exceed that
; » / ’ I |3 home by difference in the cost of fuel, assuming other things equal. Hence there
; . : : chance of a bottle hc%? at Madras to stand-"thé"co%etitmn and succeed.
/ 56. Let us now consider the question of outturn. Mr. F. 0. Qertel writes that
\ o bottle factories on the Continent Owen’s Bottle Machines are used. The
: : ; ' machinel, after deducting the breakages during the various stages of man
! ; 8 21 to 24,000 bottles per day of 24 hou uivalent to 145 to 165 dress.
§i S % & kT | each of these machines are attended by only¥4o unskilled labourers. When cos
Ii ; : & : _ : : tion depends on ‘the outturn, is it wise to expect a bottle factory at Madras w
, ] - theoretically maximum oufPut of not more than 35 to 40 per day with the exis
! ' 2. . ; machines that require two skilled attendants each ? i N L
; ‘ 57. 8o to my mind the following is the only conclusion that can be dmwﬁ-
: 3 S & L (1) Madras is not suited for manufacture of cheap glass-ware where cos
i ‘ / is the most expensive of the items in India (2) liquid fuel can never be economica
¢ tuted for coal, (3) a bottle factory at Madras is bound to fail (4) the demand in India fo
i : soda-bottles is not large enough to have a factory for soda-bottles alone, (5)
\ : ' : . . factory for bottles of all kinds (including soda bottles) can be successfull‘r

«in the middle of coal fields, Sg) that such a locality can be found only in

oal Mines and (7) for such a factory a first-class furnace expert and chemist
to ensure success. ) S

58. Having come to the above conclusion T shall attempt to indicate what bra

ass industry can be attempted in Madras with any chance of ultimate success
59. A glance at the imports into India will show that the foﬂowirﬁ glass.wa

J %~ ; B . extent shown opposite each has been imported in 1913-14 and that such impo
’ . g - steadily increasing eve{{ year during the last 20 years: — ! :
: : \ 1914.

Bangles e
and false pearls ...
Sheet and plate glass ...

% and phisl.s“other.&isn ooda bottlu
 Table- , it £ i

, AR ] : Bodabotlles. ... . o
; ; - Miscellaneous
%




4t g i white glass, as any glass with slight tint of any colour is not
: ' ©is thin as in chimneys. Lamp-ware is

l i i o wuﬁ."(ﬁekm&ﬂohup-w&twmm mImh

: of
: Europe. The article is very fragile and hence the
Y : : derable. Also the apme:zc?nd by the articl p - an,
‘ pre : - . ® iweight is high. These considerations give India an advantagv and ﬂﬁss,
po tuay be attempted but it must be remembered thaf a beginning should not be made
‘ Lurge a scale tall a good nu blowers are trained.
- e ~ 61. Then banales and beads whicht cover more than 60 per cent of tif® total

. ? : ; ‘ ave imported mostly from Germany and Ausfria. The demand for them is large

‘ g\ / %t ‘ e ;:: th:':‘nd gosm n;vc:; dzcrease as every femfle in India w angles,

. ; ‘ ' i in Spite of the heavy im rts very la uantities

: QS / / / ~ ; mhctnrdmlndman&ﬁl:ty L ry rﬁn?glasaa‘re “ma

. \ x x , ) ; - : » sure indication that a large scope for t mnnufactura of bangles and e

' | i ¢+ 62 An attempt wps made in India by the Government of India’ as ea.rl.

' \ A ¥ | : ‘Wilson, then §:s1stant Engin as put on special duty.
3 A \ i ¥ P fwmu at Vemce and brought out with™him a set of tools emp oyed
: ” - 1 . manufacture of beads. He conducted experiments at Bhagalpur bufy it appears
_ ; some reason found it impossible to deve elop sufficient heat in the furnace.
| ‘glass was full of air bubbles and would not be cut homogeneously and the ¢
) : : ad to b:fxven up. An attempt may be made to manufacture them after

; : : experts to manufacture them or getting ong.or two Indxane trained i
* \ : v manufacture.

