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TIntroductory Note.

These notes do not profess fo be authoritative, nor do they represent the

nnsnimous views of the Commission. They bave leen written

y various

Mawbers, and indicate briefly some ofthe most interesting features of the places
yisited and their bearing on the general industrial question.
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Name of Place Visited or Inspected

Puge,
Agaram Btean Joggery-Dolling Plant . N . s s . A0—ie
Alwmininm Company, Limited, The Indias, Lhdm . _ ] . . S8—af

Art, School of, Bombny . - - ’ . . i - A . #5—0
T Thﬂ Mlﬂ ﬁuhml ﬂf, LIMI.‘B - " - " " " v ﬂ:;‘—ﬁB

Aprts und Crafts, School of, Lucknow . - . ; - » . P ¢
Baszl Mission Weaving Eetablishment, Calieut . A . 89
Bawdwin Mine . . v . . "  Ta—79
Bangal Distilleries, ant.al, Em:mngnr . . . 8 ‘ . di—=3l
s Iron smd Steel Compuny, Limited, Ilanhr . . . ‘ . 2438
.  Nationsl Tannery, Calentta . - ; ; ' ; . |
w  Presorving Compeny; Muzaffarpur . ’ s - . » 10—=17
Bihar Bchool of Engineering, Binkipma P . A : ' . o 1415
Bisgpuit Factory, Delhi . > . > ’ v 1
Bombay-Burma Trading Company Timhur YMI!B ngoun - [ . . =72
yw  Melion] Btores Depit . . . . . . . . b
Brushware, Limitel, Cawnpore . . . . . . ; , ] g9
Buclinglam Milla, Madras - [ g - - o . a . 34 3%
Burms Oil Company’s Warks, Syriam | F ‘ . . ‘ . - 7473
w g Mol s . . . . . : - . B2—84
Burm & Co.'s Tron Works, Hﬂwmh . v A . ; . . a ol
o o w Pottery Warks, Jubbulpore ., . . L . . 2524
Caleatin Pottery Works . - . . . . . . . o 18—10
w  Technicel Evening Sobool 5 . . . A . Bi—88
nﬂrﬂ.‘lllﬂ mtﬂ; H&dm " . v » . " " . =35
Carpentry Sehool, Government, 'Bhrﬂ']l_r P . . : A - - o—o
Cawnpore Sugar Worls, Tamited - . - e Ch i . S |
w  Waoollen Mills . : 0 - . - p . . .
Cemimt Works, Katni : all %58 e b e PSR | 5,
Chambers & Co," Teunery, Pallavaram , - : - - . . 35—48
Chumical Company, Factary of the Dixon, Delira Duﬂ . . . . . 3
Cooounut Oil Mill, Calicut . . . . . . - ] . 35350
Commerea, Sydenham College of, Bombay . . ; . . . . bi—54
Cooper Allan & Co,, Limited, Cawnpore " . » . . , 9

Cotton amd Produse Company, The Jamal, Aﬂlnmj‘ﬂ - - . - . B4—§5
o Mills, Backingham, Madras . - . . a . . . B4—i5

o 4 Carnastic, Madras . . . . . - . - v B4—85
w  Elgin, Cawnpors . : . - v - . =
ﬂ'u'tlsrj Factory, Muzaffarpur : p " ' . 10
Delli Bisenit Factory - . . . . ' ‘ . ' . 1y
o Industries - . - . afd A p « " 13
Distilleries, Limited, the Berngll K-mulglr . . . . . - . S0—81
Dizon Chemioal Company, Faotory of the, Delirs Dun . i - - |
Dockynrd, Royal Indian Msrine, Bombay . . . : ; - . Bl_88
East Indian Railway Locomotive Workehops, Jamalpur : - . . 8—81
Blgin Mills, Cawnpore . . O
Homneering snd Technionl High Ea hml, Eumnmnnt thﬂ-u] uE Inmn . . B5B—87
- Sohool, Mechanioa], Luckoow . ' . a a N . B
3 The Bihar School of, Bankipore . . g : . 14=13
. Wotks, Limited, Kumsrdhubi - =« » .« o %
. Fire Clay and Silica Werks, Limited, Kumardhobi o nalay | ' RoLigs

Fimh{l ml.ﬂ! WDrk'i: i I 3 . * ' " " ® - 11—"1;



Fish-Canning Station, Government, Revpore . ., , | !
Flour Mills, John's, Agra, ; . . . . : . .
Furoiture Warkshops, Bamilly . . ’ : . ‘ .
Glass Wurh, Firozabad i # . " . - . - -
Gold Fiells, Kolys . . . ‘

Guoptn & Co,, Messrs. P. N, Pen and Peneil Fastory, Calentis | . -
Grent lodian Pouinenls Railwsy Carringe and Wagon Workshops, Matanga
‘Gun Carriags Factory, Jubbulpore - . . . ’
Handicrafts, Schoo! of, Nagpnr | . . . -
Harness and Saddlery Factory, Governmeant, Cawnpore .
Tlenke’s Tila Works, Feroke . .
Hydro-Eleetrioc Works, Amritesr = " . ¥ -
- . » af the New Egerton Woollen Mills, Dhariwsl 3
o o + TheTats, Lonsvls y a P . »
dodinn Aluminium Company, Limited, Madras . . ‘ -
Iron and Steel Company, Limited—
Bengal, Barskar | ’ . . . .

L] &
L] -
L L]
-

L . -

- - - -
-

. A 1
Tata, Sukebi | : - . . . . .
o Works—
Messrs, Burn & Co., Howrah A ’ ' . . '
n  Jessop &Cb, Howrsh . . . . a s
Lrvawalddy Mateh Compasy, Mandalay . . . .
Juggory-Boiling Plant, Steam, Agaram , LI S T v
w  Factory, Binganallus . ' F - » L
Juil, Tahors Centrsl - . . A . . .
Jallo Rosin aud Turpenting F actary : . . . .
Jainal Cotton and Produce Co, Allanmyo i . I 3
Japaha Sugar Company, Mugzaffarpar . : a > N ‘
Jessop & Col's Iron Works, Howealy . - . - . - '
Johe’s Flonr Mills, Agrs . . . . . . A7 B
Jate Mills, Titaghur . . - . - . v '
E.ﬁ-tﬂi ﬂﬂmﬂﬂi w'ﬂ.l‘h . i . - » . [} " .
Rolar Gold ¥ields . ; . . . . . . '
Kumardlhohi Engineering Works, Limited . - s A . -
- Fire Clay and Silien Works, Limited = . . .
ety Bpwidvin Blag | o, LT R IRERLEE :
Mateh Compuny, Irmwaddy, Mandalyy . s - -
w Factory, Bareilly , . . . r . - .
Mayo Bchivol of Art, Lnhoro . X "’ . = . a
Mochunical Bnginesring Sohoal, Lucknow . . 5 p . -
Medical Stores Depdt, Bonilay . . . . ‘ . -
New Egerbon Woollen Mills, Hydro-Eledtsls Works ab the, Dhariwal
n Mualubar Timber Yared, Calleny ,  , | CE—
North-Western. Railwsy Workshops, Laharg ’ . q
Oil Campany’s Works, Burma, Byrism . . . A b - -
s Uotton and Produee Qo The Jumal, Allnnmyo | 1 - ;
w Fadtory, Bandilwood, Bangulore | . - . . A
v Fields, The Burma . , . . . - >
o Mill, Cosoanut, Caliout ¥ = . . - .
Ordsanoe Factories, Cosslpure and Ishupur S - :
Daper Mills, Titaghur . . . - . L ' - .
L v  Upper Todin, Lncknow . . - . - .
Tenand Venoil Factory of Mesry ¥, N, Gooptn & Co,, Calonits -
Potiery Works, Calontta i . ! . : .
- w  Messra. Burm & Qo Jubbalpors JRRE
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Presovying Company. The Bengal, Muzaflarpue

Queen Macy Technien] School for Dissliled Tndian &Mmm,ﬂumb:g

Hsilway Teolinfeal Tostitute, Tabore y

" br

" H’llﬂh"wﬂtﬂﬂl, Lahore
Ema Mill at Pazundaung . .

Workshops, Kol Tudian, memuum. Jamalpur .
Geoat Indisn Peninguls, Carrdage aml Wagon, Mﬂnng&

-

-

Rosin anil Turpmtine Factory of the Puu;nb Fmaat Bewhuuut R E l]ln

Royal Indinn Mariss Dookyurd, Bombay .
Factory, Government Hurness and, Cawnpore

‘Baltpetre Hefinery, Muzaflarpur . i :
Sandslwood Ol Factory, Bangalore . -
Saunlers Weaving Institute, Amarapurs
Behoal, Calentta Techuical Evening, Calsutta

»  Goyernment Carpentry, Barally - -
Wauving, Benares ‘ ~

i (1]

. Meohauical Fngincering, Lucknow . v
o of Art, Bombay . » N . .
1 W - Th! M‘F"- Lahore L. - -

" Aj'tl and Craftsa, Luegknow . .
Eogincering, Goverumant, Tnsein .
a ~ The Bihar, Bankipore .

" Haml:cﬁlh, Nazpur . . - .
.._Btﬂﬂmﬂnf!. Village, Cawnpore . 5 - .
Shwedsung, Hand-loown Weuving st . : ;

-

e

Siliea Works, Kumarihubi v . : ’
Singanallur Jaggesy Fastory . . ‘ ‘
Sosp Factary, Government, Calleut i .
Suallehi Weaving Village . : :

Sugar Compuny, The Japaha, Mmﬁlrp\ﬂ
. Works, Limited, Cawnpore
Swadesli Storws, Bumbay p
Sydenlum Collage of Commerce, Bombay .
puunary, Chumbers and Co's, Pallsvamm .
5+ The Bengal Natiomal, Caloutts - .
Tata Hyidro-Electrio Warks, Lonavls " .
Tata Iron anl Steel Company, Limited, annh.i -

Teohnies) Evening Sehool,

(] . -

Calentta
“Pichniosl High Sahool, Gavernment Enlmul nf E:_gnmnnu

Tustituie, Railway, Labore
The Vistoria Julnlbl', Bnuﬂmt

L2 kL]
tr
Tile Works, Henke's, Feroke . % i
Timber Yard, The New Malabar, ﬂalmt
‘ht;.!;hnr Jute Mills, ‘ . -
o qu Mille .
Upper Tadis Papar Mills; Lucknow v e
Victada Jubiles Teohnionl lustitute, Dombay .

Villigs Settlements, Cawnpors

Waldie and Co,, Méssre, I, und Hanza‘[ Um:ﬂanm, Limits, Konnagar

Weavery, Govornment Central, Luhore

Weaying Eatablishment, The Ha=! Misslon, Cﬂmut
Hand-loom, st Shwedanng -
Tustituts, Goverumamt Ceutral, Snmn;m

|

L=

-

Yards, Bombuy-Burma Trading Compan}r, ngu n

Sohool far Disabled Indian Soldisrs, Queen Mary, Bambay

Ll

-

unil, Tnsein
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[ Confidential.]

INDIAN INDUSTRIAL COMMISSION

Inspection Notes
1916-18

THE DELHT BISOUIT FACTORY,

Fisited 23th October 1916,

This factory was started about 1598 and was under the management of an
expeérienced Sectch hiscuit-maker, Althongh the capital was only Rs, 61,000,
the company did fairly well till the Direclors thonglt that they could dispense
with the services of the expert and depend only :lum their locally trained men.
The result was not altogether a sueccess, as the quality of the biseuits fell off, and
consequently the demand deerensed. This was reflested in & very serious
diminution in fhe profits, Lately, since the war began, the factory has
Uht%gﬂd Inrge contracts for army biscuils and has been making excellent
profits,

The factery is o comparalively small one and consisis of & single nnit of
hiseuit-mali machinery manufactured by the firm of D, Thomson of
Bdinhurgh. ¢ maximum cspacity of the plant is about 4,000 pounds of
biseuits & day. The factory was in a very clean condition, but, in the opinion of
most members of the Commission, thero was too muoeh handling of the material
at the various stages of mannineture. The equipment appears fo be satisfactory ;
but, judging from the aceounts, the exponditure on fuel is excessive, The
ovens are hested by high-pressuro steam, and there is o separate steam plant for
generating power. Thers is alio a small fin-punking plant which is sufficient
for the existing seale of operations.

The army contracts keep the faetory Soing; but previously it was not

ritn more than half-time, and sometimes only one-third time. Tﬁe products
of the factory are not good enough fo supplant the high-olass biscuits imported
into India from Bngland and Australin, whilst they mre not cheap enougli to
command a lirge Indian market.
+ The Direotors take n great pride in the large number of biscunits thev are
ahle fo make ; but from & business point of view the result would probably T
very muel more satisfactory if they eonfined their efforts to produving n much
smnller number of kinds of biscuits, The cost of Euhng the Diseuits in tins
is ponsiderablo, and they might be put on the markal at muck Tower prices if
pucked in paper bags similar fo those adopled by some of the bisouit-makers
at Homd.

The factory is o sound concern and sppears to be capable of considersbls
dm*elop-mmt.

DELHI INDUSTRIES,

Fisited 2504 Oglober 1915,

The Commiseion visited the show-moms of Fakir Chand and Rughnath vy
Dus, opposite the North Gate of the Jumma Masjid, and found behind the com-
paratively modest exterior very extonsive show-rooms, well stocked with the non-
textile art products of Northern Indis, The chief exhibits were the well-knows
Delhi ivary carvings and ministure painkings on ivory,

No opinion neeil be expressed resarding the artistic merits of the work as
thathus frequently heéen dane by art erities. The ivory is imiportad feom Africs,
and nio Indian ivory is used, ns the Infter ix stated to be linble to crack and
warp. Soms workmen were seen engaged ot their eraft, in which they have
attamed a very high degreo of skill. The members were geneeally of opinion
tlst pothing could be dove with this particular branch of industry.



Wit deawicg,

The proprietor said that he did not know the value of his stoek; but it
must have smounted to seversl lakhs of rupees. The ratio of turn-over to
capital invested is probahly very small, and the prices charged in proportion to
the eost of the wm:];: are, therefore, very high.

Tt may here be noted that firms like Messrs. Takir Chand and Rughnath
Das wonld certainly be very strongly opposed to the establishment of any kind
of official deptt in Delhi for the sale of Indian art wares, such as has heen

‘gstahlished in Madras and Mysore.

Dellii is colehrated for its Jewellers, und the processes of zom euntting wers
inspected. These do not differ materially from those employed in Burop
Dinmonds ar¢ neither cut nmor polished i Delhi; but stones for un
jowellery. are ohtained from Benares. Rose diamonds and brilliats sre

variably obtained from London, also amethysts and topaz, the cutting of,
which apparently the Delhi workmen do not understand, and they are progured
from such firms as Moessrs, Liberty and Coke. Emeralds, chiefly uncut stanes,
are obtained from Burope, and rubies from Burma, yellow, white, and blue
sapphires, moonstones, alexandrites, and gpals from Ceylon, but the hest opals
come from Australia. Large pearls are ohtained from the Permian Gull and
seed pearls from Ceylon, whilst turquoises; of which great numbers are used,
are brought from Persia and Tibet: -

The most important indigenons industry in Delhi is fwire dewing snd the
yreparation of gold Iace. No less than 40,000 people are said fo he still
bﬂpendenl. fora livelihood upon one or other of the various branclies into which
it ie sub-divided. Inno one workshop are the whole of the processes earriad out,
and the yarions stages of manufaclure were witnessed in four differont shops,

In the first; o cylindrical rod of silver, pointed at both onds, & imntely
one inch in dinmeter and weighing 100 tolas, is first covered with a very thin
sheot of gold weighing one toln,  This is earefully wrapped round the silver pod,
which is then lieated to redness in a charcoal fire and the thin layer of gold
sweated on to the silver. The rod is then deawn through sfeel dies, gﬂulu.nlg
diminishing in dismeter, till a comparatively fine wire is produced, coated wi
a thin film of gold. The latter stages of wire drawing were seen in a separate
workshop, where the dies used were made of ruhies pierced with a very fine
hale. The art of boring these rubies seems to haye heen lost, as the dies are now
all obtsined through a firm al Sueat wlich imported them from Europe, and
probably from Germany. Before the war they eost about 12 snnsd each; but
the present price is Re, 1-12-0. The life of the die is very short ; some fail
almost immediately, but goed ones will suffice for drawing 100 tolas of wire.
Special machines are made at Lyons for horing holes, and it is ans:lhlﬂ that they
might be introduced into Delhi with advantage. Obviously, however, a com- *
petent workman would have to be brought out to teach the local people how to
use the machines.

n & third workshop, the fine wires wound on reels were mounted six on a
board and drawn over s highly bursished curved steel plate on which they
were lammered into flat ribbons. -

In a fourth workshop, the flat ribbons were wound spirally on to a silk
thread covering the same completely. A distafl is em y Which [z spun
rapidly by the workman with one hand, whilst with the other the fine ribbon is
wound on to fhe eapidly roiating silk. Alternately he spins the distaff and
f$;;ntha ribbon, and then winde up the length of silk covered with the gilded
n -

The processes throughout are primitive in the extreme, and have lon
been superseded in Europe by 'rer;' elabornte and delieate machinery. .!me’f !’ﬁ
the use of machinery in Europe for carrying ont the operations which in India
are done by hand, the principal difference in the method employed is that in
Europe the gilded snrf ace is produced, as a final operation, by electroplating
in a buth, through which the threads covered with the silver rilkon are drawn,
It Is sssorted that the artioles so produced are inferior to those made by and
in India, and this is probably true, as, for the sske of chespness in  produetion,
the filtn of gold deposited by electroplating is probably thinner than that on
bsnd-drawn wire, There is, however, no reason why the coating of gold given
by electroplating should not be ns thick. '
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It is, however, passibly open to guestion whether the method of electro-
plating is as as the method of sweating the gold on to the silver, which is
emlll in The advantage of the European methiod is that the layer of
gold is deposited only where it is wanted, whilst in the Indisn method, the gold
is on both ides of the ribbon.

In Delbi, they donot appear to manufacture extremely fine gold lace,
which is now so very Inrgely imported from Lyons and whick is ased in the
manufacture of lace eloths. It is probable that the Indian meihod is too
costly for the fine work. The silk used is imported from China, as Indian
reeled silk is too irregular and full of knots.

It appears thnt five and twenly years ago two men, Maitab Bai and
Cliuba Mall of the Chowri Bazar, imported a power-driven wire-drawing bench
and aceessories from England, Tt is said thet they employed a German
workman fo superintend the factory: but owing to the incompetence and
dishonesty of the man employed, the factory proved a failure; The plant was
driven by & steam engine, snd more than Re 70,000 was expended on the
experiment, Some of the machines ineluding the long draw bench and the
lines of shafting are still in existence; but the workshop is now used as a
sinble. 1t is too late to ascertain the real cause of failure. The plant ap
to have been much too heavy for the class of work, and it was probably from
the very outset unsmited for the wire'drawing dome in Delhi. It ia almosi
cortain this is an example of Indian EntE;plriB*B which ended in failure
becauss it was undertaken without competent techniesl adviece,

FACTORY OF THE DIXON CHEMICAL CO.,, DEHRA DUN,

Figited Snd November 1916.

At the outhresk of the war, the fact was very widely advertised that the
only source of supply of thymo! was in Germany, whilst India had s practical
monopoly of the supply of raw material—gjmecain sced. The preparation of
thymicl engaged the attention of Mr. Puran Singh, the Chemist of the Forest
Research Tnstitute at Dehira Dun, and it secms slmost certain that the Dixon
Chemieal Company have estalilisbed fheir factory in® Dehra Dun so as to be
near the Resenreh Laboratories, The plant for disiillation is established In an
ordinary bungslow and is obvicusly the work of amateurs. Nevertheless,
thymol is produced, and mpparently of as good quality as was formerly
available from Germany, Nasturally, the managers were somewhat reticent
regarding the details of the processes, They stated thst they were making
1,000 pounds of thymol a month, the current wholesale price for the same
on the Londocn market being about 83 shillings a pound. Il is open io

uestion whether the capacity of the plant at work st the time of the
‘Commission’s visit was as Jarge as was sfated, and if is probably an anticipation
of events, ss we were shown a very much larger still which has recently been
eonstructed for the company in Bombay,

The ajawain seed after removal from the stills contsins about 20 per cent
of oil, for which possibly some commercinl use may be found. The crushed
seed is an excellent food for eatile, and independent testimony in Dehra Dun
was forthcoming a8 to its value as food for horses that were oub of condition.
This s not &n unimporfant matter, as, with so small s yield of thymol, it" will
probably be necessary to make the most of the by-products,

MATCH FACTORY, BAREILLY.