X % & 3 : ~ of different attractive and rich colours. I consider the atte t at Firozabad, to
: : ' E : : glm blocks for bangles, almost a failure as the glass is full of air ubbles mﬂ; '
: . most primitive. This failure is due to want of €hemical and Enginee ;
it be axmed to defend India against Apstrian importation of bangles,
‘have a whol med hemist and an Kngineer to take up the question

’ ' . » 63. As regardsfngles, Austria is making' eadwav because she can prodm

)

i 3 ¢~ ‘experiments , is attained. Meanwhile the bangle-makers of the
i ; dency must be 1ven an portumti to study how the Austrian ER)
i ' at Firozabad. I am not afraid of the cou:lpehhon from Japan as
i ‘ fragile though much in demand at lp ,ﬁt ue to the absence of Austrian
'» = : Mere manufacture of pure colo glass blocks is not onough ;

: such that would melt in the furnaces of the bangle-makers. A
conducted with a view to improve the furnace of bangle-makars 0 as
w;mutum than at present.

64. Summing up the above, my snggeatms are— .
(1; To close the present experii bottle
(2) To request the Government of India
- Coal Mines in Bengal on several types of furn
~ able in India with a view to start an up-to-date Rottle-maki
mﬁ: machines and at the same time to study*how far the
‘ \oes cfn be economically used for the manufacture of chaa
bottles. -
" (3) To attempt in Madras the manufacture of cheap
- eonfining such manufacture to one or two varieties of ehmyp
ehnnnem aTnd mu(;ncxpal chimneys. full tzmed
: o conduct experiments, en a full- "eham
wﬁcﬁnm glass of different rich colours. gagmg
: : (5) To conduct expenments with a view to imy
W . - bangle-makers. :
, e L (6) To induce local bangle-maken to uso betts
; bettei; varieties of bangles dtlmn th3 fo?i{“ presen
or purposes mentioned from mggut a
5 pots of 400 lb. each. Two of the pots may be

G
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ooloured glass blocks. For the manufacture of chimneys one who lm anﬁewn@'
in blowing will have to be employed. A batch of blowers consists of one head
seven assistants. For the present six or seven apprentices may be entertained
and in course of time these have to be trained as blowers by the head blower.
experiments in coloured glass a chemist has to be employed. If desired, side
the above, an attempt may be made to manufacture Japanese ilky bapglu
trained in such manufacture available at present. Simultaneously a
furnace has to be built (1) to see if the coloured glass manufactured melts
and if not S?) to see if any" Krovementa have to be or can be made in these
As we haye a chimney and also buildings [ expect the cost of the above
not to exceed Rs. 2,000 including an oven for the preheating of pots. Befo
the supply of pdts will have to be ensured for the next six months, ie., 30 to 35‘
be helg in stock.
The intermittent anneahng ovens en&mg in our fac}ory may be utilized for a
Another Rs. 1,000 may be required for carborandum cutters and grinding

.c]umney moulds.

The establishment required will be—
1 Chemist.
1 Engineer.
1 mowmg?n.
1 Blower with seven apprentices.
1 ChiefWgngle-maker and four apprentices.
2 Furnace attendants.
2 Assistants to above.
1 Engine er.
1 Gl N T ‘
15 to 20 daily coolies for mixing, grm cuttmg i
The successl of this fnmlertalnnngd h b: ;en.l evmced by
prentices employed. TIf they work wel , it might memry in course
tl]:e apprentices are trained in blowing, tq have two ate furnaces one
makm and the other for'manufacture of high grade glass blocks.

in Madras Presidency can easily maintain at least 2 chmneymahng"
glass bleck-making factories. ' :
65. From what I gathered from the factm‘ies visited T expeet,ﬂu?
as suggested above the daily consumption of coal will not exceed 1}
sible to melt about 10 cwts. of glass every day and with a first class
,mble thsgeoqtofthoghubloegsmmandeﬁ'mupbm
iture. :




Note on Glass Making by lsh W A Bcardadl, Madfag

I am Man Director of W. A. Bem[&()o Limited, a com
in 1914 to acagll:f and carry on the business of W. A. Beardsell m
Merchants, Madras. I have no technical knowledge of glass-making.

Prior to 1909 My, Scholl, then German Consul at Madras, and Mr.
mcrchant of M entertained the idea of glass maki and condud
ite result of which ncouraged them to promote the Madras Glass Works Lis
which company was incorporated in March 1909, the capital rdised (subseribe
privately by frxenda of the promoters) amounting to Rs. 77,&0 v

A German named Meier was made technical adviser, his facto
and an intermittent gas fired tank was erected under hin' person
German glass blowm; e brought out to start work and to train India

Glasg bottles an were made in January 1910, by which time the ;
resources of the company were exhausted and it had been realized by the Directors
there was no prospect of ever arnvmg at a profitable factory outturn if the me
that had been adopted of blowing bottles by' mouth was continued. The work was
laborious and too slow. e

The Directors had also learned that fhe wexght of fuel consumed per ton bf :
made was much greater in case of an intermittent furnace such as they ha d than
continuous furnace. ! o

The quahty of glass manufactured seemed to ustdy the belief '{
more effictent plant a successful industry would be established uml
such representations Rs. 1,00,000 additional capital mmpoﬂs

At this stage my firm consented to tak e duties of n&

. was informed by Mr. Scholl that the additional cayxtal would be

cost of new plant and that Govemment hud sanctioned a free ant of 100&9
firewood. 'l.‘lua was on_the eve of m ving for E
with the ( o s. Whilst in E nd I visited the j
& Wiy He nd discussed as fully as possible glass makm thh § l
to putting the Madras Glass Works on a profit earning basis,
being not only glass manufacturers but also makers and sellers of plant.
Finding the capital available was insufficient to ado opt
mendations which included the erection of a continuous
to import 6 of Forsters compressed air

ttle making™n
annealing l It was arranged with Forsters that two com
r to superin erection and to get the
r to instruct workers.

bottles actually put in the lehr that month was 44,01
bemg due, according to the St. Helens expert, to arch over
partially rebuilt of unsuitable bricks ob ‘

and bits got in the glass the result b

‘annnledmthe ichr‘the oentraebono!‘
ho&ﬁ%itsﬁ .
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“ A monthly outturn of 26,000 battles was reached thh thm mu‘hmeu an& in
arn at this result the company has exhausted all'its capital.
t has ed 1s t t saleable bottles can be manufactured
b Would seem Certain that with further expenditure on a continuous 1
“ outturn would be reached that would show a profit on workin ;
‘“ With the freeent furnace it is possible only to work g hours out of 24 w :
‘“in a continuous furnace ‘the level of molten metal remains Wt and mk may
o be continued by working 2 or 3 shifts the whole 24 hours. »
“ T will not go into further details in this letter, but merely say that thm is
““ no smbxlxt&of shareholders findi the necessary further capital and in order to
‘¢ establish rtant industry I w t you as to whether
“ at this sﬂe step in, take over the facto uild a continuous’
“and hand back as a going concern to the company, when the mduatry hu bon
‘¢ established.” ,
An interview took place‘at which I explained the ion fully. I was i :
that Government could not intervene as such act pgld be oppoeed to ﬂle g
advocatéd by the. Secretary of State. #%. & '
The comfpanyiome time later went into volnntary llqmdahon, as’ addi‘onsl w
was not forthcomz?. P )
Such in brief mm:-y of the Ead.ng:G *" Vorks,
I am of ogmxon that, at the oq %t during the preliminary
too much importance was attached by the promoters to the fact that g
be actually made in Madras and largely from local materials whilst too httle wnmhn-
tion was directed to local economic conditions such as:—
Cost at Factory of raw materials and fuel,
b Efficiency of labour.
Market; for factory ottturn. :
rted bottles incur freight from Enrope to India and are subject to im:
but snc items are not in themselves sufficient to off set adverse conditions i
connected wuth the introduction of a new industry.
I will fer to matters connected with the history of “the Glass Works-y
would seem to be relevant and to come » within the scope of Gommmswﬂ‘s g it
é mistake was un?mbtedly made in not at the of_ installing a
furnaee Whilst with a full tank our workérs could readily take out Pgl

~the end of a carrying pipe held almost Bmsontnlll extraction became

Mcult as the day went on owing to the“level of metal getti
the sloping of the pipe at such an angle that an undue I
tothe at of the furnace and the workers hands were burned.