Fisited 3rd November 1015,

In the note on the match-making industry supplied by the Government
of the United Provinces to the Commission, a brief history is given of the
enterprise initiated by Messrs, Govin Jones & Son of Cawnpore, the outcome
of which s the ma !nqtcrm,now working at Bareilly, which was inspected
by the Commission. At the time of our visit, the factory, working ten hours

2
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@ day, was abl¢ to turn out 750 gross of hoxes of matchesa ay, and the

Managers stated that its capacity will have to be doubled befure it can he

ected to yield mﬁmﬂm The wooil usel, both for boxés snd splints,
is ombaz malubaricum, the Indisn cotfon tree. For boxes it is said fo be:
satisfaclory, but it yielids only splints of an inferior quality. Attempts are
now heing made to secure o sugly of blue pine, experiments with wlich have
yielded much better results.  All the machinery is of German manufacture,
and even now it i3 being an under the sapersision of a German mochanie,
who has bean specially voleased from intesnment for the purpose. This class

of machinery is not likely tohave a long life, and, at any rate, renewals and

repairs will jrobably peove difficalt and costly.

The mateh trade lin India hmﬂiin mh m.-yum? unhliergone mnnidﬂﬂhlom
changes, partly due 10 legislation against the use of white phospliorus |
partly 4riuP:z:1‘r t(,? the wur:gwhiah has enabled Japanese matolies to aust Swadish
inatches to 4 large extent, whilst the supplies which formerly camea from lostila
countries have heen entirely cut off. 'The price of Swedish maiches has risen
considerably, but Japan has been able to place on the market enormons (usnti-
ties of inferior matches ar practically pre-war prices. The Bareilly matches
appear ta be of alout equal quality to the Jupanese, but are distinetly inferior
ta those imported from Sweden, The price af the present time is annns fifteen
A gross, o rale which wonld yield a good pmﬁ’t, wize it not for the heavy
expenses due to the enhanced prices which have ta e paid for chemieals nnd
paper.

The factory is supplied with wood from the Forest Department at pne tma
per eubig fool, which is less than its value as firewood, Al the chemicals
used are imported, alsa the paper wrapped vound the boxes. The economie
advantage to Tndia from the estaklishment of the match industry is therefore
comparatively small, and the only valid reason for granting coneessions {o this
lastory ix the posibility that nltimstely i may prove a commercinl success ;
and India may be rendered to some extent independent of foreign eountries for
Supply of matches.

Thore have biean many attempts during the past ten yesrs to make matohes
in India, but so far with bat limited sneoess, owing bo U{ninfﬁriortﬂlmutarﬂf
the wood, and much mwoney has lieen wastod, Any further assistance rendered
by the State for the establishment of mateh fnetaries shonld be coneenteated
©on one conoers, which shviously should be that which offers the best rospects
of final suceess.  As the conditions under which the other pionears of kEu mafch
industry are working are nok known to the Commission, it is not certain that
the Bareilly Matoh fastory should be selected as the moat deserving of further
Government assistance,

FURNITURE WORKSHOPS, BAREILLY.
Fisited 3rd November 1916,

One of the largest furniture faclories in Bareilly was inspected by the
Comimission. The work was of the avorage quality to be found in similar
factories insmany of the large towns anid cities of Indin. Bareill enjoys the
advantage of cheap supplies of wood of 3 rather good quality for furniture, and
there are a Jarge number of artisans engnsed in (he- in ustry of furnitare-
making, Judged by modern standards, fheir desigus are inferior nnd theje
workmanship second-rate, whilst, the tools they employ nre of ihe nsual
primitive type to he found amung the indigenous carpenters,

A second furniture fnetory was inspected, which is run by & Co-operative
Sogiely, consisting of members who lnve subscribed among themselves for 3
shates of the value of Rs. 50 sacl The Board of Directors of e Co-operstive

Society scts as a sort of middleman and distributes the orders rﬂmivm.

some of the members, who work on the bromises of the Bocigty, P .
appoars o he universally employed, and the sceounts of thﬂg%
di

that it bad made o proilt suficient to allow of the disteibuiion of & divic d of



10 per cent on the shares and bonns of 0f cent on ihe piecework
money paid to the operatives. The Co-operative Hﬁcm:&ty hins horrowed some-
i ¢ Re. 28,000 from the Distriet Urhan B and it can searcely he
questioned that the ndvances made by the Bazk to the Society are altogether
out of yroportion to the eapital whioh the Society controls. The funds are
invested m a huilding nsed as 4 show room, which contuins stock valued at an
amount equal fo at least pue year's cutput of the work of the Society.
The actunl cabinet making is earried on in & very kufeha shed in the compound,
and it is hard to discover what usefnl purpose the Co-operstive Svciefy has
fulfilled, As & trading concern, its position is wmsound, and it is quite
cerfain that the fuﬁ af the District Urban Bank will not be easily
recoverable. -

This Co-operative Bociety may be regarded as an aftempt fo apply co-
gmﬁrﬂ methods of warking in an industry not needing such, and the Board of

Yirectors has apparently heen unalle {o achieve any useful result. Unless some
dmstic measures are takey fo put the Bociety on o sounder basis, the inevitahle
winding up, which looms in the future, will inyolve the Distriet Bank u a very
heavy loss.

The control of the Soeiety is in the hands of people who have e knowledge of
the trade, and they also eontrol the funds of the District Bank. This should not
have been allowed, as the Directors of the Bank will probably be tempted to
throw gobd money after bad to keep ihe Co-operative Society going, The salvency
of the Sociely, af the present monent, entirely depends upon the sale value of the
stock, snd there is an inevitahle tendency in all such fretories to accumnlate a
certain amount of stock which is either unsaleable or can only be disposed of at
considerably reduced prices. Owing to fhe direction of the Bank and the
direction of the Society being in the same hands, there is an entire sbsence of
Tealthy criticism of the management.

GOVERNMENT CARPENTRY SCHOOL, BAREILLY.
Fisited 8rd November 1916,

Bareilly is the centre of s large trade in cheap furniture and, some five or
six years ago, 8 Government School of Carpentry was started with a view to
improving the technique of the workmen. An English carpenter of

e was brought out and made the superintendent of the School, which
was placed under the management of a local committee presided over by
the Oommissioner of the Division.

The School is under the Bdueation Department ; but the control is practi-
eally in the hands of the Director of Industries, who inspects the School and is &
‘member of the local committee. The policy of the School, the design of the
bulldings and the natureof the equipment appear to have all been determined
by the superintendent, and to have besn approved by the various authorities
over him. A very large amount of money has been spent. Good workshops
and clas rooms have heen builf, and the equipment is beyond all comparison
better than that of any other indusirial school of the ssme character in India,

Boys are admitted to the School for a course of training extending over six
years, but ss yet there is no record of llmsml pupils to show whether the
objests of the Bchool have been achieyed, “The course of training is obyiousl
foo long, and it is doubtful if the School hns been a remarksble suceess, whi
is the opinion expressed by the local Director of Industries; in fact, it is open
to question whether the School is not w -rkinf on altogether wrong lines,
and nttracting & olass of pupils who will ultimately find es much difficulty in
making a living as earpenfers, a5 will their contemporaries who are receiving
a purely literary oducation,

It is noteworthy that the sons of Whe artisans working as earpenters in the
fown are not attracted to the School and thut the boys mainly come from
other elasses.  Granted the fact that the artissns are in need of a better
fraining and that the wood-warking industry in Bareilly is nof ina flourish-
ing eondition, it seems liardly ratioual to introduce a new class of carpenters

Ba
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who, if they sueceed, will oust ths&mt workmen from their trade, We may
accept the fact that it is difficall to get hisl-class furnijure mode in the
United Provinees; but it is more than doubtful if there is any larfa demand
for expensive eahinet work, A comparatively small number of first-class
master carpenters would, at any rate, supply for some time to come the imme-
diate demand. .

We were informed that the snnual cost of maintaining the School is about
Rs. 37,000, of which spparently Rs. 6,000 or 7,000 is recoverad by the sale of
work done in the School. As tho number of pupils in the School is now
about 70, the cost of training each boy comes to about Re 35 a month, ihat is
to say, if the boy goes through a six years' courss, his training will eost the
State about Rs. 2,500, which ean only be regarded ns an extra¥agant amount
10 pay for the education of o carpenter,

The School is said to influence the artisans in the town indirectly; but
little evidence ol this could be seen in the factories which the Commission
inspected. A radical change in policy seems to he indicated, chiefly with a
view to bringing the resources of the School to the aid of the artisans in tha town,
There is o large amount of wood-working machinery in the School, the
capacity of which must bie grestly in excess of the requiramunts of the Sehool,
snd this should be employed for the benefit of the eabinet-makers in the town,
who might be allowed to get work done at such rales as wonld yield a reason-
able profit, The saw mill might be nsed to convert logs into suitahls
soantlings, and these could be stocked in large quantities, as would be dose in
any timber yard,

It is understood that the purchase of a wood-seasoning plant is under
contemplation, and this might certainly be installed so that seasoned wooil
could be supplied to the artisavs in Bareilly.

The majority of the boys in she School should he the sons of artisans fn
the town, and to attract thom to the School, it will be necessary to pay fhem
wages from the very beginning. This should he done, xnd the ﬁnyn it
through a course of instruetion in carpentry, and as soon as they acquire
sufficiont haudieraft skill, they should be employed on the manufacturiag of
things for sale. Sucl & course ueed not extend over a period of move than
three years.

A comparatively smnall number of boys, eertainly not more than five a
year, might be admitted to go through a more diversified course of instruction in
wood working. Such boys should have completed 8 good elementary sducation,
a8 wonld be indicated by their having obfained a School Pinal or Sehool-
Lenving certifioate. The fraining for these ﬁs should be much on the same
lines as that now given to éveryone in the School; bat shortened, sothat if
would be possible for one, if mot two years of the course, to be spent in
the Lucknow School of Arts and Crafts, where more attention ix paid to
dinstruction in designing, I the School is working in the town for the benefit
of the artisans in the town, it is not unreasonalile to attempt {0 recover as much
as possible the working costs by the sle of the products of the School, No

ddoubt, the Sehool would compete with private enterprise in a sense, but sach
ocompetition ghonld be a stimulus eather than otherwise to the industry.

Since the above note was written, the superintendent of the Schos! has
furnished & statoment showing that the capital outlsy on buildings up to date
in Rs, 78,005, and that tle éx iture on tools and machinery is Rs. 41,045,
During the year 1815-18, work to the valae of Rs. 8,280 was done for other
Government departments, and ambulance bozes weare supplied to the yalue
of Ra, 2,183,  Further, work valued at B 2,440 for the improvement of the
buildings and equipment of the School was completed during the year,

THE UPFER INDIA PAPER MILLS, LUCENOW,

Figited 4th November 1916,

These milis were siarted in 1870 and massfacture paper chiefly from daih
grass.  Other sources of raw material are old gunny bags and other waste
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mnterials guitsble for the purpose. The paid-up capital af the caompany is 8
Inkhs of rupees and during the last cight yesrs, it has paid bn average dividend
of 7 per cent. The outturn of paper is sbout 13 tons o day and two
Pourdrinier machines are in use.

. The company is entirely an Indisn concorn hub employs four E
foremen. The work is carried on continuously and there Elm two shifts, Enl'y
low qualities of paper are manufactured and the directors are apparently
content to continue runuing the mills on fhe restricted liues which they have
found to be moderately successful. There was not the slightest trace of
sgientific control nor any signs of development.

THE SCHOOL OF ARTS AND ORAFTS, LUCKENOW.

Fisited 4th November 1916,

The Fine Art olasses of this School are on o restricted scale and the pun;iiﬂ.l;
who do not show fair promise, are quickly eliminated. The lithographio

is an important section and has recently hoen put under an éxpert brought out
from home. The principal crafts faught in the School are wood working and
design, wood carving, gold and silversmith's work, brass and copper wark and
sign painting. Exeluding the purely art sections, aliout two.thirds of the
pupils are following their hereditary occupstions, The Schoal lias only been in
Existence for five years, which fs far too short a period to produce results which
may he judged. is run on the same general lines as are followsd in the
schools of arts in Madras and Bombay and there is no reason to doubt that it
will meet local requirements with equsl success. Tt will probably be found
advantageons to link wp this School with the yarions industrial sohools through-
out the provines and fo draft some of the more promising artisan apprentices
into this Sehool for a course of training in design. Above all things, fhe arks
craftsmen require intelligent instrution in this direction as they are now
completely out of touch with the environment of their patrons.

Attashed to the School, there is an Arfe und Crafts Museum vontaining
many excellent specimens hoth of Indian and foreign work. It ls needless to
say that this shonld prove of great value to the studests, but it woull be of

vantaee if the best specimens of work furned out in the School were placed
in the Museum rather than s compasatively small incowe derived from their
sale, Mhe same idea should be followed in every industrial school to the
extent possible with the resonrces al the disposal of the matsement. Schools
-of arts and crafts such as this at Lucknow are essentially sducational institus
tioms, and though there is no objection to the sale of work done in the school,
it shoulil not be regarded as an imporiant sotree of income, These remarks do
not apply to the 1 phic section, the suceess of which may to some extont
i by the amount of commercial work the pupils are able to

turn oub,

The question will possibly come up for consideration asto whether or not
it will lquﬂsimhla to establish Govermment workshops of arts and emfts fo
be run on puraly commercial lines. At ths present time, the tastesof the
wealthy people in India incline towards the productions of Buropo and they
look with contempt on the indigenons aris and cralts ; on the other hand, in
Europe and América there is a large demaud for art work such =g can be
surned out in Ludia, and it is probably sound policy to take steps %o moet the
demand, The dealers in art curios haye had a most disastrous influence, and
it is necessary, if the craftsmen are not to degenerste further, that they should
be brought into touch with more appreciative patrons

It may be suggested that more aticntion might be given in Lucknow to
{raining in the decorative arts. A zood deal of money isnow being spent
abroad oo thess which mizht well be refnined in the country.
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THE MECHANTCAL ENGINEERING SCHOOL, LUOKNOW.
Fisited 4ih Novomber 1918,

This School wes started in 1900 and has besn eonting under the
superinendence of Mr. Swinchalt, Fiom & very elementary industrial school
-itﬁm ﬂemlnqed into one of much ligher grade for the training of men who in
after-life will be in charge of small ineering plante or foremen of depart-
ments of mechanical engincering mﬂﬁlﬁﬁhluﬂllfﬁ. Tlie cquipment is on an

extensive scale, and hoth steam engines and internal  combustion engines are
installed either for experimentsl purpases or for driving the workshops.

The pupils undergo training in ihe School for three years, and they are
then apprenticed in enginvering works for fwo  during which time they
are paid Rs. 8 a month by Government, and their employers nre expeotod to

y them a minfwm wage of Re. 12, At the end of the five years, those who
E‘h‘r;fmsed through the course salisfactorily are pranted the diplomsa of the

hool,  The scheme has only been in operation for six years, and a sufficient
number of students have not yet passed into practical lLife for any opinion to
be formed as to the nature of the results achieved. Suok evidence as js
available regarding the utility of the Selicol is all in fts favour, and there is
but little doubt that the men will easily find ewployment and will be of
material assistance in the development of smoll rural factories fop the
preparation of agricultural produce for the market,

There is a machine-toal shiop, a pattern maker's shop, a foundry, = Hiter's
shop, o forge, and electrical plant auﬁient to famibiarize the pupils with the
runuing r:?:i:;nnmua and motors.  'The nuderlying idea of the edueation given
in the School scems to be to turn out a ¢lass of artificors, the nesrest equivalent
of which is the English millwright. Experience in other provinees suggesis
that there is a need for sugh men,

Only a detailed study of the curriculum of the Sehool would justify a
definite expression of opinion as to its s ipropristeness to the end in view,
Possibly, too mucl time is spent in the maL'imt:Jnl shop and too little at the
forge and af the fitter’s bench, where manual dexterity, so essential in the class
of men under training, ean bo best acquired. The Seliool is attended hy boys
£mn§u all parts of the province, and there is 8 hostel attsched for their  aceom-
modation.

THE OAWNPORE WOOLLEN MILLS, CAWNPORE.

Fisited Tth Novemler 1910,

The Commission visited these mills under the guidanee of Sir Alexander
McRobert. He pointed out to the Comumission that, so far as his knowledge
goes, the mills are unigue in regard to the variety of work which they
undertake. Both woollen yarn and worsteds are spun and, in normal times, &
grest variety of fabrics are woven, [n the carly days of the mills, D0 per cent
of the o was on Government sccount 3 but i late years, it has dwindled
down to about 10 per cent, Since the outbreak of war, it lias again risen to
nearly 70 per cent.  Boside the raw material availible in India and imported
from Tibet, wool is also imported from Australia aud the Cape.

The mills are one of the largest iudusirial underfakings in Cawnpore and
employ at the present time about 4,000 hands. Tle buildings and equipment
are of modern type, and the manufactures of the com ‘enjoy a high
reputation throughout India. These mills are an exoellont example of wL: fan
be sccomplished in Indis under none too favourahle vonditions, when enterprise,
technical skill and business aptitude are displayed to a very high degree in
the development of & manufacturing business.

BRUSHWARE, LIMITED, CAWNPORE.

Fisited 8th November 1918,

This is a comparatively small factory estalilislied ahoai 20 years ago i
Cawnpore lor fhe maniudfacture of all kinds of brishes. The bulk of the output



is to mest the requirements of the Military Department ; hub the company also
manufactures syery varisty of household ps and a very high grade of
toilet hirushes, the pﬂwg&l limitation in the latter branch being that only
wood is need for backs. Pigs’ bristles and s variety of suitable fihres are used.
Considorable quantities of the former ars obtained from China awd after
ing into various longths, those unsuited for the local irade ure exported o
rope. ‘The Factory is sufficiently equipped with machine toole but all filling
of brushes is apparently done by hand. As regurds quali and finish, tha
manuisctures of thie company appesr to be squal to (he hest imported goods.

THE ELGIN MILLS, UAWNPORE.

Fizited 8th November 1910,

These mills date baek $0 1854 and are among the earliest of the modern
industrial enferprises of Cawnpore: Thoy have lately passed from private
management info the hands of a firn of mannging agents.  ‘the cotton

inming is entirely confimed to low counts, and the greater part of the yarn
is worked up into finishied goods within the premises of the company. Tents
and dhurries nre important items of their present output,

VMESSIS. OOOPER ALLEN & CO., LTD.
Figited 0th November 1816.

The factory, owned by this firm, is one of the lavgest estublishments in
Cawnpore, and was founded in the early sixties by 4 Mr. Cooper who was an
igo planter in Bihar. Tn the initial stages of its development it recelved
considesable financial assistance from Government, The Isctory includes a
vary large tannery and a loot-making plant, which at the present time ¥
supplying to tle Military Department about 5,000 pairs of ammunition boots
ay. A ool deal of lightly tanned lesther peoduced in Majlras is re-
tanned in the factory, The bulk of (he taaning is done with Judul bark
whilst myrobslams are also used to some slight extent, The depletion of th
local resarves of Dabul trees necessitates deawing supplies from an ever-increas
ing distance, and the price of the bark appears to de fo some exient upon
the demand for charcoal, as, when ths trees aro eut down and the bark stripped,
thewood i+ converted i{uto chareoall In this oconneetion, the possibility of
establishing wood-distillation plants for the wanufactues of charcoul and the
voeovery of the by-products seems to require investigation. Al the same fime,
it is possilile t the market for chareoal might be extended by tie
encouragement of the use of suction gas plants worked with charcoal to
supply gas for power purposes. The company apparently relies upon Govern-
ment business to keep going and has shown couparatively little enterprise in
the development of outside lines of hnsiness.

Although a soparate concern, the North-West Tannery is under the same
managemant and here A very mucl greater viriety of work is turned ouf, in-
elmliu};.haga. trunks, dressing and suit cases, n speciality being the manufac-
turs of articles from orocodile eking, of which fairly large numhers ean he
progured in these months of the year when the neighbouring rivers are low,

La

THE GOVERNMENT HARNESS AND SADDLERY FACTORY,
CAWSNPORE,

Figited A November 19185,

This is u fectory belomging to the Ondnance Department and entirely
devoied to the manufseture of military equipment, The working is controlled
by the officars of fhie Ordnuncr Departmest, who have specinlly elected for the
service and have undergope a very thorough eours of specinl training in the

manufacture of leather and in the working of the same into military equipment.
The inspection of the faetory disclosed smple evidence of teghinienl skill aml
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sdministrative ability in the equipment and organisation. The factory is now
worked under war conditions, m‘ﬁm output is vonsiderably in excess of what
is normal in pence Hmes,

It hnsu&ﬂnlmens:fggmmlthlt this factory was unnecesary and that it
was a1 expensive wiy of providing for the needs of the Military Department in.
the matter of leather eqnig:mnnh t should therefore be noted in justification of
the policy hitherto pursued that there hias been no inerénse in the cost of production
sinee the outhreak of war and that the actual cost H;I;es of articles is 25 to
87§ per cent below the rates at whinh private sre willing to fender.
After the outhreak of war, there was for & time & very heavy shump in the
price of hides, and the total cessation of exports to Anstria and Germany has
tended to keep prices low, This has been further emphasised by high freighs
and insurance charges, The result is that up to dute the cost of *production of
leather goorls in India has not risen.