T was' mformedhl;y tht; w«:frkma; :}:it out by l[em:a Forster &
m the effect o fierce gases in a
l!aypene‘g hadtheel’:vil of m mthehnkremamedeoutn:iw'
and falling into the molten mixturé e.mei reakage:
e unequal contraction oiglu‘g and brick. £
This trouble was made greater in that fire bricks ob

£ :'Moecauonbeemusedmrepamtothefummh

* 3. Experience showed that blowi botﬁu mouth is
y less efficient under Indian 51 by than blowing by
e ’l'hecawalmsedwumsﬂcmnt‘tout a contin
‘work long oho h to prove what could be Mm a factory
best adepred {o labour. ; e
I am on that Gonmmemt*’
settled the uostxgz:lof the cost of man 1 2
conditions %ut I am more dou
established. Certainl

- ﬁnuﬁ-’notbomphcdﬂm
£ ﬁuoluiml‘nwﬁu;%b
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“The department chose the latter. e
Messrs. Beardsell Short and Company chose the former ; and if the
o has started where they had left off as it once had the opportunity of
factory might have been working at a very considerable profit in th
as an experiment however it would merely have proved, though in a m ho
time, the same result as Mr. Innes claims to have proved how, Tlg;
Madras gliss maunufacture in mormal conditions will not pay. The departms
worked well in very unfavourable circumstances at this experimert and ‘has
most useful expericnee, the chief of which is that problems of ‘this sort

attacked successfully, no matter how enthusiastic and industrious the staff,
expert guidance. S :
3. Mr. Innes’ argument us to fuel seems to be conclusive and fun
the whole problem. The alternatives now before the Government are —
(a) ge an expert chemist (Mr. Flland is apparently not
advise on the re, as clesrli one cannot continue to use cyllet only and
advantage Madras has is in the proximity of suitable sandflime ; and at the
time to reconstruct the furnace at great cost under the gui of an expert en,
(Mr. Deb has been mentioned in connection with ovens) and e
(b) to close down and quit the experiment. All the facts of the case
the latter as the best course. : 7
Questions will doubtless be asked but Mr. Innes points out that the
down may be attributed to the rise in the cost of fuel. o
4. It has been suggested that the indigenous glass industry, viz., the ms
facture of bangles might be encouraged ; it is understood that Mr. Innes is ha:
8 survey of this industry made and will report later. e
5. Mr. Narayanamurti has hﬂﬁmﬁﬁed his deputation and in spite of me
a closed door in certain quarters has been able to compile a very d

interesting {report, though much of it is necessarily unintelligible

‘We may with Mr. Narayanamurti that Bengal is the most sui
this industry and the Government of India the most suitable authority
finance) experiments. = s
6. In the interests of economy Mr. Innes has actually closed down

y a8 he found that the expense of continuing the experiment was
for neither by the experience gained nor by the output of bottles.
5 For orders. e

E. A,

£ I recollect aright, Sir Frederi 'emsm&;?,m
experiment. and, Sir Franci ing, in
me, while criticising adversely glass bottle 188
ing cheap coarse window glass which w :
ting light to huts and houses which have at presen
from the door-way ; and other very cheap
y at all or would pay sufficiently to mod
further examination.
In the meantime, the temporary closin
may be ed. And as at present
Innes’ conclusions as to the future.
* But as this is the second experiment which
examine the position carefully 50 as to make th

2l
s




" For this urpoae the matter should, Ithxnk,be la:dbeim’ea lmﬂl»
under the chmrmanshxp of Mr. Innes, upon which the following may bonm
gerve :—
. 2. Mr. Beardsell
3. Sir Frederick Nicholson.
4. Sir Francis Spring.
5. Sir Clement Simpson.
6. Mr. Couchman. .
7. Mr. Suryanarayanamurti Nayudu Gommd:). W
The papers should first be circulated to them, and the first meeting
( committee might conveniently be held during the week of the i
meeting beginning about 13th March. It might be suggested to Sir Fred
Nicholson g:t, if such attendance at this first meeting would be inconvenient, hi
observations by letter upon these present papers would be valued.
‘ By P[NTLAND]. —19-2-17.
. - g B It is presnmed that before appointing the committee the non-official members
\ l - should be consulted as to their willingness to serve on it. A idnft deml-oﬁm.lv 8
A ,‘ E submitted for approval. :
2. The following seem to be the relevant papers on the subjeot :— =
. (1 Roﬁeont{mglass rmm
i i o e ptember gatoq Zsth July 1916, by thenan%s
~ Mr. Couchman.
Pages 1 to 8of G.O. 1148, 2nd November (2) Letter from the Hon'ble
1916, Couehman No. E. 8, g.ted the