Aftention wus deawn to the leather belting turned out by the factory for
other Governmend departments. Whilst perhaps not of the very lughest
quality, it is sufficiently good for most practical purposes and sugwests” that this ,
hrﬂnuI}: of the leather trade might t\'alzlmbe devoloped in this country, The
value of the imports into Indin, including belting made of other fabries besides
leather, was as fullows ;:—

2
TS - 7 1. |
Rk <« < woous v G . 281,087
L T )

With the development of industries, the smount required in the country
will steadily increase. This may be counteracted to some extent by the
inoreasing use of electro-motors for direct driving. For the generation of
power steam is employed, the fuel used being the spent tan from the tan pits
supplemented by other fuels, Af the time of our visit, the wers hurning:
makua cake obiained from the Premier Ofl Mills, This eake should he nsefui
a6 manure as it is ssid to contain over two per cent of nitrogen, but with such
a low nitr%gan content it will probably mot hear any very heavy transport
charges, We wera informed that the mahua cake has been taken for faal fo.
help the Oil Mills to dispose of their cake, as the local demand for manure was.
not sufficient. The price paid for the cake was eight annas a manngd, :

Our attention was (rawn to o very complste bat of drop hamm
for stamping out the various forgings required i:?} the factnmr;?. In u:n::tﬁI mntan:

it was stated that the cost of doing the work had been redueed from ten ann,
liy band labour fo nine pies with the drop hammer., g

VILLAGE SETTLEMENTS, CAWNPORE,

Fisited 118h November 1916,

The improvement of the conditions of labour has received & comns; ;
‘amount of sttention in Cawnpore, and both the Cawnpore Woollen f{’ﬁ[}bﬂﬁﬁ
Messrs, Cooper Allen & Company have built very large sotflements in which a
considerable number of their employés are now Jioused, The Commission
visited hoth settlements afid were contiderably improssed by the care and
forethonght d:':aflnarled in their design. The settlements are within a reason-
able distance of the factories with which they are commected and seem to
afford & practical solution of the housing problem. Though the rentals received
are only sufficient to yield a roturm of abbut one per cent on the copital
inves the proprietors are satisfied that the indireot return from the
inereased efficiency of the workmen living under more sanitary conditions
Justifies the outlay. The two settlements are roughly about the same sige, and
euch provides housing sceommodation for about 4,000 people.
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THE CAWNTORE SIIEAE WORKS, LIMITED.
Fraited 15t November 1916,

This factary was not yisited by the whole Commission; but it is of
sufficient importance to justify & brief note. It was started about Z3 years
ago to make refined sugar from gur, using the molasses for the manufaciure of
aleohol. During the current year, 275,000 mannds of gur have been treated,
yieldling ghout 47 per cent of sugar,

Attached to the sogar works is a distillery espable of turning cut 80,000
gallons of London proof spirit per month. The actual cufturn ir 1915-16
was about 184,000 yallons. Under the terms of the company’s contract with
Government, makua spirit has also to be manufactured, so that there is a lnrge
surplus of molasses which cannot be used in the distillery and is solid in the
bazaar.

The firny managing thiz {actory have now turned their attention to the
production direct from the sugarcane of gur for esting, and hayesot up new plant
near Gorakhpur capable of dealing with five tons of cane per hour. This
exyperimont is one of gresl interest, as it is possible that the solution of the
TIndian sugar question lies ratler in the improvement of the manufacture of
gur than in the development of central factories for the production and

refining of sugar, —
JOHN'S FLOUR MILLS, AGRA,

Figited 13th November 1916,

The mill has & eapacity for 104 sucks of flour per liour, and the machinery

was supplied and erected by the firm of Henry Simon of Manchester. The
‘plant is of a very simple character and is designed to supply the needs of the
rnca.l market rather than fo manufacture a high grade of flour. The wheat
is broken down by eorrugated rollers in three stages, whilst the semolina snd
middlings are reduced to fine flour and purified in four stages. The flow sheet
of the mill is therefore & short one, but it is adequate for the pu -
Norwally, the mill should producs from good wheat 50 per cent. flour, -Hg per
cent. atte and 18 per cent, bran ; but usually rathar more flour and aéfa are
made and somewhut less bran, which means that the atla containy n good
deal of finely ground offul and bran,

Indian wheat is notoricusly dirty, and a wheai-tleaning plant is & yine g
won. 'That installed in the John's Mills, Agra, is very complete.

In Englénd, one would expect to rin this wmill from 6 o’clock on Monday
morning till 6 o’clock on Saturdsy evening ; but hére, the mill is only run
{hrough the bours of daylighi as, appurently, the market is nob hig enough to
absorh what might be considered the proper output of the mill. Nevertheless,
the flotir mill is said to yield a very good return to its owners. It is certainly
well nisnaged ; the machinery wus in eéxcellent running order, and the manager
appeared to be an experienced and intelligent man.

It msy be noted that the manager of the Cawnpore Eleotrie Supply
Company stated that t-l:%wm supplying power to a number of swall
stone mills electrically driven. These mills yield a product something like
that turmed out Ly the old English mills, mnu:ﬂr of which were run by wind
power, The very elubornte system of dunl reduction of roller milling
which superseded the old stone mill is totally unsuited to Fndinn conditions,
and the comparatively simple plant at Agrn seems to represent about the best
that can be done for the Tndian market on the roller systew of flour milling,

THE FIROZABAD GLASS WORKS.

Fisited 14th November 1816,

The Commission visited Firozshad to see the glass industry which is
centred in thet town. The industry js o very ancient one and is chiefly
4
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carried on to supply the innumerahle slm bangles which Tndian Iadies of
all classes wear {ill they Lecome wi ows, when they have to eschew all
ornsments,  Formerly, the glass for the bansles was made Trom i i

materials gathered more or less in the locality; but in recent since
the manufacture of ohouri glass was started at Rajpur, the use of loeal
maferials has been given up, and the gluss is. now with im 1 sida,

lime from Watni and wnd from

coal of course comes from Bengal.

Bangle making i a vory old Indian oraft, but fhe indigenous industry has
for & long time exporienced the affects of unrestricted external eompetition ;
first it was Chineso bangles, then fliese ware ousted by Austrian and now,
sinoe the war began, Japanese rompotition has proved very severs,

Firozabad possesses no matural advantages which tend to make it a
centre of the glas trade, and it flourishes there alwost eutircly hecause of
the hereditary skill of the gluss bangle makers. The trade is divided into two
branches, one devoted to the production uf climuri zlass which is in the hands of
Hindn capitalists; the other, dealing with the chowri glass as the row:
material, converts it into bangles. Theve sre B or T faotories for the production
of glass, and hetween 50 and 60 for the production of bangles, hie Inrgest
glass works in the town are jusi outside the railwav slation, and hare the
proprietors have installed n cas-heated furnace of gulfe a modern type, The
fnctory is masaged by an Austrian with the Ifalian name of Mozion. The
glnss manufaciured is a very soft one obfained by the wuse of a considerahls
proportion of alkall. This is necessary becauss the bavgle makers work af a
comparatively Jow tempersture ind would he unable o doal with hard
For this reason, apparently, “cullet” or broken glass is mot employed in
Firorabad, The output of the Furnace is about 100 maunds or nescly foar tons
of glnss a day, The bangle makers work in gangs of from 12 fo 20, round g
central furnace fired with wood. The furnnce is ehea Iy constructed of mud,
nud the tempernture is not very high, Each bangle mrE{ar has an assistant, and

the methods employed are exaclly the same as, until recently, were In use in the
south of India, '

A Parsi firm, Messrs. B. Framroz & Co., have, since the ouibreak of war,
uinde considerable strides in the nunufacture of bangles*in imitation of those
imported from Austria.  They have discovered that suitable glazing materials
can ba obfnined from Bogland, and after s nummber of experiments have
succeeded in constructing a muffle in which these glazes can be malted on {o
the bangles suecossfully,

The industry appears to be in g very flourishing state, evidence of which
15 visible in the glass factories, nearly all of which are provided wilh costly
brick chimueys when eheap fron ones would do equally well, The ind
appeazs to be in the hands of enterprising intelligent men who are willing to

makers,

the ecuntry to the south of Allahabad. The

adopt any suggestions that seem to practicalle. As to the bangle:
no deductions can bo made from their workshops und equipment which are of
tho most primitive ty&a; but as they ecan enrn from twalye anmasto RBs, 2a
day depending upon’ their skill, they are wall off when compared with other
Tndian artisans,
Between 20 and 30 tous of glass hangles nre the ostimata] daily outyut.
The economies of the industry should be stugdied carefully. Till that is done,
it wonld ecertainly be unwise for Government to interpene pither to improve
the industey in Firozabad or to establish it olsewhere,

The glass bangle industry ma continue ot Firozabad becanse of {he
hereditary wﬂrkenrilgnnd the fg ﬂm{ it is a vecognised market for such
It may even expand if attention is concentrated upon improving the methoils
of manufacture and the introduction of new designs; but attempts to tench
thom glass-blowing are likely to fail us the workmen are Very conservative
and they have no experience of this biranch of the industry,

It sliould Le hoted that in the plne industry there is hat little wwmsto
of the yaw materfals in the processes of manufacture, angd therefore the
industry of glass blowing is hest earried on in the neighhourhood of large
markets for glassware, us the freight on the raw matorinls 0 the cenbre of
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eansumplion will be much less than oo finished goods, which are unat only very
bulky buit are also of » fragile character und requirs enroful pocking, A cheap
supply of coal will undoubfedly prove an important facior in the suceéssful
ishment of & Iarge glas industey and, combining this with casy aecess
to the market, it seoms that the coal districts of Bengal, which are close
fo Caleotta, are indicated as suitable for the establishment of this industry.

THE GOVERNMENT WEAVING SCHOOL, BENARES,
Fisited 15tk Nocember 1916,

The Government Weaving School ni Benares was started phout 4] years
ago with a view to giving instruction in weaving. Rs. 75,000 is sail to
have been expended on the land and buildings, and the equipment probably
cost half a Iskh of rupees. Besides hand-loom. weaving, there is a class
the pupils of which are instructed jn the working of losiery machinery, the
idea being thal, having gone through & training extending over one year,
{hey should be alle to set up small hand-power hosiery factories for the
manufacture of socks, stockings and vests, This class may he disposed of
in & few words. Its aim is perfectly definite, and it is strongly su ed
by the makerk of hosiery machinery who, throngh their agentsin Lucknow,
are prepared {o sefl the sane on the hire-purchnse system. The demand for
losiery is steadily incressing, and there scems to )im né reason why, for 8
year or two, this class: should not he successfiil, I the making of hosiery
on these machines  is profitable, the supply of such goods swill soon exceed the
demsnd, and there will ba & giud in the market and a porresponding fall in
prives. Hosiery machinery will ¢hanse hands frequently, and ple will
get Toeal instruction and the attendance in the sclion]l classes will probably
fall off. The hosiery class should thevefore be locked upon ss & ftemporary
measure, the ulility of which is not likely to be prolonged.

The Weaving: School must be regarded as a dismal failure. There was
nothing being done in the School that is not ordinarily done reuch better in a
bazaar and the machinery and plant in use in the School, which are not fonnd
i the bazasr, are quite unsuited to the conditions under which Indian hand-loom
weaving is carried on. . The Commission was informel that there were few
hoys bﬁnnging to the weaver community in the Scliool, nnd it therefore
séemis more than doubtful if there is any advanfage in giving elementary
education in weaving to boys, who, if they hecome successful weavers, will
simply swell the number depending upon hasd-loom weaving for a liveliliood.

Phere s evidence to show that tiie hand-loom weavers i India are nsing
overy year inerensing %u.n.ntitien of yarn; but this is probably due to the
increasing efficiency of their applisnces rather than to any substantial incresse
in the numhers of the community. The actusl number of working weavers is
wither stationary or possibly slowly decressing. Weaving schools should be
for e benefit of the artisans of the weaving community, and in this respect the
Ponares Weaving School is found wanting, As regards the iraining given in
the School, it seems to be equally faulty.

Tie looms sre divided into three classes, pit looms with the fly-shuttle
slay, frame looms and pedal looms manufactured by Messrs. Hattersley and
Son of gy. There were also o pumber of frame looms fitted with dohby
or jae machines, but these were not at work. There is no objection to the
pit looms or fo the frame looms, but the former were only working on
warrow oloth which is not at all adapted to demonstrate merits of the fly-
shuttle slay, Hattersley looms are only & light ype of power loom, modified so
as to be worked with a treadle. These have been tried it many paris of India
and have failed hopelesily, ss the physique of the Indisn weaver is not sufficient
to enable him to drive thess looms for more than a short time. A single power
loom driven by an electro-motor is infalligible, but a power loom driven by an
ill-fed cooly is anabsurdity which coulil only b perpetrsted in an educational
spstitntion.  No work done in the School was shown 15 the Commission except
plain weaving, and the most of it was not of a very high quality.

g4
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The School is said to cost Government about Rs. 27,000 a8 year, nml only
about Be 2500 is recoversd by the sale-proceeds of the work done. There
nmiay be a need for a weaving schoo! in lhﬁﬂ'ﬂomfm.hm: it does nw
h'{e in Benares, and it is more {hau probable that the direetion in \ the
hand-loom weaver nesds assistance is not s much in the matfer of mproving
ihe technique of his methods as in marketing the prodactions of his looms,
There is a magnificent organisation in India for the sale of pie goods, that is
to say, the woven goods manufactured by power [boms, Ly thers eannot
be an equally good organisation for the gle of hand-woven goods is & question
which requires to be investigated. Tf such an organisation could he ereated
and the sphere of the liand loom :1v.di:|1ttsllgG demareated, the question of
mtroducing improved technies] processes would fie an extremely simple gne. T
18, however, perfectly obvions thal n Government weaving school will nof solve
the problem, _

THE BIHAR SCHOOL OF ENGINEERING, BANKIPORE.

Fisited 16th November 1015,

The Bihar School of Engineering was founded in 1889, and is the conerete
embodiment of local sentiment ju favour of rendering Bibar independent of
Bengal in matters of education.  Local subscriptions amouiting to 24 lakhs of
rupees provided the huildings nndﬂ{rlui nt and, thongh one might eriticise
the details, the eral result of the expendifure  is very satisfactory.
My, Wallord, the ﬁnnﬁpaj of the School, joined in 1000, and to him is due the
credit for organising the present conrses of instruction.  The Seliool s designied
to train overseers and sab-overseérs for the Puhlie Warks Departmient and
for District Boards and Municipalitios. There is also n vernaculsr clyss for
draftsmen and surveyors and c}zn‘\iea for the training of srticns. Boys are
admitted fo the oversser classes on the results of an entrance examination, -
and the standard of general education roquired is that of ihe Caleutis
University Matriculation examination, All the instruction is given in Huglish.
The principal feature of the eurriculum §s the very large amount of time which
the boys spend in manual trainine, three hoars every day being devoted to
workshop practice and for a period of six wesks in a year the students are taken
out into camp and put through & course of fisld imstruction in surveying,

There seoms to be an honest attempt to train the boys sather than to cram
Lhew with information. During the i‘h-st year, they mre taught carenpiry,
during the second, blacksmith’s work, during the thied, moulding and during
the Sourthy, fitting and machine work. Thosé who satisfactorily pass througli the
Belionl are then apprenticed for o year to Exeoutive or Distriot Ingineers to
get experionce on actual work of coustraction, They receive no pay from the
officers tliey serye, butl are supported by stipends given by Government, The
sward of ¢ u:liil'-;lnrma of the Sehnol depends upon a satisfactory repori being
recdived from the officer to whom thiey have been attached,

About 80 students are sdmitted vver year, and the t majority leave
at the end of the seeond year with o sy iverseer's certificate, ﬁuulI only 16 op
17 pass throngh the somplete convse of instruction. No very larwe nount of
time iy devoted to Joctures or theoretics] work, Althougli the studenls, when
they leave the School, wmay not kiow sg much as the equivalent students from
uther engineering colleges in Tndis, it is probable that they are better trained,
The vernacalar classes are mosut to afford instruction in surveying and
levolling and in drawing. Tn the artisan classes instruetion is given to motor
moechanies, earpenters, Llacksmiths, moulders, painters and fitters. The work-
shops are under the management of a zood Englisk niechanie and are efficient]y
rut. The income from the sale-procesds vields # profit of about Ra. 5,000 over
the extrn cost entailed by these and is cliefly derived from repair work to,
and painting of, motor cars. Singe Ll constitation of Biliar and Orisss ae a
separaie province, the Schoal is unable to meek the loeal derannd for tratad

'gﬂgm?rs subordinates, and proposals are before (he Govetnment for enlarstne
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All the boys in the subordinate classes live in a well sgcpomtnd Liostel ; but
Mpupﬂaufthauﬂmnulammiﬁnin the town. The School w
tho pupil of flo srtiasn Gatoes Yeolle ol TaRy b regardad oa an aflsion ani
up-to date institution. .

The Principal is a member of the Provineial Edneational Service, and it is
vecognised that, as a member of that service, the highest pay he can obiain is
inadequate, and he has thercfore been given in addition personal allowanees.
This is not a satisfactory arrangement If the Sehool is to remain under the
ponirol of the Director of Public Instraction, the status shonld be recognised
by making the Principal # member ol the Indian Bdncational Bervice, especially
24 he is now the chief adviser on technical education in the province.

THE TAPAHA SUGAR COMPANY, MUZAFFARPUR.
Fisited 20ud Nocember 1916.

This fuctory is an example of the enterprise displayed by the Bihar planters
when taced with ruin owing to tho competition of synthetic indigo. They took
to sugar planting, Ths cultivation was, of conrse, new 1o them, and they have
hitheeto follswed the indigencus methods, and it yet remains to be seen how far
the prospects of the industry can be improved when technical knowledge and
skill is brought to bear upon the growing of the canes, similar to that which has
lieen displayed in the munufacture af sugar. Unier the indigenons systom, the
canes are erushed in bullock mills and the juice boiled doww to eithere rab or gur.
A country bullock mill worked withone pair of cattls will erush about a ton of
cane o day, whilst the mill yisited by the Commission ¢rushes 12 tous of eane an
hour and works continuously through fhe crushing soason. Apart from the
enormpusly increased eypacity of a central station wmill, an important advin-
tage is gained by the much more efficient extraction of juice, which, in a plant
af this type, with good cane, excesds 80 por cent,, ne against 65 to TO per cent.
with fhe country mill.

1t is open to question whether better inaucial vesults wonld not have been
obtained by adopting the central station method for manufacturing & highly
refined snd purifiel gur on a very lgee sesle. The nalive of India is ao-
eustamed to gur and the poorer classes, » ioh form the bulk of the sommunity,
unqmshumh!f prefer pur, to sugar, The difficulty with gur made by the ryots
is that ly it is of an inferior quality and will not keep ; but, by more
perfeet wethods, a very much butter article, 88 caxly handled as sugar, can be
turnad out.

The sugar factory is situated about six miles from Muzaffarpur and is
capable of dealing with 300 tons of cine & ﬁaz;m'l'hu crushing season com-
menoes in December and Amishes in April, Assuming 120 working days and
dealing with 800 tons a day, 36,000 tons of cane are dealt with. With an
aversfe crop of eight fons per acre, the sugar mill is capable of handling the
produce of 4,500 acres, the eane iehrought to the mill hy carts and on
rocoipt ot the factory it is weighed, Then it “fasam to the crushing rolls,
Thess consist of two three-roller mills precedel by n pair of cans crushers,
The juiee is pamped to a sulphite box whers it deseonds through o series of
trays against an ascending current of sulphur-dioxide, By this means it is to
some oxtent decolorisad. It then passes into steam-jacketted defeontors where
lime is added, and the héavy impurities romoved amf earried fo the scum tanks,
From the defeeators the juice is pumped into a sories of eliminators where more
lime is addod to neutralise the acidity of the juics, which is then heated to
builing point, when the scum rises to the surface and is seraped off.  The juice
is then filtered through bag filters sind passed info u triple ¢ffect evaporator
where it is reduced to the consistency of a syrup. The final boiling is done in
vaouum pans, and the massecuit resulting therefrom is passal into crysiallisers,
whare if 1s kept in motion till it can be centrifugalled. 'The centrifngals are
all woter-deiven. From the centrifugals the sugar s taken to the mixing floor,
Whenee passed through a dryer and finally erushed, when it & packed snd

-

carried to the warehouse, The molasses frow the firsk sugars ave treated agnin,
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and o second sugar produced of a dightly inferior quality; the Tunnings
from il mmmfg:rugﬂ are allowed io settle, and any sugar erystallising out
is sent to the defecstors and re-freated, o o

The machinery and twere supplied by the Harvey eering ompany.
of Glasgow and, mughpiuni; of & \rer;!;]éi?huhomté character, the equipment is of &
first-rate quality. No informstion is obtainable regarding the percentage of
juice extracted from the cane, and this is probably not very high, The megs
is burnt under the hoilers used for raising steam, but is insufficient, and about 500
tons of conl and a certain smount of wood in addition are used is ench sesson.
There is a loeal demand for the molasses which are disposed of loeally throngh
a contractor, who takes them awsy in kerosene oil tins. This m was one
of the earliest erected in Bihar, and as wuch as Rs. 2-8-0 5 maund was paid for
the molasses.  Last year, the price realised was about Rs. 1-12-0 5 maund which
is now considered very good.