P 27, to 29 of Government Order ibid. 3) ,k 2
iR g -datedthe zazhﬁommu by
C. A. Innes. :
(4) Letter from Mr. 0 A. Tnnes, No. 52, dated the 18th January 1&1’( '
enclosures (report of M.R.Ry. J. Narayanamurti, 'and note by Mr. W. A,

T N S —

It is for orders whether these
1o s may be printed and forwarded to

EAH 28317, membag 0‘1):1 the eommﬁaedmm_, '
demi-o or w '
Amﬁn-z&z-u | sent after they have :
willingness to serve on th
1If the latter course should be adopted, the last sentence of p
'maybe omitted except in the copy addressed to Sir F. icholson.
papers may, however, be sent to Sn' Fredenok thohon in ﬁba_
; : 4 -, the demi-official. G i
ik o . 8. Aftenssue of the demi-
8.K. —23-2-17.
N K.—23-2-17.

I think it better that Mr. Innen Mld see.
remarks if he wish : ek
¥ tairly close touch’
£ - ~ the consent of the pmposed members .
1 o very mnch obhged if he would dom,

"4




bigs

>

S i

3. The papers may be printed up urgently. In printing, I should like the sentenc
bracketed in paragraph 15 of my repert omitted. Some members of the littee
hgld strong views on the question whether full details even of a failure should be

published, and the sentence referred to was not intended for publieation. =
C. A. Innes—26-2-1T.

Hoxzs (Epvcarion) DEPARTMENT.

Submitted for orders whether the papers referred to in paragtaph 2 of office-

note on page 3 supra may be tgum;ed at once with the omission of the portion

indicated by Mr. Innes. After the papers are printed a draft order will be submitted

embodying the suggestions made by Mr. Innes in paragraph 2 of his note above.

8. K. —27-2-17. : =

N.K.—27-2-11. ;

Yes. s

E. A. Harvey—27-2-17.

1 : 5 &

)
Demi-official—from O. A. Ixxes, Bsq.,, 1.OB., Director of Industries.
To—E. A. Harvey, Fsq, LCS., Acting Secretary to Government, ‘Home
; (Education) - t. z
Dated—the 1st March 1917.
No—@G. Caur. 52. Sl
In continuation of my un-official note of the 26th Fe , 1 write to say that Sir Clement
Simpson suggests that a chemist should be added to the glass committee. I mentioned this to
His Excellency this morning and under his instructions have written to Dr. Simonson ask
him to serve. - : o

(2) 3 '
Demi-official—frnm O. A. Ixxgs, Bsq., 1.OS., Director of Industries.
To—E. A. Harvey, Bsq., 108, Acting Secretary to Government,
ucation) Department. - e
Dated—the 3rd March 1917.
No.—G.Cur. 52. , ;
In continuation of my demi-official G. Onzﬁ, t%:t:g’ 1st ﬂl{amh._ I::; gx i
s oot ; all the gentlemen except Si
*8ir Froderick Nisholson lso IMV’M had N e hie sugliet sheete I
9. Orders migh I thinks g m““m
k era might now issue, inks constituti ' '
3. Will ymistribnbe the printed pom 1
the date and time of meeting without awaiting formal ot&mn .
OMRB
The papers mentioned in paragraph 2 of office-note on pa
been printed and a proof copy obtained from the Press is su

which will be communicated to the members.
2. A draft order appointing the committee is subn
8.K.—5-3-17. e
N.K.—6-3-17.
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No.—@. Cur. 52.
The collection of papers sent with

i Please have the passage deldedmd the P‘W‘”
as soon as possible. a8
[G.0. No. 322, Home (nam.m),m

L RIS, W

b S A
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