THE OUTLERY FACTORY, MUZAFFARPUR.

Fisited 24th November 1916,

My, M. Bose, the proprictor of this factory, bas submitted evidence to the
Commission detailing the reasons which lod Lim to take up this industry, The
foetory is a small shed in which about s dogen men are working, and the value
of the outturn fs estimated at Rs. 15 day. The proprietor elaims a |
amount of credit for having trained his own workmen i but it is doubtful if
has done more than get together a few hereditary sirtisans snd supply them with
work, In support of this snggestion it may be mentioned that there is another
wan making cutlery in the town, but e is not a graduate of the Calenta
University. Some of the articles made in this factory sre: of excellent quality,
and, although the methods of manufaeture sre primitive, t-hetv aronot mueh below
the standard which provailed in the ey tlery trade in Shefield, till more mecla-
nical methods were introduced under pressure of competition from Solingen and
America.

India might well be the lLowe of a large cutlery trade, as it is an industry
which does nol require u very large wount of capital and depends much wpon
the skill of the arfisnns engaged in it. There are Iarge numbers of stieh men
seattered all over Indin, the descondants of tio armourers and gunsmiths of the
past. The capyoity of Mr. Bose's Inctory conld e groeatly ‘inereased the
mstatlation of & amall oil engine to dfive the grinding mackinery and buffs
whilst light drop hammers might possibly be employed with advantase in Torging
the knife hlades, Mr, Bose is unfortunately very deaf and is far from being o
business man ; hut he is an enthusiastio pioneey, and it is possibla that, with some
kind of busingss control, he would do more seful wuork,

The raw materials used aro old files sud buffer springs; both of which ean
be obiained from dealers in ol metals at veasonalle prices. 11 swould probahly
require a not very large development of the cutlery frade fo exhaust this sonroe
of supply ; but it should, at no time, be diffioult to gei cutlery. steel of this
requisite quality.

THE BENGAL PRESERVING COMPANY, MUZAFFARPUR.
Fisited 24th November 1916

The proprictor of this fctory is Babu Baswndaclitran Sinlio, & pleades e
Muzaffarpur, who deserves great credit for establishing the frul{

industry in Bilar and working i up to a profit-earning stage, The Commis
sioner of Tirhut Division Lus furnished information regarding the history of
this enterprise which need not he rcgen tel. A yisit (0 the factory discloses
evidences of its amateur origin,. It is Ladly arranged, and the p e of
manufacture are not carried out in smifable buildings, Tlhere -'is:mn od tht.

assuraueo of scrupulous attention to cleanliness which is essential in a factory
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preparing pressrved fruits. The proprietor is not a business man and seems fo
: jence unnecesary difficulty in obtaining the credit necessary to CArTy on
this business, :

The processes om loyed ave up-to-dute, and eanned fruits aod jnms are '
turned out of exesllent quality, At the present time the pﬁ[ﬂ'iﬂfﬂrjih manT-
facturing larzely for British troops in Mesopotamia, and the business is now
yielding him good profits. He wants no help from Government, hut the stability
of the industry wonld probalily be creatly enhanced by the assurance of con-
tinusd support from the Commissarint hranch of the Military Department after
thie war is over, provided the stendard of quality now reachod s maintained.

THE SALTPETRE REFINERY, MUZAFFARPUR.
Fisited 25th November 1916,

The saltpetre refinery visited by the Commission at Muzaffarpur turns oot
abont 500 tons of refined salfpetre Eer annum and is said o be one of the
t in the province. The noonial rings erude salfpetre (o the factory, and
ihiis is dissolved in mother Hiquor from the erystallising vats and coneentrated
in Inrge open pans over slow hurning fires, The potassium nitrafe, being niore
# solithlé than sodium chloride, remains in solution and when the sedium chioride
has been thrown dowi, (he liquor is deawn off infe crystallising troughs. Here
it cools n:ri slowly, and the growth of crystals on th surfnce procoeds rapidly.
In about three days all the recoverlle saltpetrs, due to the difference m
soluhility of hot and eold solutions, is recovered. The mother liquor is then
usedl to dissalve n further Jot of erude saltpetre,  All the impurities removed in
the provesses of refining are heaped together and re-treated st intervale ns,
apparefitly, when mixed with nitrous ea-rLﬁ. a further conversion of organie
nitrogen into witrie acid takes place.

The factory al Muzaffarpur covers wevernl acres, and st first sight the
processes appear o be ernde and the methods of menufacture capable of
considerable improvement, The labour factor, however, is nok importaut ns
wages are very low, The recovery of refined salipotre must, however, be
extremely efficient, as whateyer comes luto the factory remains there and is re-
troated ot intervals. These salipetre refineries suffer from the exactioms of the
petty officinls of the Balt Department, From 10 to 20 per cont. of conmmon sult
comes in with the potassimm niteate and this can be recovered in apparently
sufficiently pure form to he fib for human eonsumption. Me. C. M. Hutchinson,
the Impm:lnr Aericultural Bacteriologist, has published a study of the processes
employed by the mooniah in Bullotin No. 08 of the Agriculturul Resenrch

itute, Pusa;, and, still earlier, the methods employed in obtaining saltpetre
Thave been discribed by Messes. Leather and Mookerjes in Bulletin No. 24 aof the
SAMo SLTIeS,

TRE TITAGHUR PAPER MILLS, TITAGHUR.

Pisited 29th November 1916,

T
Copital (Paid-op) = . @ T . 25,585,000
Debentoyes . - - . - . ) - 15,006,000
Block Aocount . . : o e > . 51,0723
Meserves . - - ey g h o pagres

These iills are now turning out 1,700 tons of paper & mouth and employ
six Fourdrinier maechines. The raw wmterinl is sabat grasy, hut wood pulp is
alsoimported from Norway and Japan. Experiments have betn wmade with
hambocs with fuirly -zood results, Paper was recently made from 16 tons of
bamboos w by the Mysore Government from the bamboo jungles in the
Shimoga Distriet, At present prives it is doubtful if such o source of supply

could be vommercially nsed, even if the bamboos wese eonverted into pulp on
1he spot.
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These paper mills appear to bave grown up, und they probahl uire 10 be
entirely !‘Er:ql;?;ﬂed tnpmin the Dest res For lh]:.'mgﬂﬂ mmiw
have paid no dividend ; but now, owing to the war, they are making o large
profit, snd their chief difficulty is to get sufficient supplies of gruss al remn-
nerative rates

THE TITAGHUR JUTE MILLS, TITAGHUR,
Fisited 29(h November 1916,

£
Capital b < . A 3 . ; 8 « 300,000
Debentures | . g i . . 98,451
Block Avconnt F ‘ . - = . . i BO3.OLA 4
Beserves p . - " . L - - 8,014

No. of Licoms L - I.718

These mills were started in 1006 and may be recarded as tative
of the industry at the present time. The mills run 18§ hours a EE_, but the
operatives, by an arrangement of shifts, only work two-thirds of that time.
A very large number of hall-timers, working not more than six hours a day,.
are empl chiefly in connection with the spiuning framus, '

The mill stores consumed arggworth many Jakhs a year and are nt present
mperted. Thete is no reason, except want of enterprise, why belting, picker
bands, pickers and roller leather should not he made in the country, As re-
garis bobbins, it is only necessary to find a suitnhle wood, obtainable at & reason~
able cost, and fmport the requisita wool-working machinery.

The local housing of the coolies is to b commended, the rent for single
rooms being oniy four annss a week on the ground foor and six annas o
week upstairs.  These mills ure very spaciously plonned, and there i no over-

o

THE CALOUTTA POITERY WORKS, CALCUTTA.

Fisited 30th November 1915,

This note is based upon the JmFrﬂ.@itms formed during a ssmewhat hurried
visit to fhese works. and it is possible that the eonclusions might be moditied by
a mare detailed study of the problems, the sohition of which is essentinl to the
successful development of what is obyiously very promising eoncern. 'Ilie
Potiery, aceowding to the report of Mr. J. G. Cumming published in 1008, is
the result of the asocinted enterprise of the Maliarajnh of Kasimbazar and
Rai Bahadur Baikanta Nath Son of Berlampore, and it has been in operation
for at least ten years.

The capital invested in the concern is stated to be shout 2% lakhs of
rupees, and the turnover amounted last year to roughly one half this amount,
and a profit of D per cont. on the whale capitsl outlsy was made, There i no
doubt that the outtuen, compared with the amount of money invested in the
factary, is yery low and, since a fair profit has been made on the capital outlay,
it:l:ut urimz;ﬁunalzélu £ mmmg] that the prices charged for the manufnctyred
goods mre high, and it is possible that.ihere would be a much larger demand if
the prices could be !nwnrmr)& ) l

The mansger of the factory, Mr. Deb, has been trained in Japan and
Germany, and in the arrangement and lsy-out of the plant, which may he
ﬂazeinb :m eé:mhnth gly himl. lie hf:: largely followed (gmmm idens. ﬁfh.:
equipment of the machinery, so a4 it goes, appears to be v complete ;.
but the bulk of it at the time of our visit was not at work. f[fh:g are three
Jopanese kilns and one large German kiln divided into three floors, On
otie Japanese kiln was under fire, and all the others wege empty and eold.
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This suggests that the mgudlyufthe factosy is cousiderably in excess of the
demand for the goods mamufactured, snd that more atéention should be paid to
developing the business in such goods as can be made.

Thie outturn consists chiefly of ornamental figures and foys which nre
prepared in A very up system of plaster moulds.  Although one may
0t admire the taste which oreates a demand for such goods, there is no doubt
that it has been met with very great technieal skill.

Of much greater intevest, from a husiness point of view, is the output
of utilitarian articles, chiefly porcelain insulators avd fittings for house Wirin
and insulators for telegraph posts. These seem to be quite satisfactory, an
therc is a growing demand for the same; but whether {his is consequent upon
war conditions or whether the artieles can really compete in the open market
with similar goods, it is difficult to sy,

The specimens of common domestic chinaware shown to us  disclosed
the fact that the fechnique of their manufacture wasimperfect and that 4
saitahle Hody had not been dizeovered, as the finish was rough and nearly every
artiele was distorted, consequent upan the bigh temporature at which they bad
Keen fired. It is obvious that more experimental work is nocessary fo improye
the quality of these goods, and it is in thiis direction that forther experimental
work should e carried on. '

It seems desirmble thut in the immediate fnfure efforts should be
confined o the improvement of the present wares, rsther than that attempis
should be wade to ﬂm'nlnp husiness in new directions.  The development of the
{aclory will obyionsly require the further installation of machinery and plant
bt there is more than a shadow of donbt as to whether the present msnager,
Mr. Deb, is capable of solving the difficulties which lie in front of him. He
hus cortainly already displayed so much capacity that one would be inclined to
givo him & farther trial ; but it is just possibile that L lias reached the end of
hiis tether and that any further capital outlay will be altimately wasted. He
sooms to be firmly convinced that it is only a litile more capital that is
required to develop his business ; hut the smount of eapital invested in it

y is vary considerable and beftex results both from a business poiut of
:ﬂi::lr and technieally might well be expected before any further additions are
£

-~ PHE PEN AND PENCIL FACTORY OF MESSRES. F. N.GOOPTU & CO.,
CALCOUTTA.

Figited 5th December 1816,

This factory is an interesting example of one of the most suceessful
attempts at swadeshi enterprise. e capital outlsy on buildings and plant
exceeds three lakhs of rupees, and there sre three complets sets of machinery
installed for making (1) lead pencils, () pen Lolders and (3) pens.

No suitable Indian wood has been found for the pencils, and supplies are
imported from Mombasa, the wood used heing a species of cedar which costs
Rs. 275  ton deliversd in Caleutta, The graphite is obtained from Ceylon
and is washed and mixed in the factory, fhreo grades of lead heing prepared for
finrd, mediwn and soft pencils, The muchinery used in this part of the
factory is of German origin and is not capable af tarning out a very highly
frished srticle - nevertheless, with the wood employed, a very satisfactory chea
pencil is produced, which sells now at Rs. 9-4-0 a gross, and st that price it
shonld yield n good profit. The outturn is ahonut 85 gross dsy of eight
hours, and the demand is eonsidernbly in excess of any ible outtumn. !

The machinery for mitking pen holders and uibs consists of circular saws
for cutting up the wood, of antomatie lathes for turning it and of hand presses
for metal swork. Most of this is of English origin In addition there are ong
ar two turret lathes and ofher mackine toole for preparing dies, for the mani-
faoture of which the foctory 18 very completely equipped. Thisisa very
satisfactory feature as it reuders the fac i dent of Europe or America,

and shonld enable it readily to prepare a much greater variety of goods.
4
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The finishi t, consisting of muffles, anuealing furnaces, polishing
drums and n‘:u?al?l?:ﬂng batlhs, is vary complete. Finally a considerable
smount of care has been devoted to preking the goods in sn attractive way and
in this respeot they do. not suffer, when compared with importall goods of
similar gualily.

‘The factory is now said to he yielding n good profit ; but how much, was
not gtated. The quality of the work tarned out depends less upon the skill of
the ariisans employed than upon the gquality of 1 machine toals, In this
matter, the tool-moking department s therefore of. the greatest iniportance, and
My, Gooptu may be congratulated upon the practical wny in which he has
recognised this fact. The Bengsl workmen do not strike one a5 particalarly
skilful in handling the tools. Many of the presses appear to he unnecessy
heavy for the work to bo done, and theiy output, is comsequently somewhat small;

The weak poind in this factory, undar war conditions, is that it is entirely
dependent upon Europe or America for supplies of suitahle raw material in the
metal section ; hut apparently, so far, no diﬂkﬂu]ty has been found fn thie respect.

As n{mnd{enmm'itme:i, the factory only works eiglit hours g day, and it i=
difficult to understand why greater bdyantasge is not taken of the t
extremely fuvonrable conditions to work at Teast a double shift and by
double the outturn,

MESSRS. JESSOP & COMPANY'S IRON WORKS, HOWRAH.

Fisited on the 6th Desember 1916,

The iron works are situated at Howral on the banka of the Hooghly just to
the notth of the floating bridge, The company has also carvinge and wagon
works al Kidderpore. The Howrah shops are laid out to den) with construg.
tional fron work ; Lut owing fo the war, such material is not available in
Invge quantities, and the smount of work of this charmoter in progress was tlere-
fore smnll, and chiefly on Government account for use in Mesopotamia. On the
other lisnd, the shnormal ennditions have brought a Inrge amount of work of
an nnuspal charnoter to these shops. dd Inel) stesl nﬁell_a were being drawn
i a poworful “hydranlic press, nnd the company was making 100 looms for
o jute mill Other machinery such as sina winding engines was also undey
construction and generally, there was ample evidance of such enterprise ay
was possible an the part of the firm to deal with an extromely difflenlt situation,
In general terms, the shops may be deseribed as up-to-late and adequately
equipped with sufficient tools and plant,

THE BENGAL NATIONAL TANNERY, CALCUTTA.

Figited 12th December 1916,

This tannery is the private property of the Hon'ble Dr. Nil Ratan Sirear
aud iz situated at Balinéhnta ng?hemrgt&irtu of Calputta. The ) of
the tannery, Mr. B, M. Das, was sent ta England with & 'Bnimmm
ship aml studied for two years at Lewls Univers! ty, subsequently working in a
tinctorial laboratory in Germany and af a tannery in Italy.

The tannery is mainly devoted to fhe manufscture of chrome :
lesthers ; but bark tanning is ales done on s limited senle, splits .h-niupp:l
treated and also sole leather, Attached o the linnery is a E:ml

rovided with a eonsiderahle number of machines. Dr. Sirear states that
t to Inst he has spent about two lakhs of ropees on this lanuery and
now yields hins gbout five per cont en his capital outlsy, the outtnrn
factory being worth approximalely Rs. 20,000 s month,

Leather of very good quality is turned out, and the hoots, shoes and sl

be deseribed us goorl conntry-made articles, that is to say, they are
and darable but lack finish. The workmen sre principally ﬁhmu; bat
thure are also some caste people employed.  The machinery fs of & good olass,
ond the tanning deams ars well made, thongh of loeal manufacturs, The

(]
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enzineering part of the work is not of a high order, aud the tauning drums are
run gt Ao UOHE Ligh speed. Tt iv understood that Dr. Bireay ventured
ypon this husiness purely from patristic wotives, and it isperhaps & pity that
hesides sttempting Lo demonstrate the: feasibility of starting chrome fanning
in Bengal, he should not hsve been equally keen on showing that he eould
make monty. That he has obtaiued his main object, there can e no doubt;
hut the t abifined on the furnover is mueh less than might bave heen
yessonshly expected. About 20 per eent of the leatlier made in Ihe faunery
i used in the hoot factory, and if may be suggested thal much Detter results
wonld have Been obtained by employing the eapital invested in the oot factory
on developing the tanyery. Wilhoul a detailec examination of the sceounts,
it is of course impossible to say whether both hranches of the business have
heen worked at o profit or whether one hranch is absorbing the profits  made in
the other. It does mot follow because & man is & sucoissful fanner and has
f commercial knowledee of the business that he will be equally success-
ful in the manufacture of boots and shoes. These trades are quite separate, and
it is distinetly unfortunate that in Tndia ehrome fanners ghould have blindiy
followed the procedure whieli was originally adopted in Madras. There,
where the industry was first started, it was sheoluytely essential to open a
doparfment for the mamifacture of goods frum the leather turned ont hy the
funnery. Atthattime, Indian chrome leather was either uknoyn or was viewed
with grest suspicion by mannfacturers of leather goods, amid it was necessary to
demonstrate the snitakility of chrome-tanned leather for Indian requirements,
The need for such no Jonger exists, and tanneries and hoot factories should he
separate commereial undertakings. Specialisation is essential if Indian factories
are to compete in the open markets of the world, and the sooner this is ree
comnised the more rapid progress will be.

From his previons history; it muy be assumed that Mr. Das is # acientifio
tanner and is & master of the teade ; Dut it is doubtful if he is equally conversant
with the mannfacture of hoots and shoes.

The Members of the Commission have now visited three [actories in
Caloutta, the products ol the swadeshi movement These nra the Caloutia
Poreelain Factory, the Pen and Pencil Factory belonging to Mr. ¥. N. Goopta
aud the National Tanfiery. All three have entered the profit earning stage,
Esch is unquestionably open to considerable criticiam, either in regurd
to the quality of the work turned out or the husiness mansgement;
but each may be regarded as a promising industrial concern, The success
co far achieved should afford awmple encourngement for the development
of these enterprises ; but that developient should bein the direction of inoressed
specislisation and the tendency to diffuse efforts aver a wider field should be
sternly resisted. .

SCIOOL OF HANDICRATTS, NAGPUR.

Figited 151 December 1916,

This is & rather unique of industrinl School, the aims and objects of
which sre fully desaribed the prospeetus furnished to the Members of the
Commission who visited the School and supplémentad by the evidence temidared
by the superintendent, Mr. E. Cove.

The School proper contains two departmenis, one devoted to carpen
and the other to blacksmith's work with a liftle turningand fitting. All papi
of the Sehool must be the sons of artisans and in granting admissiom, preference
iy given to boys coming from villages. The course of instruction was originally
three years, but has now been reduced to two years, and the age limit of
admission raised to 10, The work done by the hoys in the School is extremely

and is evidence of the effiviency of the instruction. 'There can be no doubt

t the poliey of restricting admissions to the. sons of artisans is thoroughly

sotnd ; but it is questionable whether the braining given in tho School gaus far

enoagh and enongh to turn out n really good class of superior arfisan. 1t

seems im that the villago carpenters will go back to villnge life and
da
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that if want Lo ntilise their superior attainments will have to find
uinplugﬂtiutqﬁmht ¢ities, where there is adamm for ry and
cabinet work. Oop the other hand, with the development rural ene

ineering, which is in progress in the Central Provinces, there should; in the
El:um.b&n ponsi g field for the ewploymont of skillel mechanies to-
look after agricullural machinery and keep in repair the modern types of
agricultural spplinnces, the mse of which Is gradually s ine over the
country, Tosupply this prospeetive need, it would séem fhat the course of
instruction should be considernbly extended, so as to provide for more time om
fitting work and for detailed iustruction in the practical running of oil engines
and various simplg machines which are: usually driven by these prime-
Inuyers,

The boys in both theso elasses get scholarsiips of Bs. 8 for the first year
and Rs. 9 for the second, and, when they leave the Bchool, they are provided
with a small outfit of tools to enghle \lem to start work in the way they have
been traived.

Besides these two closses, sn experionced hoot-maker has been entertained
who gives instruction to mevclies, A room is provided in the School in which
the moochies work and they are employed in executing orders received by thae
superintendent of the School. They gef no r pay ; but the profits arising
from the sale of goods manufactured are divided amongst them.  The work
turned out is of wery good quality and meets with a ready demand, and the
moookies actually reosive very good wages.

The class is a highly practical one, and the Commission noted with interest
the recent developments, the resulls of which should ’}era of great interest.
Aran examyple, » Onmmission saw four of the mooolies who Lad worked in
this trade class and who lLave joined together and rented 2 small building, in
which they have started a workehop giving employment to some 15 or 20
workmen of their own caste. Through the good offices of the superintendent
of the School, they have been able to lake contracts for large numbers of
ammunition boots, and the superintendent has sdvanced to them suflicient
money Lo enable this to be done, Whether the seheme will prove 8 success or
not probably depends largely upon the character of these mooghies. 1If th
work in harmony snd furn out honest strmightforward work and do not
get intn difficulties with their employés, they should become master-workmen
of a very superior character. It 15 asking, however, a good deal from men of
Lhiis type, nm% there is more than a chance that either the venture will make
an undny demand on the time of the superintendent of the School or that it
will riot prove the success anticipated. -

This Behool of Handicrafts has made an exceedingly good start, and further
developments are contemplated. Whether the proposed developménts are
exacily on the lines best caleulated to advance the industrisl prosperity of the
province is open to some douht, and il sesms desirnble that the probable
future needs of the Agricultnrn! Department especially should receive careful
attention.

THE KATNI CEMENT WORKS, KATNI.

Pistled 20th December 1916,

Conditions in the neighbourhood of Katni are extremely fovourable for the
manufacture of Portland cement. Both limestone and elay of saitahle quality
4ire in extreme abundanes, and coal ean be abtained from B?Engnl at & modernte
cost: The factory is situated about two miles from Katni, in the neighbonrhood
of the clay beds. There are limestone quarries near by, and limestone pontain-
iﬂngé about 92 per eent. of carbonate of lime is brought in hy railway from

ubnn,

The cement works are of & very modern fype, the plant being many
faciured by Messrs. Sehumidt & Oo., of Copenliagen. Briefly, th m—
wmployed in the works is as follows : i A

The limestone is first veduced to about the size of rad metal in stons.
rushing wachine, after which it is elovated to a hall mill, whers it is rndn!::ml toa
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fine powder. It is then mixed with clay to reduee the Ewp:rﬁ:ﬂ&fmrhm
“of time to 72 per cent., and the mixture is further ground in a tube mill. The

sturry thus prepared is siored in large eement fanks and kept Ina"unn;hml.
state of agita by revolving padidles, TFrom these tanks the shurry is
puniped info a Xiln 150 feet long, firad af the lower end with powiered

goal dust. The wet s enters the kiln and passes it in
course of about four hours, minﬁoﬂmt driod, and then deprived of the earbon
dioxide, and finally converted into clinker. The hot cement is cooled by large
volumes of cold air psssing overit as it is carried through a elosed inelined
ovlinder. The cool elinker is ground in a ball mill and flually inas tube mill,

o the olinker is mixed n certain percentage of gypsum Lo regulate tho setting
pime of the cament,

A somewhat similar plant to that used for grinding the eement is cinployed

to prepare thevery fine coal dust which is blown into the rovolving kiln by
wompressed air and by the combustion of whiel an intensely liot and very long
flame is produced,

For the supply of power, there is a separate power house containing three
Bahoock and Wileox boilers supplying steam to lwo turhines direct coupled to
dynamos of 550 k, w, capacity each.
~ Mhe amount of labour employed in the eqment factory isvery small owing
to the automatie charaeter of the plant : but the srrangements for bagging the
cement are primitive and not in keeping with the rest of the factory. The
staff consists of & manager, an engineer and & chemist, with one Huropean
foreman. '

Owing to the war, the factory is not only realising very bigh prices for its
cement but it can sell ifs whole output, and it is now being worked at ita
maximum capacity, whicl is aboat 3,600 tons a moanth, The work is carried
on eontinuously, and the running time averages shout 20 days in & montl.

Ritusted on the East Indian Railway, midway between Bombay and
Caleutta, the question of railway freights Is extromely important, il the factory
s 1o eom with imported cement in either of these eities in normal times.
Imported cement is nsually packed in casks, Dut in this factory the cement is
Stulr packed fn jute bags, which are not quite so eanvenient for transpor{ and

arnge.

The favoursble conjunction of raw materiale should veduce the cost of
manufacture to a very low figure. It therefore seems yeasonahle to expech
that in the fnture the output of cement from the Katni distriot will be greatly
inoreased either Ly the extension of the present plant or by the establishment
of other similar plants owned by private companies.

Attached to the cement factory isa pottery and tile works, where drain
¥1pa. roofing tiles and bricke are made. This seces to be an example of the
ndian tendeney to diffuse efforts over too wide n sphere. The development of
the cement indnstry was surely enough for this one company to undertake ;
but apparently, they have saddled themeelves with s not very promising pottery.
This factory is & good example of what can be done by ecapital, enferprise
and good management, IL was established just before the war broke out, and
eonsaquently its promoters are now reaping o galden harvest; but ever &t
pre-war rates, the success of the industry is amply assured.

THE POTTERY WORKS OF MTESSRS. BURN & €O, JUBBULPORE.

Fisited 21t December 1916.

These works have been in existence for a long time and have been
gradually extended to meet the growing requirements of the country in regard
to ﬂlt—gfnzul stoneware pipes and sanitary ware. The clays in the neighbour-
hood of Jubbulpore are eminently snitable for this class of work; but appateatly
%o far there hus been little or no inducement to take up higher clnsses of work,
The result is that the factory isto a large extent dependent upon oceasional

“big orders received from {Gwns and municipalities, when they put ina drainago
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systom. Practical experience bas demonstrated that at J ubbulpore such wares
as those turned out in {his pottery are equal in quality to the imported .
The ligh cost of freizht on stoneware pipes militates to a great exfent against
their employment for miscellancons parposes, and attempts have boen. made in
varions loealities to substitute for them, without any greal measure of socoess,
cement pipes made localle. The factory is well equipped  with  modern
machinery of the class suited for the manufsefuring work esrried on; but the
developments sdded from time to time huve resulted in a zeneral arrangement
of the plaut, which is probably not conducive to the most eficient working.

THE GUN CARRIAGE FACTORY, JUBBULPORE.
Figited 280d Decevilier 1918,

This is a modern Cranance factory erected within the last ten years and
equipped with up-te-date machinery of a very efficient type. Tt supplies the
whaole requirements of the Indian arm ¥ du regard to gun carrisges, and at the
time of our visit was working under war conditions, with the cutput greatly
increased above the normal in peacy tines, '

The most notable feature in the factory was the aeenmgement of fhe wood-
working machinery, whereby all overhead shaftin ond belting was lispemsed
with. This factory may be regarded as an amaﬁent example of whal can be
dene in India with Indian workmen in a well-organised factory under
competent expert management. '

THE BENGAL IRON AND STEEL Co,, Lro,

Banaxar Inox Worgs,

Fisited 6¢h Janvary 1917.

These works were originally established in 15875 by the Barakar Tron
Woarks Company, Limited, but proved a failure amd were closed in 1870,
About two years later, Government acquired the plans and restarted e works
and ran them for ahout 81 years, when they were transferrad ¢4 the present
company. At that time, the plant consisted of two mall open-top furnaces,
only one of which was worked, and the production of pig fron in 1889.90 was
9,000 tons, of whicl about 8,800 tons werd used in the foundry. A considep
able nmount of money was expended in remodelling the plant. A ngw blast
fucanes was installed with Cowper stoves, and the two existing furnaces were
remodelled and fitted with elosed fops to emable the furnace guses Lo be
utilised. These improvaments were followed by an expansion of the output ;

but the company did not prosper, aud the quality of the output was by uo means
satisfactory.

In 1894, Messes. Martin & Co., of Caloutta were appointed m
sgents, and in the following yesr the Government of Indis contracted to take
10,000 tons of pig iron or castings per annum for & pariod of ten years af prices
five per cent lmdir the eost of equivalent imported matarial. '

The following table shows the financinl results achisved by the compan
from 1505 GHWBE¢ ' o

Year ends in Septomber.
£ _ £
1803 Liass 10,941 1007 Profit 85428
1806 ~ 0,520 190K # 20,622
1899 Profit 1,800 1904 2 B,050
1901 ~ 20,808 | 1010 - Lald
1002 b 26,524 1011 W 82,127
1903 i 22,052 1912 a 9,721
1904 o 12,363 1013 » 5,000
1005 » 9,008 1914 » 48,000
Ieho " 5,ati4 1915 » 123,000

The year 1910 was notalle in the history of the company, Tn A ugrast
of that year they commenced to draw their supplies of ore ﬁ'{n Manharpur.



m:'qqa ialds 2 per cunt, of iron, and from r:hfig can he made containitiy
from 0-15 to 0'2 eent. of plosphorus. If this ore had been available
carlisy, it is possible that the stesl-making venture of the company,

into some years previously, would have had » very ilifferent result.

£ About 1908, the company decided to embark on the minufacture of stuel,
and 17§ lakls of Tupees Were invested in » steol-making plant, which ran from
June 1905 £ill January 1906, during which time 53 lakhs of rapees were lost,
Two open-hearih furnsces were set up and a yolling mill erected, eapable of
turning oub joists O inches hy 3 inches and other seotions of equivalent size,
including vails up to 50 pounds in weicht,

== The Guvernment of Indin gave the company & subsidy of £1,500 a year
and authorised flie officers of the Public Works Department to purchase such
material as they required from the company ab current warket Tates; but &
rouction of Rs. ‘S a ton was fo he mnde on every ion supplied as a set-off
sgainat the subsidy of £1.000. In ¢ffect, the Governmont assistance resilted in

(=

136 orders for 260 tons of steel of 68 differsnt seotions,

Af fhe fime the mill was started, ‘imposted steel could bie obtained at
Rs. 4-8-0 pur ewt,, and the compuny soon fouud that it had been extremely
ill advised regarding the prospects of producing steel cheaply from Lhe pig iron
at their disposal. This fron contsined us mueh as ong per cent, of phosphorus
whieh, it was found, could only be diminated by very tonged heating of each

mecompauied by excessive wear of the lining of the furnaces.
The heat, which it was expected woulil have heen worked off n eight hours,
took as long ne thirty hours. The cost of working, as compared with what ib
wonld Ve to-dsy, was further inereased hy the fact that al] firebricks had to be
imported from England and that ferro-mangansse Wis nol made in the

country.

The sxcellent results olitained from Manharpur ore enabled the company
practically fo remodel and extend iheir works, which are now of & modern
chamoter and capahle of producing pig iran yvery cheaply. There are now fous
hiast furnaces, ail of the same type snd each capalile af an ontiurn of about SO
tonsof pir per day. This may be cansidered snnll in reference to ordinary
American practice snid to the most recenit developments in Eugland; bul the
advaniages to be gained by the adoption of a lnrger type of furudes woulld
certainly not lave campensatad for sorapping so large an amount of yuluable
plant. The fourth furnace was blowx in a year ago und was ereeted after a
careful consideration of the prollem. The furnaces are each 55 feet high aud
are sgfrfilimi withs hot hlast from 18 Cowper stoves, 10 of which are 65 fect hizgh
and 21 feet in dinmeter, whilst the other thres are 53 feet high and 17 feet
in diameter, Formerly, the blast was ﬁlﬂmi by three vertieal Dlowing
engines, two of which have besn di and the third is only used as a
stand-hy to two Passon's goam turbines and rotary blowers of a combined
capaoity of about 5,000 L. p. The steam is generated in hoilers fired by the
waste gases from the furnaces,

For the production of one fon of pig itan, 82 eywis. uf ore, 8 cwts. of lime-
stone and 26 cwts. of coke are required.  As already mentioned, the iron ore is
obtained from thie company’s mines st Manharpur which are connected with
the Bengal Hng{!; Reilway by o light railway 16 miles in Jength.  The lead ta
the furnaces is about 150 wiles, and the cost of the ore delivered isabout Bs, 4a
ton. Jlime is obtained from Suina, o distance of 450 miles, and from Kharsia,
a distanoe of about 200 miles. About lalf the coke required for the furnaces is
made on the spot and the balance pircliased locally. ’?’.lm coking plant consists
of 68 Simon-Carvee cake ovens srranged in two banks and Sited with a plant
for the tecovery of tar and smmonia, the latter in the form of ammonimn
::JJHH&, of which alinut 20 pounds is obiained per fom of eonl coked, Bulphurie
adid is mnde on the premises, and the monthly cutpul of mmmoniunt sulphate is

3 tons. -

_The output of pig iron is now about 10,000 tons per month, the bulk of
which finds 8 market mot ounly in India hut also in Japan, Austealis, New

Zealand, Uhina s South Afriea; on occasions it lias boon exporied to Italy
snd South Americs ; the yemninder, sbout 3,500 tons is psesl in the foundry,
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whers b castings nre made, chiefly of up to 12 inches diametor, henids
of all kr?:g‘ columus, fencing sockets, pot a_upﬂia and ?glam. The _Im_t'n’;{ry 3
now capable of turning out castings up Lo 20 tons in wejeht As examples
mk-jrmheamplata&, mention may gnmde of & pot still waighing 10 tons and
an anvil block weizhing 15 tons.

The foundries, of which there are thres main sections, are well ladd out
and provided with ample erane facilities for handling 4 Jarge and heavy turn-
over. As adjunols to these, there is an extonsive range of mnchine shups,
patterns shops, & brass foundry and s smithy, all well equipped with modern
machine tools. _ _
| The capital of the company is £375.000 divided into, ordinary shares
£235,000, six per cent preference shares £150,000, and five Fer cent de Jon tures
£200,000. The dividend for the year ending September 1915 was 24 per cent.

The Bengal Tron & Steel Company now employs, including the men work-
ing at the mines, about 10,000 men and the wage bill amounts to approxi-
mately Rs. 1.30,000 a month, The wark is supervised by about 85 covenunted
Enropeans; the majority of whom are paid from Rs. 300 fo Rs. 500 & monts,

These Tron Works, as will be seen from the foregoing narrative, have
had o very chequered career, Rule of thumb eems to have predominated i
the earlier years of the management, and the magnificent sucoess now achieved
8 entively due toa combination of scientifio methods with business urgani-
sation, helped gresatly by the discovery: and opening out of the very rich ore lied
now being worked,

KUMARDHURBI ENGINEERING WORKS, 1LTD,

Psiled Gth Janvary 1917.

The Commission visited the Kumardhulj Engineering Works belonging
to Messrs. Bird & Co.  These works are now und oing complata
reconstruction and are | ed chiefly to deal with E:Ee enginesring
requiremonts of the coal fields, The work turned out approximates fo thirty

s of rupees a year and consists ahigfly of colliery plant, including windi
engines and hoists, wire ropeways and staiths fop handling eoal, Og the edge of
an old open coal workine. which now forms a tank sbout 100 feat deep, a
central power station has been erectod equipped with two Baboock & Wi CoX
boilers, each genorating about 400 1, P and supplying two Belliss & Meorcombe
slenm emgines driving Siemen's dynnmos, Three-phase eurrent is peneratod
at 500 volts and transformed for distant transmission to 6,000 volts. The
estimated cost of the power plant is £20.000 and the cost of reconstruction of
the workshops £40,000. The power station was a4l work, althougl the
condensing plant lind not been oomploted. The  construction of the new
workshops and the manufacturing operations wers ing on simultaneonsly, and
the adaptability of eloctrig power transmission was well jllustrated,

KUMARDHUBI FIRE CLAY & STLICA WORKS, LTD,

Fisited &tk Janwary 1917,

Onder the same mansgement and sitoated less thanhalf o mile swa sire
the Kumardhubi Fire Clay & Siliea Brick Works, On these, an putiay of
about six lakls of rupess hos heen incurred, and they are entirely )dy in
the manufacture of 1he requirements of metallurgieal furnaces and poke nYens,
such s magnesito bricks, silicn hricke and o high grade of ordinary fire-hricks,
There isa good local clay for the fire-bricks, and quartz rock fit fop silica bricks
is.[ml!.ud al no -..w]?b diatnnc?, hﬁt-h;mngunsit& has to be hmught from My
The faclory is weoll squipped with ihe ususl nding, crushing and mixi
inachinery and is .[::}vi ed with a hrick-;mkinﬁlnlﬁ.g’ ¢ B

The kilus wre ciroular, working on the down-dmught system and arranged
i sets of four round = central himney. The drying Emia are exlensive.
Ounly materinl of the very highest qu:ﬂt;r which it 1s ible t» produce in
India is manndactured, and the magnesite liricks are equnlpoi:rl those imparted,
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whilst the life of the silics hricks is within ten per cant. of the life of the
htghm‘gmdeubﬁmable from Eunrope, With this the mansgement are not
satisfied and they are seeking expert assistance in tie hope that they will be
able to improve the quality of their present outturn.

THE TATA IRON AND STEEL COMPANY, SAKCHI.
Fisited 7th and Sth Januory 1917.

These steel warks, designed and erected by Amerieans, possess the charae-
teristic features of Americsn practics—a large ontpul and the applicstion of
Inbour-saving machinery to the utmost extent possible, There has been no
Eruwth or development ; as (hey stand to-lay, g0 they were originally designed.

- lay-out was therefore possible, and the conditions were favourable for
neing the cost of handling the immense mass of material involved in the
production of 600 tons of pig iron and 300 tovs of rolled steel por day.

The smelting plant consists of two blast furnaces; the first of which was
blown in in December 1911 and shut down in September 1016 for relining.
The second fornnee was hlown in in September 1012 and is still running. For
their size, the output is large, as the ores employed are rich and easily emeltad.
A typical charge may be taken as 1 ton of ore, 11 tous of coke, half aton of
dolomite and 70 to S0 pounds of mengsnese ore, ¥From this one ton of pi%
iron will be producsd.  The original furnace still running yields an average o
270 tons of pig per day, whilst in the re-linwd furnace, in which certain altera-
tions have heen made, the capacity has been increased to 320 tons a day, When
working to produce ferro-mnangancse, which imvolves aYery much heavier
burden, the outpul averages about 50 tons o dsy and has not been forced heyond
0 tons, Owing to the or¢ containine about 8 per eent. of iron, it & not
possible to produce s very high gouds of ferro-manganese, and 73 per cent.
mangancse may be taken as the normal quality.

The binst furnaces require about 800 tous of coke a day, At the ontset, it
was devided that it would not be worth whils to instul by-produet retovery
ovens, & deoision which has since heen regrettod. At the present time, there
ara 650 E‘uppnr recovery ovens and 180 Coppeo coke ovens.  Beehive coke ovens
were also used fora time ; but they are now dicearded.

The com linve investod apwards of 60 lakhs of in suitable coal-
fields in the Bengal area and they are at present raising about 10,000 tons of
© ooal & month, wiich will be gradunlly inereased, Tlhetr policy i= to sell all the
firat-clasx conl and purchase a¢ mucl (ust as possille for their coke ovens,
utilising the second elass coal for the generation of steam.

The Kopper voke ovens are filted with a plnnt for the recovery of tar and
ammonia. former s slightly under 3 per cent, and the Iatler 1°1 per eent
on the weight of coal coked. A very complote sulphuric acid plant of modern
design is o1 esentinl feature of the scheme,

The furnnees are worked at a pressure of fiom 12 to 14 pounds per square
inch, and the Dhlast is supplied by three steam . turhines and rotary blowers,
each of a capacity of about 2500 h, p. In the same building is installed
the selectric gemerating plant which has a eapacity of about 4,000 k. w. The
tarbines and blowers are of the Zoelly type made by Escher Wyss & Co. of
Zurich.

'The steel works are adjucent to the cupolns, and that part of the cutput
which is to be eonverted into steel is stored in a 300 ton tank.  ‘I'here are
four steel furnaces of from 40 10 B0 ton eapacity and the present ontpus of steel
is about 11,000 tons & month, To work off & hLest takes on an aversge B
hours, To siart with the charie usually consists of 70 per cent, of pig, O

eant, of ore snd 21 per cent. of serap; but large additions are made during
the progress of the heat which reduces the pig in the fiual produet to sbout
00 per cent. 112 tons put in the furnace produce 100 tons of steel in the
form of ingots, snd 136 tons of incots are necessary for the production of 100
tons of rolled steel 1€ therefore follows that 00 tons of pig ace required for

the production of 100 tons of finished steel. :
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The =steel tapped from the furnaces i= oast into ingots weighing up to 52
owis. These are transferrod os soon as possible to flie soaking pits, where they
are prepared for the rolling mill. This part of the ‘equipment oconsists of &
bloom will for roughing down the ingots and & 25 inch mill for rails, There
are alio three bar mills, one of 168 inch, one of 10 inch snd oue of still
sinller siso, The output of finishad steel i aboul 300 tons & day, The stesl

works require 5 higher clsss of labour than is : for working the

blast furnsces, and it is satisfactory to nofe that, hoth at the open hearths and
the plate mills, no serions diffieulty has been experienced in training a
stufficient number of men to edery on the work,

The Government of India are under contimct to take 20,0 00 tons of steel
mmils annually from: the company, and the arrangements for the sotion mand

testing of these are very completo, Owing to the war and the P isolntion
of India from Europe in the matter of supplies, these steel works have proved a
nitional asset of enormous valus. r

How these stool works eame into existence i a fascimuting story of  gon-
mereial enterpriso of the very hizhest type. The late Nr. Tatn, af the ontset,
did not contemiplate vperating on tho seate which was fivally adopled, and ha
seems to have directad his attontion to the fron ‘ore deposits of the Clanda
distri¢t in the Central Provinces. Investigations showed that the ores available
were of insufficient extent to form the hasis of ANl iron industry, and attention
was then directed to Dhwulli-Rajars whicl had lalely been brought Lo notios by
the Grological Burvey Department. Still later, the Raja of Mourhhanj drew
the attention of the firm to the deposits of iron ore at Gummasing  within the
limits of his State, [n the varly investigations it had been settled that the
locstion of the works'might be anywhore between the sources of supply of fuel
and the ore beds, Roughly, equal weights of ore and coal wers vequirsd 14
form the burden of the furnacss and it mattered little whether the ore swas

brought to the eoal or thie coal to tha ore. The principal point was to 2ot the
two in us close proximity as possible, leaving the site of operations to be.

determined by other considerations. Coki ng. coal conld only be obtained in
Bengal, chiefly on the Jherria field, and the discovery of the Gurumasini jron
ares greatly improved the prospects of the undertaking, The final selsstion of
Sakchi 6s the site for the works was determined by its. proximity to the
Subarnarekha viver and to the Bengal-Nagpur Railway main line af Kalimuti.
A good sipply of water, excellént foundations and sand in abundanoe, snitahle
for the work, combined to rendar the site almost an ideal one, The coal comes
from the Jherrin ool fiolds, either in the form of coke or coal dust, the ore from
Gurumasini, to which a branoh line 87 miles long has been constructed, and
the dolomiite from Panposh, a distance of about 100 miles. For the steel
furnages lime is essential, and the lime stons is at nt obtained from Katni;

but suitable deposits have been acquired at ti within 200 miles of the
works,

The extreme care with which the preliminaries weré worked out has
resulted in the selection of & site where tw materials can be assembled undey
extremely favourable terms, and this is reflected in the working of the Company
which is now able to proditce pig iron for & working cost of Re. 16-10-0 & ton,
though the average gince the commencement of working is about Rs. 20 a ton,
Not only is the iron produced extremely cheaply, but it is a meta] of excellent
quality as is evidenced by the fnet that it is in large demand all over the East,

The steel platt was first worked at the end of 1912; but trouble was

expericniend owing to the design of the open-hearth furnnce not being suited to
'I!_;m most experiencod technical skill

the character of the local materials, .
svailahle was concentrated on the difficulty which was suceessfully Gvercome,
though only after ineurring losses which woulid hnve proved fatsl to a small
secale enterprise, The wisdom, therefore, of stavting on whit was for Tndiy an
unprocedented seale of industrial working, was Fully justified.

Evidlence has been placed before the Qommission by Mr, Tatwiler regandiig
the labour employed, which need not liere b repes At the outset, 5 very
hrin amount of imported Whour was uecessary aml, as the blast furngess wero
of Amerenn design, American workmen wore imported to yun them, Similarly,
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the apen-hearth furnaces follownd the German practice and were, at the outset,
rated by Germans, whiist the coke ovens, slthough of Belgian origin, were
pliced in of men from Great Britain,

When the rolling mill was firsh started at the end of 1012, British lahaur
was employed, the superintendent being paid as much as Bs. 1800 & month,
The management has always heen in the hands of experienced American
experts, as it was found impracticable to get men from Great Britain, and it
may be of interest to ploce on record the fact that the present genemnl
manager joined the compuny ouly five years ago in & comparatively sub-
ordinate position. His present salary is Rs. 3,300 a month, and on the result
of the lnst year's working he received a bonus of Re. 10,000, Approximately,
his present remuneration moy he estimated to amount to not less than
He. 6,000 a month.

Very large extensions of the works are contemplited involying an
expenditure of 43* crored of rupess, and the services of Mr, Perin, who sinee

2 has been the consulting engineer of the company, have now been
secured as a whole-time officer of the company.

The plant as it exists was designed by Messrs, Kennedy & Saline of New
York, and their fees amouuted to approximately £30,000. Large ideas have
throughout prevailed in the development of this enterprise. What the
financinl results would have beem in normal fimes, it is hardly worth while
to fdiscuss, The outhreak of war was followed b u-Elmriud of depression; but
gradunlly the industrial resources of the Britis mpire ware mohilised for
the struggle, and the capacity of these steel works has been fully utilised.

At Sakehi, about 11,000 workmen are employed by the company,
and in alddition there are 2,000 men under the contractors, making a total
Isbour force of 18,000 men, whose wages amount fo two lakhs of rupees o
manth.  The town of Sskelii now contains 50,000 inhabitants, Three lakhs of
rupees have been expended on a drinage scheme, and 8 pumping plant has leen
erpeted en the Subarnarekha river, eapahle of supplying eizht million gallons
of water a day for the use of the works and the town. What may be termed
s garden city has been laid out and suitable residences for all classes of
caployés bave heen built, including cooly lines for shout one thousand of the
lowest paid class of workmen employed, and further extensions in this
direction have been sanetioned. The social welfare of the employés of |his
enterprise has received noteworthy consideration, and thers are two instifutes

ich are practieally social elubs. A primary school, an elemenlary technical
sehool, and night elases are huld for the instruction of the men employed in
the works.

The directors scknowledge the belp they have received from Governmeant,
chiefly {hrough the Geological Survey, whose ndvice on technical matters has
deterniined the attitude of {he Government of Indin and the nature of the
coneessions which have been granfed from timeto time to the company, to
ensble it to place tho enterprise on a thoroughly sound basie

The company is in nciual possession of five square miles round Sakohi
and hins an option for a further 16 square miles helonging to the Dalbkoom
Syndicate. It Lias mining rights over sufficiently lnrge beds of ore at Chanda,
Dhulli-Rajars and Gurunasini to  relegate to a very distant future n[l:]y
anxieties resanding the supplies of ote. Tts proxiwmity to the Bengal coal felds
ensares. & supply of fuel, and sdequate sapplies of fluxing materials
arein sight with & prospect of a further developmint of resources in this

»

The present output of steel, as already siated, is 300 tons per day, which it
is proposed ultimately to inerease to 1,500 tons, which is about one-third of the
present requirements of the epuniry,

* Xore—The abave wm writien in Jetaary 1007 The estimete of Lhe exlensions now {(Tuly 1018)
unier sonlamplation comed o Be 1] eroren 1
Ba
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THE TRON WORKS OF MESSES, BURN & CO., HOWRAH.

Fisited 12th Jonuary 1917,

These iron works are very eonveniently situated om fhe Hooghly, a short
distance helow the Howrah bridge, and the yapds have been Inid out to take
advantage of the river front.

The business of the company s mainly under four heads :—

(1) The construction of river cratt, such as stern-wheel steamers of Light
deaught, steam parafiin or petrol Inunches, harges and flate. At
the time of the visit of the Commission, the only work going on
was for the Military Departont for despateli t Mesopofamin.
The company are prepared to underiake the vonstruction of sea-
going hoate up to 3,000 tous capacity and of a length of 350 feet,

(2) Constractional iron work. The facilities for desline with this
are considerable and were planned ahout 14 years ngo, so that
they are of a iodern type and capable of handling large yuan-
tities of material clhivaply and with despatol.

(3) Carringe and wagon construction. With the excephion of axles,
wheels and tyres, milway rolling stock can he completaly cone
strueted in these works, Fur lisht, narrow gauge railways, chilled
iron wheels are made ; hut wheels requiring fyres are imported.

(4) Machine comstruction. Recontly the machine sh Lave heen
mainly oceupied with the manufacture of 45 inch shells, of which
34,000 have been made. TFor this work, a u_peniﬂﬂ{ﬂhﬁn
hydrmulic press was construoted hy the compuny; but the w
has now ceased, as, with the enormous rilmlﬂpmmt of shell
factories at heme, an output of 2,000 4'5 ineh shells per wark
was regarded as such 3 small contribution that it did not appear
wortl while to divert plant from other rposes,  The wir :
can be more usefully employed in mmﬁjng to the increasing
urgent requisitions of wormal indbstrial pnterprise.  Fourtean
sets of engines for the various y1es of river craft under constrae-
tion in the yard were in land, the largest of these heing
capable of indicating 400 h. p,

In nddifion to carrying on fhe man ufacturing work desoribed above, He
compamy are agents for many: firms who make speaial machinery at home,
and an important part of thefr husiness is im rting the same and armaging
for its ervction. They have u Hoonse to man acture the Humphrey Gas P
and have vecently mads several for the Madeas Corporation fo be llﬂﬁiﬁ
pumping sewage.

The equipment of the works is of an unequal character in the different
departments. -~ Notably, in respect to woud-working machinery, it is of a very

wimitive charnoter. Logs were heing reduced fo seantlings ¥ hand snwyers,
6 general impression ereatad is that, whilst the firm has a la and miscalln-
noous husiness, it is not abreast with modern develo ments. ¢ capital of the
company is ¥1 lnkhe in ordinary shares, and R, Iﬁ,?ﬂ,i}ﬂﬂ in debientures,

MESSES, D, WALDIE & €O, AND THE BFENGAL DISTILLERIES
LIMITED, KONNAGAR.

Fisited 19th Tanuary 1917,

These works look as though they kave Lad their tlay, and the ent
appears 10 be desponding and unenterprising. The {l:imri;ni feature of the
is an antigus sulphurie neid plunt of 5 type by 6o means efficiont. Thers
are six lead ﬂhnmhnm%

: ut no Gay Lussae or Glover's Tower, and the waste of
nitric ocid must le vonsiderable.  Part of the aeid manufdcture s sold as
such and is concentrated in glass, but a considerable proportion is used in the
wuorks for the manufneture of sulphates of aluminium, iron and maznesium, The
alumina is obfained from hauxite procured from the Central Provinees, and the
magnesites used in the works Is hvought from the Salem District of the Madras
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residenicy. The it of mognesium sulphate is af®nt ten tons'a mouth
Nitrie aoidt and hydrochlorie acid are also mfnﬂotmul - T '

Adjining the chemieal works and under the same management, hub
belonging o4 separate company, is a small distillery in which counkry spirit i
wmade from makug and Jave molasses, There are two stills, one an ordinary
Coffev still nod the other a patent French still, which yield unsatisfactory
sesults, Tho output of proof spirit.is 10,000 gallons a wonth,

Attached to the distillary is & bonded laboratory in which aleohol of high
strength is prepared and, on & small scale, pharmacen ieal preparations involving
the use of spirit aro monufnchured. st of thest are vegelahls extracts
prapared from raw materials imported.

Messrs, 1. Waldie & Co. have recently faken up the manufacture of

asium bivhromate from chromate ores obiained from Baluchistan, bat this
work is being done in a Uranch factory elsewhere and las been assistad by
epants frons the Department of Industries in Cawnpors,

The management complain that their spliere of operations is greatly
restrieted by the high price of sulphur for which they have now to pay over
Rs 200 & ton. They hiye made no sttempts to use any of the immense variety
of drug-yielding plants wiich can be grown in Indin. They stated fhat l.hci
arp nlso greatly handicapped by the dilfienlty in gefting stonewaro Jars in whie
to patk their various profuctions, that Madsrs. Burp & Co, decline to take up
their manufacture at Raniganj, and thatan order placed with the Ferfect
Pottery Company, Jubbulpore, for 400 jars o month wis only in part executed,
amil that the jars supplied were so imperfectly glazed ot the hotiom that the
cantents lenked it course of transit. Apparently, for the present, they ave
deépending upou supplies from Messrd, Parry & Co, st Ranipetin the Madras
Presidoncy. .

Another diffienlty is the Tigl eost of sodn.  Bome balf-hearted attempls
linve apparently been made to extraet this compound from the wear soils of
Norliern Indis, but with oo practical result, For the retail supply of
chemicals, ¢lise botiles are also required in Jarse quantities. The failure of
the various alterpis to establish the glass industry on the Hooghly has doubtless
retarded the development of these loenl works.

THE GOVERNMENT CENTRAL WEAVING INSTITUTE,
NERAMPORI

Pigited 13th January 1917,

' Mhis weaving school waus started in 100D and from the putset has been in

+~charge of Mr. Hoogewerf, one of the eacliest of fhe Government of India
sohiolnrs.  He has tendered evidence to (he Commission and wos examined at
some length.

The school issituated in an ol building at Serampore which is not parti-
etlarly well ndapted for the ptrpose. There arc two clisses of, students; one,
artisans of the wenving eommumnil, who come to the Tnstitute to he put
through a coums of instruetiom in the wse of the fiy-shuttle lhom, They then
voturn to their villages and sre supposed to set wp #s fly-shuttle loom Weavers
Whether they do so of not is uncertain as the Principal states that he has no
time for inspection work in the distriets. The other olass is composed of fairly
well educated young men who are puk throngl & complete course of technical
instruction in weaying, so that alterwards they muy become master weavers
pontrolling small hand-loom Inetories or tenchers in industrinl schools,. The
eourse of instruction extenids over two years and is of 8 somewhat elnbornto

‘charactor.

The sehiool is well equi with it looms, frame looms and specinl types
‘of Tooms such as thal lf:}mglifduul 'Lr;n the Salvation Army and the }E[Mtu:l}':ﬁ;
peilal loom. Tobbies nre frecly usod for siuiple ornamental horders and there
_are ong or two small jacquand machines for morto intricate patterns. ‘There are
seversl types of warping miil and some of Hattérsley's pirn and bobbin winders
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The school is pofllar, s at tho presunt timo there are 47 studonts in the
Ligher class and 50 in the' srtican “olass, the vast majority of whom regeive
stipends or scholarships,

The expenditure on the school last year was elightly over Re 26,000 A
recond is m%neﬂ of the subsequent careers of at.udeni; who have passed out
of ths solool ; but the retord is a very imperfeet one and affords very little
information on which to base an opinion as to the practical results achioved
from the course of training. The average cost to Government of each student
frained in the school is about Rs, 260 a year, and in addition to this st Do
included the value of schiolaiships and stipends derived from outside sourees,
Esch student hias to purclisse raw material with which to practise, and is
allowed to take away such cloth as he iz ahle to make,

The Principal has s high opinion of the utility of the Hattersley's pedal
loom, which is directly contrary to South Indinn experience. He, however,
confivms South Tndian experience in regard to the inu ity of the Salvation
Arvmy loom; but le has refrained from disearding them, apparenily begause
they were recommended to the Government of Bengal by Commissioner Bootly
Tucker.

The Commission were informed by the Principal that abowt 15 hand-
loom factories had been started in Bengal by the passed students of the sohool 3
bint he had absolutoly no information as to whether they had proved suceessfnl
or not. Ho has promised to collect this information and fo stibmit the same
s early as possible.

There is no conclusive evidence that the sdhool is effecling any matevial
improvement in the condition of the haud wesvers of Bengal. 'The Prinei
has undoubtedly a good knowledge of the techuique of hand-loom weaving ; bt
he has alh:gfrtiur neglected the economies of the industry and if is, at the
present time, probsble that an improvement in the organisation for marketing
goods is of wueh greater importance than the introduetion of improved tedhni-
cal processes. Experionco elsewhere in India shows that where the weavers
have a freo market for their goods, thero is not the slightest difficulty in gettir
them to adopt any machinery which will lielp themw to inerease their pm
power,

THE ORDNANCE PACTORIES, COSSIPORE AND ISHAPUR.
Fisited 15th January 1917.

Of these two factories, that at Cossipore was started as early as 1802, and
when the time came for large extensions, it was found that the land in the
neighbourhood was so valuahle that it was preferable to go up the river 14 miles
to Ishapur. i~

Tahopur—The principal feature of this factory is the steel-making plant, ,
consisting of two lijl:tun naces designed Lo mi'::w acid steel of fnirlyplﬂgh
carbon content from imported pig, containing a very low percentage of phos-
phorus, The cast steel ngots are reduced to the requisite seotions necessary for
the work of the factory in a rolling mill of more than sufficient capacity to deal
with the output of the furnaces gI'hqa officers of the factory state that hasic
steel is not suited for guns, and that acid stee] s greafly preferred for shells.

At the time of pur risit, only one furmace was working, as the othor
hail recently hurnt through and was under reconstruction. The rollers for the
piills are made in the fetory—those of very hoavy sections from cast iron and
the lighter ones from cast stesl, Ty the Intter case, to ensure thory lily sound
castings, very large headers are employed. The plant for making shells, both
high explosive and shrapnel, is of considershle capacity and recently, working
donble shifts, as many as 50,000 have been tumeyﬂuui in & month, The shells
nre forged or deawn in hydeanlio , and there is a very Inrge hydranlio
pumping station, supplying water at botl 700 and 3,000 pounds ure per
square inoh. After the shells have been § snd drawn in the bydraulic
presses. they are rough-tarned and then despai to Cossipore to be finished.

The seetion of the factory devoted to the manufacture of cartridge cases
anl fuse caps is very completely equipped, The principal alloys used are :
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brass, (70 copper 80 fin); pumniukel. (BUeopper 20 niokel), munganese-hronze,
an-mutal and slnmimium-brass, The eopper s obtained from Australia and
npan, the zine from Buwwope, nickel Australia, the tin comes from the
Struits and e aluminium comes from Great Britain. There iz an exten-
sive range of furnaees for melting down thess alloys, and great eare is taken to
gel themy of the proper composition. Ahout £800 worth of plumibago cricibles
are wsed up per month. Tt would be of great advantage to the factory at the
present time, if they could obtain suitable plumbago crucibles made in this
eountry, and it is proposed to make some wriments in this direction. The
worth out erucibles are brokea up and gro ander edge runuers, and the
graphiti contents separated by a lixiviation process, which yields an B0 per cent,

graphite suitable for lubrication purposes.
The i rmetal from the foundry is mestly rolled into strips, and there.are
# finmber of suitable mills for tMls purpose.  Wide plates are not rec nired in
ihe faclory and arenol rolled, 'l'ﬁ:e strine e ribbons are very carefully rolled
to the proper gange and are almost entirely converted into dises by suitable
punching machines. For the heavy earirilles casos, (he dises are roughly a
quarter of an ingh thick, and fthe eartier drawing operations are done with
machines consfructed on the Polte system, in :'tinh the outer die in au arili-
pary dmwing press is replaced by revolving steel balls through whiol the
puneh, operated by u powerful sorew, forces the dise. [nsteard of deawing the
metal, it is really spun, snd the tremendously heavy pressurcs which wonld le
necessary in & drawing press are avoided. Ior sulisequent operations, ordinary
deawing presses are used. Between each’ operation, il |s necdsary 1o pnneal
the metal, and the annealing farnaces are kept af & constant terperature which
i wndey control by electric oters, The femperatures used in annealing
range from 520" to 'GTE‘CI.. the higher temperatures being used at the varlier
stages of the work, For making dies and punches and other tools, there is
tm::feciuﬂy equipped workshop which contains a large pumber of fairly zood

Under war conditions, the factory now works fwo shifts of 11 hours each
-and employs sbout 5,000 men.

The Cossipore Shell Factory.~Tn this factory guns up to &5 inch hore nre
made ; hut the rough forgings of these are sent ont from home, The machine
tools in the zun section uﬁsthe factory are capable of tnrning out guns up to
inch bore. The major portion of the factory is devoted to the manufacture of
shells and fuse caps and miscellaneous details connected with ordnance work,
Comparatively, few really high class modern tools were in use, There wore

: antomatio Iathes and & fair number of ** Capstan ' lathes, the rest of the
maclines being of an antiquated pattern.

For the ol shislls, lead bullets are required, and these are made of a
compound of lead and antimony in the pmport?:n of sevan fo one.  The bullels
are cast by hand in small metal moulds, (he yunners sheared off and the balls

tishod in & tumbler, Bach shrapnel case is Alled with a given weight of lead
mllets, the intervening spaces being filled with resin. 'Il'im gholl bodies are
coated with copsl varnish and dried ina stove for two hours, Preyious to the
war, the pemetice was to dry the varpish for eight hours, Owing to the much
grepter output since the war, the eost of manufnature has been considerably
sednued, and further economies have been effected by a less vigid insistence upon
extreme accurnoy in unessential parts,

Judging from the published aocounts of shell factories, which have recent-
{v been erected in England, the equipment at Cossipore must be genernlly
deseribed as out of date snd ineflicient. This is partly due to the conditions
which the factory has to meet. About thirty different types of shell must be
turued out, and no care is taken in making roquisitions for the same, so that
the 'p:tazt of the factory can be arranged for & long and contitiuois stralght run
of w

This factory also employs about 5,000 men, now ihat itis working donble
shifts. The pumber of Service officers to coutrel so Jarge a biody of labour i
extremoty small, and, all told, there are anly now about 50 European trained
men in these two factories.  All the work turned out must be of a vory high
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order of accuricy, and it is satisfactory to recond {hat I,mii_nn workmen can be
comparatively easily trained to attain the necessary standard,

THE BUCKINGHAM AND THE CARNATIC MILLS, MADRAS

Fisited 28vd Jannary 1917,

Of the ihres mgtan mj“il nlnw mhwﬂ;;ﬂiﬁ}ldrm Bnmmli rdéthe Buek-
ingham and the Carnatic Mills, are managed by s Biuny & Company,
ﬁﬁﬂ They are situated to the north of the town, in the suburh of Pm:nhui
and the mill eompounds are eontiguous. The Buckingham Mill contains
33,012 spindles and 1,048 loams, and the Carnatic Mill contains 32,102 spindles
and 926 looms. Though they differ in many details of equipment, the mills
are run on the same general pringiples, and in the soeinl and eduentional work
they are assooiated.

The Members of the Commission made a detsiled inspection of the Buek-
ingham Mills. The prineipal sources of motive power were two 1,200 h.p., four
cﬁindar triple-expunsion engines and one 500 lip uniflow ewsine. Electrie
driving is nol in use'ln these mills; but otherwise in regard to motive power,
they represent the very best modern practics, The high price of fuel in Mulras
(coal costing nsually from Rs. 18 to 14 n ton) renders t[:is essembinl, Tn the
Carnatic Mill, a large Diesel engine has also been installed ; hut the experience

with it, although by no means unsatisfactory, has not warmsnted further deves
lopments in this direction.

Al the presunt time, all the yarn span in the mills is used i the  looms,
which ars mainly engdged on the production of klaki cloth for the Army. In
normnl times, the mills are colelirated for the wide ringe of their pmdﬁ&inm‘
which inelude muny elasses of fancy romls, Twonty Nortliery ) antomatie luans,
recondly installed, lisve given such satisfactory resulis that < Binny and
Company have pat in 800 more of these looms in the now waaving shed of the
Bangilore mills, Mention may flso be madeof the machines for combing out
short staples, as these are not commonly found in Tndian spinning mills.

The dye house, whicl is now chiefly devoted to the production of khaki
dye, is quite up to date and is under the control of theee Buropenn chemists,
The bleach liquors are pmduced electrolytically by the Mather and Platt .
The waste liquors from the dye houses are ﬂuhijmted to an elaborate system of

i ifleatt : ¥
filtration nnd purifieation hefore they are discharged into the O N
oatural drain betwean the two mill compounds. tary Nulla, &

A notewarthy feature in the working of these mills is their order angd
oléanliness, also 1;1:15: ‘reffl high state of diseipline which, is maintained theo thie
out. The mill compound is paved with cobble stones and is Htmﬂrﬁin:rghy

clean and free from dust. .
To the north of the mills, tlie company liave acquired a large ar
land on which they have buill 4 considerabls number qu excellent bu il

for their Entopean stall. They liave also provided a elabhouss nnd?].:‘;
building desizued as bachelor quarters for the single men.

The provision for the edieation of the hnlf-ﬁmem'emplufa] in the mill and
for other operatives is unique in India. The work was started some 10 gp 12
years ago and has graduslly developed., The sehaol buﬂﬁingumexculhut, |
the teaching stuff s under the control of two English ladics, ono of whon; {s

at M.A. ¢ the London Universsity and he other 5 kindergarten speeialist
Attendanoo in the u&hﬂulls 15 voluntary, and there is uppnr:ﬁjl:; B0 necessity
for compulision, ns the a( vantages of edocation are now wreag] Apprecia L
the mill operatives, i o by

There are elementary Lechnics] clusses condneted in the évening by some
of the mill staff, but as yet this branch of the work is not greatly developed.

The schools ceceive a grant in aid vom Goverument of Re. 3,000 4 year unid
are inspectod by the officers of the Edueation Department, 1) Is bero un-
necessary to repeal the byformation reganding the resylts ackieved by thes
sohools, which is contained in the evidemoe tendered o the Copmissioy by
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Sir Olement Simpson ; but, briefly, it may be stated that, apart {rom say othoer
cousiderntions, the money spent on this edueational work is considered to he
avery good investment.

As yot, no provigion has been made for housing the workmen ; but this
i a matter whiell the Diroctors have in contemplation,

For the benefit of the work-people, the company hnve established & grat-
ity funi, and each operative is credited monthly with b per eent, of the wages
he s espned.  The amount so credited in the half year is doubled if the half
year's working of the factory has been satisfactory, At the end of 10 years
the operntive may withdrw the amount standing to his eredit br fransfer it
to mn aceount in the Work-peoples’ Savings Bank, also estahlished by the
copany, on whieh inferest at the rate of 4 per cent. is paid. After 10 years'
survics, if the operative continues in the service of the company, he is entitled
to au ingressed gratuity of 74 per cent,, which he may withdraw on similar

‘terms, 54 the eni of a further periodof 7 years' soryice. The vules under which
this fund is worked are printed in every pass book in both Bnglish and Tamil,
and they are ¢minently fair fo the operstive, who is. nol asked to mike any
emtribution himself. Their pbject is, of eourse, to'secure a stendy andeonti-
auous attendance, and in this they seem to have suceeedod.

For the convenjence uf the employes. a Savings Bank has ulso been estali-
lished, and on the deposits made therein interest is allowed at the rateof &
per caul. pergnuum, payable hall yearly, Besides these funds for the work-
people, there is an officers’ provident fund, to which the company make half-
yoarly donations, the amount depending ou the results of the Lalf yenr's

Attached to the mills is a chafiram which provides: @ eooking, cating,
ing f and shelter for work-people, with separate accommodation for

different religious and castes, and a sleeping place for single wen coming from
up eountry until they get smitable lodging.

Thereis in the mill compound & dispensary suunder the charge of the com-
pany's madienl afficer.

Thete jsalso 8 recreation ground adjoining the solools, to which the work-
people are adiitied on all days of the week hetween 6 A, and 6 v

The uniformly successful resulls acldeved by both these mills in recent
years may bo taken as ovidenc: thut (he very practivs]l measures detailed above
for the welfare of the work-peoplo lave conduced to smooth working and
harmouious relations between the company and their elployeés.

MESSRS CHAMBERS AND COMPANY'S TANNERY AT PALLA-
VARAM.

Fisited 26tk January 1917,

Pallavarsm 5 about 11 miles south of Madras and is the centreof a
pumber of hide tanneries produving light-tanned leather, for which Madras is
wiell known. Mr, Chambers was working one such tannery at the timo when
experimental work in the mannfactury of chrome loather was started in the
Madras Schoal of Arts. The Assistant who was directly in charge of the oliropes
tanning experiments wus an Huropean, Mr. G. E Brand, who was then Hving

ith My. Chambers; and it was i consequonce of the information supplicd by
E:. prand that Mz, Chambers sturted experimenting in chmme tanning on
somewhat similar lines, thoueh lis varlier efforts met with little suceess: As the
Government chrome-tanning business developed, so did that of Mr, Ohambers,
put slways @ few months later. The Yrumm‘-}w closing of the Government
fannery wis distinetly prejudicial Lo the ¢ evelopment of the industry ; but it is
to the credit of Mz mbesrs that e persevered with the work in spite of
many difficalties, and there is o doubt that his intimate acquaintance with the
hide snd skin trade of the Prt:iii‘lﬂhc{ hiss umterigﬂs contributed to the success-
ful development of the tannery and leather-working factory inspected Ly the
Commission st Pallayarm.

B
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The tanvery is ou a consideralle seale and employs about 1100 men, for
wlhost aseomvmodation 300 houses have hnen ereted in the neighbourhood. The
tannery buildings have heen extended from time to time with the development
of the business and are of semi-permanent character.

Both chrome tauning and bork tanning are coarried on. A considerable
amount of machinery is employed, and what in India is considered s bigl-class
leather is turned out. Sinee the outbreak of tle war, large army contrapts
have been obtained, The manufacture of ammunition hoots was taken up, but
abandoned as not being profitable st the Cawnpore rates.

At the tima of the Commission's visit, a good deal of harness work was in
hand; but of a quality distinetly inferior to that tarned out fn the Government
Harness Factory at Cawnpora,

A fow months ago all the boot-making machinery of the Mysore Olirome
Tannery was sold 1o Messrs. Chambers & Co., and is now working
at Pallavaram. For two or three years the Mysore company ran this
muchinery at a dead loss, entirsly owing to labour dificulties, whisk do not
exist to anything like the ssme extent at Pallavaram, A very large rarieg
of work i« furned out in this tannery and leather factory, the “hest of which.
i nndoubtedly the various lines of boots and shoes, chiefly made for the
Cnloutta market. The tarmery is-obvionsly the ereation of ‘8 busines man
picking up manufacturing exporiencs as he goes along.

Mr. Chambers stated that In the initinl stages he lost money, but that
latferly he had been working at o fair profit, The value of the hlock map be
estimafed at about four lakhs of rupees, with probably five lakhs of rupees
worth of stock,  Sooner or later, the fastory will have to be re-constructed,
if modern forms of tanning and lesther manufaciurs are to be introduced fn the
south of Indin. The Southern Fresidency is favourably situsted for the Ueyelop«
ment of tarning owing to the existence of a very lnege cluss of suitable Inbour,
and in this respeen it i much better off thnn Bengal.  1f the whole of the hide
trade of Bengal were diverted to Madras to be tanned, there would be  little
diffienlty in finding sufficient labour, though there is no doubt that it will take
years to train it properly, .

THE INDIAN ALUMINIUM COMPAN Y, MADRAR

Fisited 20th Jonuary 1917.

At the time of the Commmission's visit, (he fuctory was practically shut down
owing to the exhaustion of the supplies of sheet aluminium, which hitherto the
company had obtainel from the Brifish Aluminfum Company in Great Britain.
Tcﬁmtiva Etupﬂﬂwem lieing faken to develop new lines ::d manufacture in  brass
and copper. The [aclory is ve letely eqm with maolinery fop
turning oul hollowsware and ?“mwm nE::Ici . inning sre very ];ryga’ly
employed. A good deal of work is still dﬂna% hand by indigenous eopp
suiths, but this is mainly for supplying o which are not big-anng to
Justify the applieation of wachine methinds,

At the outbreak of the war, the company held very large stocks of
aluminiun, and these have been maiunly nsed to supply the requirements of the
Indian Army. The chiof lines of manufaetire sre seamless water bottles,
nests of cooking pots, eaiing trays, ration carriess and tumblers, The
copany is now manulacturing a number of very large stills and condensars
for the sandalwood oil faetories of the Mysore State, Thiz is a new line of
work nud, it is hoped, will Jead to furflier developwents, Tn the past, the
eomptiny has been very successfnl commercially and has paid large dividends
but the operations are now restrioted Uhrough inability to obtain supplies of
aluminium and by the very ligh rates prevailing for sheot brass and copper.

-, The paid-up capital of the company ix shightly over Bve lakhs of poes,
and it has large m?r'm funds, - iy o

Besidos this company. thore are o var large number of small Indian firms

manufaeturing nlmf:inumgm&ain no:gnl times. Thess are scattered over
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tha Presidenoy ; but the bulk of them are in Rajahmundey and hbouring
towns in the §urllmm Oirears, i x
_The demand for aluminium in India is now on a sufficiently large seale to
justify the establishment of a factory to extract the metal from the bauxites
which hasve been found in the Central Provinees. From & wilitary point of
view, it would be of advantage if Indin possessed suoh works,  Praotically the
whols of the Indian Army ix equipped with wluminium eooking ntensils
supplied by this company, and the people of Indin nre using this metal Iargely in
lace of hirass and copper. From an economic point of view, there is no doubt
t its use should be encouraged, as Indin would then need to import svach
awaller quantities of brass and copper. From a hygienic point of view, it
possesses great advanfages over these metals, The lialilify to corrosion under
cortain viroumstances is not mu insuperable difficulty. It has made progress
somewhat slowly ; but the pﬁﬂif]ﬁ of India are gradually learning for what
purposes aluminium may be fitly employed and swhen it should not be used,

HENKESR TILE WORKS, TELOKE.

Fisited 1st Februwary 1917,

These tile works were started by a German company, sud previous to the
war the whols of the eapitsl was lmil in Cermany.  Recently, they have heen
sold to a British company.

The principal product of the factory is Mangalore rocfing tiles of which the
daily output is aliout 20,000, The clay is obtained from deposits 6 or T miles up
the Beypore river.

The superintendent in charge of the factory is Mr. Baker, who wus for-
merly commercial agent of the German company in Bangalore. He hus no
expert’ knowledge of the business and is entirely in the hands of the trained
misfries, who have been in the factory for a considerable time.

The plant and equipment are naturnlly of German origin aud nre well and
conveniently arrang Ons improved Hoffman comtinuous kiln containing
16 chambers was shows to us. It is worked al tlie rate of two chambers a- day,
so that the eyele of operations is completed in eight days.

. Besides roofing tiles swhich are of exeollent quality, the fmf]? also turns
out salt-glazed eartlienware pipes; but they are admittedly inforior to those
made st Jubbulpore and Ranigunge, Firebricks and very good wire-out hricks
are manufactured, also various patierns of roofing tiles snd, at times, copsider-
able guantities of terrs eotia,

The mansger complained of shurtage of labour, but this seoms to be
mainly due to inadequate arrangements for accommodating the work-people
pear the site of the works, also partly to the fact that very low wages wers
paid. The files command a market over the whole of the south of India, and
many are shipped to Ceylon in coasting boots.

The industry was first started on the west coast by Germans or Swiss
attached to the Basel Mission, and it has grown fo very large dimensions, giving
employment to a very considerable amount of labour,

Factories of & similsr type have been started elsewhere in Coimbatore,
Madras, and at various places in the Mysore State ; but owing to the unsuitabls
character of the clays, they are not altogether & success and uauul]x only
command local business,

GOVERNMENT FISH-CANNING STATION, BEYPORE.

Figited 1at Felpnyary 1917.

The Commission were roceived al the Guvernment Fish-Canning Station

by Sir Frederick Nicholson, K.U.LE,, the Honovary Director of Fisheries, whose

terested labours, sines his retirement from the Madms Civil Service, lave

resulted in the establisnment of a properly organised Fisheries Departwent,
0a
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increasing importanee in the future,

The Fish-Oanning Station was started to test the possibility of developing
& trade in tinned fish, and its equipmoent and methods of working may hetnlian
to represent the very best modern practice, Owing to the ease witl which
toxins are developed, it is absolutely essential that the processes ol sterilization
and the methods of packing should be such as ta ensues complete frvedom from
this risk. On a small scale this lias probsbly been achivyed, and o Visitor to
the factory cannot fail to be impressed with the fact that every ible effort
has bheen made to eliminate tﬂr&w dangers, and experience has shown that tie
products of the factory are in this respect on an equality with Lmported goods,

The principal fish brought o ths cannery are sandines, mackersl and

=

prawns. There is o complete tin-making plint and, to ensure that the ting

are free from rust, they are made from day to day as required for the EBPL&;_
i

of fish dealt with. Besides canned fish, smoled fish, salt fish and iped
put on the market. The basiness in the latter farms of preserved fish has nog
yet greatly developed; but it will becoma exceedingly important, should
deep-sea fishing be introdueed, as is proposed, later on,

The Commission were also shown models of the fish gnang factories, which

have been established along the coast, snd which have proved so snecessful that
there are now 240 of them in existence. '

Vst shoals of sardmes ocour on the west const, and formerly these wern
netted and brought to the shore and spread out on the sands 1o b dried by the
sun. Wheon the fish were large and contained § considerable percentawe of il
the result wis not very sstisfactory and the so-called fish mannre was nost,
easily handled and yislded the best resnlts from comparalivoly poor fish. In
the now provess introduced by the Honorary Director of Fisheries, the sardines
are put info Iarge open tanks and bofled, e ail separates out, rises to the
surfnce and is deawnoff. The fish cake is put into gunny bags, and the remajne
ing oil and water removed by pressure in s hand-worked sorew press,  Tn the
hest type of factory, steam heating is employed and a cloar yvellow oil
containing 8 large amouni of slearine is obtained. Bteam lieating oufails &
steam boiler which adds mnsidrsrﬂh!;r 1o the initial enpital required, and the
majority of the installations consist simply of a boiling tank beated by an open
fire. This is mot under proper conbrol, and the qil ﬂhininetliu_iu‘rariah_lj' ufa
very dark colour. Trom 10 tons of sardines, which cau be delivered at the
factory for about Rs 100, roughly 13 tons of fish oil and 1§ tons of dry fish
guano are obtained. The value of the oil and Bumno in normal fimes is
approximalely Rs, 8300, and ns the working expenses nre said to be only Ra. 50,

ut one-half of tho gross sale-proceeds is olear profit.

There can bo no donbt that in the improvement of the manufacture of fish
gusno very valuahie work has been dons, The fel cauning is at present on a
small seale and its commereial prospects lave not yul been fuily determined, A
very limited market has so far gaen tested and eveu that has not been rogularly
suppliod. The shoals of sardines vary from year to year and sometimes fhera
are none at all.  Only those, which can he Iandad compuratively eloss o the
station ean be deall with, It is not ¥et certain that it will be possibie to
obtain a supply of other edible flsh with sufficient regularity to keep the some-
what highly paid staff of the factory rogularly employed, and there is ng yet
ho evidence to show that the profita on Lhe husiness will be sufficient to pey
a satisfactory dividend on the capital invested in the factory. '

e
- COCOANTT OIL MILL, CALICUT. 3

Fisited Srd February 1917.

The ofl mill visited by the Commission was owned by Mahomedans
from Bombay, and is typieal of the olass of wills working on the west const
for the extmetion of ‘coconnut oil. The installation consisted  of 24
ghawi mills arranged in two parallel rows, each mill heing driven by bevel
gearing from a line shaft running under the mills. The souree of motive power

which has already done mueh nsoful work and which promises fo becoms of

-
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was & steam engine driving a main shaft st right angles to the two lines of mill

shafting, the power being transferred by bevel . The arrangement is
mimja.nﬂ convenient. As cocoanul mfv is mam:uﬂ, the iron ghani
mill is, for s moderste outturn, & fuirly satisfactory way of at the ail

There wero no filter presses, and the factory is mb{xrulu af thumb, & con-
siderable percentage of oil being left in the cake. Under present conditions,
however, it is doubtfol if it wonld pay to extract this cil, as cake rich in il
commanils good prices,

THE BASEL MISSION WEAVING ESTABLISHMENT, CALICUT.

Pisited 8rd February 1917,

Many missionary bodies working in India have found ii expedient to
establish industrial schools for kraining the chililren belonging to the Mission
settlements. Most of these schools originsted in orphanages and were specifi-
eally intended in the beginning to provide some kind of industrial training so
as to enable the orphans to earn iheir own living. The Basel Mission, who
work chiefly In the Malabar district of the Madras Presulency, have, however,
adoptad a mush bolder industrial policy and, through their indnstrial establish-
ments which are run on & purely commereial bosis, 1ffords employment toa very
lsrge number of It connected with the Mission. Their principal effort has
heen {n the direction of hand-loom weaving ; but they have also lurge file factories
and #f least one mechanical workshop. The very large snd flourishing tile
industry, the chief product of which is the Mangalore roofing tils, was pioneered
by men sent out by the Basel Missiom.

Msny of their early converts were weavers and, as these people. were o
some extent ostracised by the rest of the population, the Mission took up in &
business-like way tha question of providing them with work. They introduced
the Enropesn hand loom snd started whaving factories, concentrating their
ufforts on the production of cotton goods suitable for use amougst Europeans
anil Anglo-Indians. Moeeting a real demand and using commercial methols to
develop fheir business, these hand-loom weaving fagtaries have proved & great
SUOCEsE.

The factory at Calicnt visited by the Commission is in every respeot a
contrast to the surroundings in which the ordinary indigenows wesver works,
The Imildings and sceommodation may be desoribed as lixurious, and the loons
aivd equipment represent the higlest developwent of the yarious branches of
hand- weaving that have heen taken up, Cotlon check suitings, duster
cloths, towels of every deseription and table napery are amon the more
important lines of manufacturs. Ten eloths, talle eloths and tuble napkins
may be specially mentioned, and the jacquant looms are practically the same
as may be seen in the hand-loom weaving establishments in Belfast, where the
finiest fabls linem Is turned oo, The woaving is of good gualify, and it is
s pity that such good hand work is put into comparatively inferior raw
materisls. Meroarised cotton is now to some extent employed, but there se¢ms.
{o he no reason whatever why fine linen yaru shonld not be imported and (he
yery Dbest class of table linen manufactured. Such goods would I})mhnhlg find
very limited market in India ; but weavers earning Wo anuas & Uy in Calicut
should easily be able to compete with hand looms worked by men getting 85
shillings a weck in Europe,

Besides wesving; a large mumber of women are employed on drawn-thread
work and t;mhmitlcrﬂ, and for this work imported linenis used, Tt is difflcult
to understand why the linen eloth itself is not made in the factory-

At the time of our visit, there were 258 hand loows, some of them capable
of weaving eloth 9 feet wide, Of these, 204 were actually at work, and nearly
ail of them on figared work mqumngkgwc!unni linryess. The manager statad
'Ihutit;la total number of persons working in the factory on the day of the visit
was 502
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THE NEW MALABAR TIMBER YARD, CALIOUT,
Figited Urd Febroary 1017,

This was started by a man named Brown, who raz il for a number of '{um- !
and then comverted it into a limited 1inhi.l‘iltg company with a capital of six
lakbs of rupess. The company soon found itself in diffieultios and eventunlly
went into liquidation, the business being taken over by the existing mﬁn,-
which is appurently working more satisfactorily, Tle company has a large
trade, ifs chiel sources of supply being the forests in Malabar bordering on the
Kallai river.

Most of the plant is old, and the works are badly laid out ; but during the
last thres yesrs, under |he supervision of a practical timber man, considerahle
improvements have been effeeted, The machinery for breaking down logs consists
chiefly of band saws, with eirculsr saws for l:ip}u'ng up the smaller scantlings,
There are a few wood-working tools und a number of carpenters are employed
in making up the finished work. Most of the work now in hand is for the
Military ut, and there is a large contract for special packing cases for
the Cordite Factory in the Nilgiris.

The mansger of the company complains about the short supply and
increasing cost of timber, which he attributes to lack of proper transport facili-
ties in the forests. It should be noted that, althoush there are large areas of
Government forests in the district, the supplies of timber are cliefly deawn
from privately owned forests.

THE GOVERNMENT SOAP FACTORY, CALICTT.
Fisited 8rd February 1917.

Thie small sosp factory has been stavted by Sir Frederick Nioholson, the
Hanorary Director of Pisheries, but it can hardly be desoribed as a legitimate
outeome of the work of the Pisheries Uepartment. A chemist was engaged (o
tleal with problems connected with fish oll. He bappened also to have received
some trainiug in the manufaeture of soap wnd, apparently, as thers was not
enough work to keep him fully employed on fish oil, he was soft to work to
make experiments in the manufacture of soaps from the table ails avail-
alile an tlm west coast, The early experiments F‘mnmml weil, and eventually
Guvernment placed the sum of Res. 75,000 at the disposal of the Honorary
Director of Fisheries to establish this soap factory, A five-ton soap kettie has
heen installed, and theve is a fairly up-to-date plant for making both common
and fellet soaps. The produets of the factory sre of good nality and should
find a ready sale ; but w0 far, very little has been done to (?E?Elﬂp this side of
the venture, and the stocks of soap in hand sre somewhat heavy, Tt cnnmot
be said that any really useful result has been achieved ; lut if the factory
can he made & commercial suecess, whicli is howpver more than doubtful under
normal conditions, it should be the pioneer of many small soap factories. An
nitial mixtake was made in allowing the experiments fo he started in the
Fisheries Department, and the muarnm.ﬂ factory is transferred to the
ment of Dndustries the belter. The establishment of this fa ‘is undoubt-
edly due to the strong personality of the Honorary Director of Pisheriss, wha
has been allowed to embark on an undertaking in no way connected with the
department which he controls.

THE SINGANALLUR JAGGERY FACIORY.
Fisited Sth Felruary 1917.

This is a demonstmtion factory established hy the Department of Industries,
Muadras, with o view to introdueing improved methods of cane crushing and
jaggery hoiling.  The history of the experimomtal work on ;ngg'u'rz MAnt-
ncture, Which began in this fuctory in 1912, i fully desoribed in bulleting
issued by the Department of Industries in M and hy the Agricultural
Department st Pusa.  The present plant, which is the onteome of many

lments, consists of 4 12 P oil engine driving a thvee-roller mill, wit
rollers 127 in dismeter and 18" long, The juice from the mill is boiled down
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in four sots ufthrupm,umiﬁad‘m tiers, with rm] [urnace for hurmﬂ"
the mesnsse. The factory had just eom etod its season's work and |
manufotured 8,000 maunds of jaggery (one maund=352% pounds). Iu an
adjoining shed wis a very large quantity of megasse, clearly proving ihat the
megasss from the eano-crushing mill, was more than sufficient to manufacturs
the jaggery, The frashly cut cane is hrought in by the neighbouring ryots and
the jasgary produced therefrom is roturned to them, a charaeof Re. 1 per maund
being made to cover (he eost of running ihe plant, Some ryots who were
presont spoke favousahly of the work of (e factory and sdmitied (hat they got
at least ten per oont. more jaggery owing 10 the wsa of (he power mill, and that it
also relieyed their cattle from the vory hegyy work of cano erushing. Roughly,
the profit on the wurkirg of the factory during the season was Lmll the gross
receipts and wus more than suflicient to cover fhe interest and dspreecintion
charges The net gain to the ryots usipg the factory waes ot least GO0 mannds
of jaggery worth Bs 7 & mannd or Re, 4,200, The saving due lo-the substit-
ution of & mechanically driven plant for eatlle powsr pannot be acourately
determined, but is certainly n yery large sum. Caleulations made M connes-
tion with similay plants working in Mysare indieate that ronghly the total
annunl saving due fo their employment is about equal to the capital value
of the plant installed. At pre-war prices, this smoanted to about Be, 12,000.

THE SANDALWOOD OIL FACTORY, BANGALORE,
Figited [1th February 1917.

All thie sandalwood grown in Mysore belongs to the State and, up il the
outhreak of war, was disposed of at annual anction sales hold in' the month of
November, The wood is chiefly yalued for the oil which esn be extracted from
it, and the bulk of it found its way intoe Germany, In November 1914, the
atiotint sales were held as usual; but there were no hidders, and the Director
of Tndustries thereupon suggested to the Mysare Governmeut that the time was
oppotiune for developing the business of extracting oil in the State itsell, 1%
was recognised thut & good deal of preliminafy experimental work was neces-
gary snd that facilities for carrying out such existed in  the applied chenvistry
department of 1he Tndian Tnstitute of Sclence. The experimenial \ork was
gucoessfully carried. out by Messrs. Sudborough und Watson and, at the prices
then preyailing for sandalwood, it was calculsted that the cost of manufactur-
ing the oil would be about Rs. 12-8-0 n pound, whilst (he priess then current
wore over Be, 15 a pound. In Oclober 1015, the Mysore Goyermment sanctioned
the erection of a factary, estimalad to cost about a lakh of rupees, on the land
adjaceut to the pro of the Dulisn Institute of Beience Owing to the
war, there was o greal di eulty in gelting plant and m&ciﬁnarg. and neacly
qﬁyﬂdﬁg installed in the factary s cither seoond-hund or of local manu-
facture,

- Tle experimental work had indieated that a process of steam distillation
was suitable and bhat the wood should he prepared in the form of thin flakes
or shavings, 1L was found that suitable maclinery, could be olitained from
Ameriea, but the plant ordered has not yel arrived, and temporarily the
methods for wparing the wond are somewhat orude and not altogether
satisfactory. _'?;Jl]nhﬂ are usel to prepare shavings, and these are mixed

?Fmrﬂn in & disintegrator.  The wixture of shavings nnd powdered
wood in the ratio of one to three is suffciently porous to allow the steam aCoess
to every particle of wood. The stills are made of copper, are evlindriesl in
shape :mgI at the hottom are fitted with an open stenms coil, whilst ot the top,
theve isa zoose nick Lo ear off tlie mixtore of oil and sfeam to the condensers,
Phe factory 18 NOW em:i]ﬁyax with 12 stills, the cylindrieal pm‘tinn of which i8
4 feet in dismeter and 4 feet hich, with one still & feet in digmeter nnd 12 fect
high and mother still 6 Teet in inmater and § foet high

Commencing work in May 1916, the output of the oil has gradually risen
to over 5,000 ponnds 4 month. Simultansoasly, the price of oil lins also risen
{ill, at the mw!;nihﬂﬁmu. ib isgi S?-::il naked at _thn:h fasctory for Iis 30 nI. Pmtii
The net ts of the T » already amoutt to three times ilie original cam
oullay. mmn is provided En;' a Luncashire boilor fired with wood fuel and
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also, recently, by a Cornish boiler fitted with a special type of furnsce for burn-
ing the spent sandalwood.

Previons to the establishment of this factory, Indian sandalwood oil was
not acceptable to the London market. Messrs, h and Watson of
the Indian Institute of Science have been rotained as ting chemists, and
to each consignment of oil sént to London a certificate of quality issued by them
is attnchod.  Every possible care is taken to manafacture the very highest

rade of oil, and the success is marked, as the oil now readily eotnmands the
ighest prices ever obfained far this commodity in London.

A new fnctory is now under construction in Mysore, which will eushls the
whole outpat of the sandalwood in the State to be dealt with, and it is anti-
eipated fhat in fafure the Government net revenue from sandalwood, witieh
previous to the war was aver 20 lakhs of rupees, will be more than doubled and
he site of the industry permanently transferred to the Mysore State.

THE KOLAR GOLD FIELDS.

Fisited 12th February 1917,

On these gold fiolds, five mining comparties are still workin . bwo are in
suspens: and eleven liave ceased operations. The Members of lﬁﬂ Cominission
spent o day on the field and were shown some of the mors important works
belonging to the Mysore and Uhampion Reef Mines;

They first visited the Bdear shaft of the Mysore Mine and desconded to
the 82nd level, which is about 2,500 feet vertically below the surface of the
ground, Here, some stoping oporations were ssen in progress, and the excellont
natural ventilation, due to the E}gu vertical shaft, practically tested. On the
surince, the winding engines were inspected, and it was noted that, though they
were originally constructed as two-eylinder, tandem, compound eondensine
engines, iy practice it was found more convenient to ork them as single-

cfiimle: uon-eondensing engines. 'This is; of course, dye to the intermittent
charactor of the load,

The Giffard shaft of the Champion Reef Mine was also visited, and @
descent ndde to & level 8,750 fest below the surfacs of the ground. Jd'his shaft
s nbout 4,000 feet deep and has reached the economie Limit for a single lift,
lower levels lieing worked by subsidiary shafts by mesns of winding engines
electrically driven. e

At one or other of tho two mines, all the processes through which the ore
En » from the time it is removed from tlie stopes till the sponge gold is meltpd
dovn into ingots, were shown, These mines have heen continuously warked
since the early days and have yielded zold to the value of £47,000,000,.
At the beginning, the methods of extraction were cruds and inefficient, but as
the mines deyeloped, it became possible to instal tho very highest class of
mining machinery and the most efficient type of recovery plant, so that it is

probable that at the present tims there are no beties or more substantially
equipped mines in the world.

A noleworthy feature in the working of these mines is the extensive g
that is made of electric energy, supplied from the Sivassmadram hydro-eloetrie:
station of the Mysore Government Beginning with 4,000 hop. some fow
Years ago, thie supply of electrie euergy has heen increased tll now it amounts
Euliﬂ,ﬂﬁﬂ k, w., and for each k. w., year, tho mwining companies pay the Durbar

The natural fow in the Quuver river during the hot months of the yeur
is supplemented by water stored behind the nrge dam erected nuross’ the
river at Kannambadi and, since these hydraulio works have coms into operatiog
all danger of 4 short supply of elestric energy lins boen tremioved. These hydro-
electric works have greatly reducad the cost of power on the mines and have, at
the same timo, proved an extremely profitable investment to the Mysore.
Government. To genorate the same amount of power by burning coal under
steam bollers, would require about 140,000 tons of cogl annually,  This seving
of fuel is n matter of considornble importanse wnier present war conditions.
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The Sivasamudram hydro-cleetric station is 80 miles from Kolar, and the
voltage employed is 70,000 with  drop of 5,000 yolts on the tramsmission line

_ The Mysere transtormer hotse and the Kolar Mines geuerating station

wee hoth inspected. Thelatter was ariginally started to sispplement the electrie
supply from Sivasamudram: but it is now chiafly usel as a s'tn.ud'-hie(iln Cnse
of any interruphion oo the main transmission line. ‘Lhe power is handed over
fo the mines 4t a pressure of 2,300 volts, ‘and by menus of rotary converters
and transformers, it is transformed to suit the requirements of the Tarious
dlasses of machinery in operation. A notable feature of the power station is
the very large battery of acoumulators used to take peak loads and to maintain
during short periods of interraption the supply of eurrent absolutely necossary
to prevent a breakdown.

The despest works on this field now exeeed 5,000 Feat and, althouzh the
wek tempemtures at the bottom levels are extremely high, the natuml
vantilation is suffieient, the low of air down the hiz main shafts being a8 much
8 80,000 enbic feel a minute,

The niines are singularly free from dust, and miner's phithisis is unknown,
Air blnsts are, however, of frequent oecurrence and, quile recen tly, it has heen
necessary to close down u considerable soction of the Champion Reef Mine. 1t
is hoped that the internal stress to which the rock is subjected will be graduaily
reliesved and that in course of time it will disappear.

The genem] appearance of the Kolar Goll Fields is thatof a prosperous
Lnﬂustﬁnig?:smmnnitj. and there are practically no traces of the ﬁﬁnﬂ;ﬂ
equipment usually found in mining camps. -

THE STEAM JAGGERY-BOILING FLANT, AGARAM.

Visited 13th February 1917.

For the Iast four years, the Department of Industries in Mysore has bean
engaged it experimental work o improve the methods of manufscturing
jaggery from sugarcane. A number of plants, similar to that visited a

i urin the Coimbatore district of the Madras Presidency, have heen
installed snd are working satisfactorily ; but the methods empl in these
small factories are not suitablo for any large scale operation. The economic
limit for such factories is reached when the output of j amounts 1o
about thrée tons per day of 24 hours, and it was thought that for larger factories
the work would be better done by employing steamn bheating, This would
lead to a greater economy in fuel and to o saving of considerable amount of
Ialiour, and would produce a much better quality of jaggery.

The Agaram plant was established as an experiment to obtain infor-
mation on these points, As ‘s commereial yenture, the factory is not a
success having been planned on too small a scale fully to develop the advan-
tages of the system of working Regarded as an  experi it has

ielded much valusble informstion, and bas proved beyoud bi that steam
imtiug should he employed when the (r;t[unt.it-ies of cane to be dealt with
are large. Briefly, the plant consists of n steam-boiler fitted with a megnse
hurning furnsce. The juice from the eane mifl, which is worked an
oll engine, is into rectangular tanks fitted with steam coils, where-
iy the juice can o heated, In these tanks, lime 1s added and the scum
risine to the surface as the heating proceeds vemoved. The juics is not allowed
1r boil but, n# soon as the scum celises to rTi=e to the surface, [t is allowesl
to flow by gravitation into large steam-heated evaporators, where concen-
iration rapidly takes place. When tle temperature of the jiuice begins o
rise abovo 100° €., the syrup s traneferred to 8 Wetzel . This consists
of & revtangular trough with a semi-civeular bottem, in which revolves a spiral
coil of copper stezm pipe. The stesm pipe is meunted o frunnion 8
fitted with glands, The coil s partinlly immersed in (he syrup and, as it
revolyes, it carries into the atmesphere a thin film of syrup which rapidly
eysporates. By this means the syrup can be deprived of all water, the tempera-
trire vising during the process 1ill, at the end of the operation, it i about 125°C.

1
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When ehallition practically ceases, the now very thick syrup is W ol
through n valve in the iﬁthnn. and either worked up m,ILnLﬂu hy ar
poured on tv monld-hourds where it guickly sats, The jaggery thus “produced
16 very olesn and froe from all earamalization, so that the charncteristio sl
of jaggery loiling is entiroly absent in the factory, The experiments at
Agaram clinrly show that steam heating possesses many advantages but that,
on account of the initial eost of the plant and the laree "smount of appamtns
erployod, it is not capable of being worked econowrically on & small scalo. A
minimum outturn of about five tons of jaggery per duy seems to be the
economic limit. This means that steam heating should anly bie employed when
a2t least 4,000 tons of cane are awnilable ench sedson, here mueh Iarge
areas than this are available, still more advanced mothods of evaporafing tha
juice can be employed, such as triple effect evaporators and posibly vacnum
pans fitted with stirrers,

GLREAT INDIAN PENINSULA RAILWAY CARRIAGR AND WAGON
WORKSHOPS, MATUNGA.

Fisited ITth November 1017,

The seale on which these workshops have been built js perhaps best indi-
eatnd by the faet that they give employment, in norma!l times, to about 5,000
men, and are-tho prineipal constraetion uml vepair shops of a railway eguipped
with about 19,000 earrisges and wagons. Besides {liosh worksliops, thero are
others on u smaller scale at Jhansi, Bhusawal and Poona, The Matungs work-
shops have heen huill within the lasi ten years, and the Carriagn and Wagon
Superintendent stated that they had cost approximataly n orore of rupees, In
their design and arrangement are embodied all the best features wiodern
practice, with a view o securing the minimum: possible handling of material
and o providing For the convenionee of the work-people in a hot elimeate,

The sheds cover a very large area, are well built, lofty and excellently ven-
tilated. A pentral powerstation supplies elootricity for iving all muchinery,
It contains throe Belliss and Morcombe engines, dive t-eoupled to dynamos of
3060, 250 and 50 k. w. capacily respeetively. Tl vol tage employed 1z 250 cop-
tinuous currant. Steam is supplied hy o battery of Baboook and Wileox
boilers, ono of wiiich s speciully {itted for burning wosée wood. The others are
supphied with meehaniesl siokers.

Starjing from the timber yard, the logs pass inta the shed containing the sawy
mmils and all the other wood-working umchim. The wronght timnb‘?l;rﬁi!- then
carried forward to the erecting shep, and finally the complofed earringes sud
wagons are moved into the paint shop, which Uﬂ]lll]iﬁ 8 positicn least effected by
blie dirt and dust frouw the other sheds. Parallel with this line of shops, are
others denling with the metal work. These consist of a foundry, with a numbier
of small eupolas and a large: moulding Aoor, g smith's shop, with 150 forges pro-
vidod with down-draught londs and underground fumes connected bo ths
chimney, and a mnehine shop whicl i not yet completely equipped.

~ 8o far 88 can be judged from u somewlt lm.utg inspection, these work-
shops appear to be admirmbly adapted for desling with a very large amount of
construction work. Tho conditions st the present time aen abnormal on aceount
of the war, and ahout 90 per cent, of the work is said to be for the Indian
Munitions Board. Sinee the war broke oyl 80 long military cars have been
completely built in the shops and, at the time of our visit, 100 wooden pouatoons
were in course of construction, Oregon pine and deodar are the prineipal
woods wsed in such work, |

Iterest chiofly centres around the expelients employed to overcome the
diffieulties presented by the shortage of material mm!]yinégortﬂﬂ from England,
A good deal of ingenuity was in evidence fn respoct to mfilising old axles, and
tyres un;iuirri ngs are now construsted from plates rolled from old tyres, &
sﬁgcinl il for the rolling of such plates having heen constricted and set upin
the locomotive shops at Parel. ‘The extreme shortage of white lead na & body
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for paints has been oversome by the use of oxidle of iran of local origin, and
mgiprmd and bailed linseed oil hos entirély superseded the imporied

Quite n large smount of miscellameous work is necessarily casried oo to
supply the m?'uﬁoddetnﬂs which go to make up » finished railway carriage.’
On tlie Great Indian Peninsula Railway, the carri are lit with electricity
on the Mather and Platt system, and the repair work connected with dynamos,
batteries, hmIE and fans wns in evidence. Sample collections of metal fittings
of most excellent quality were shown fo us, ennclusively proving that all such
miscrllaneous metal work can be made in this country quite ss well as else-

Dur attention was drawn to s number of constructional details in the
j batteries sent out from England, whieh experience has shown are un-
suited to Indian conditions. Though the consequent inconvenience has been
Brousht to the notica of the manufacturers an licensess of the controlli
E?!ten!.n, it appears they am nowilling to alter their standard patterns. A
ranch fae woitld better appreciate the trouble and would doubtless he
moTY wm to suggestions,

Uulike the majority of the Indian railway workshops, which have grown up
with the extensions of the lines and the. increased demands for aquipment,
these workshops have been planued us & whols anid throughout exemplify the
advantages to beattained when sucl a course is possible,

Considering the congestad state of Bombay it is a matter of regrot that
when it became necessary to constriot these workshops some other site wos nok
selocted on the milway, whers the conditions for housing labour would have
boen more favourable.

. SCHOOL OF ART, BOMBAY.

Figited 19¢h November 1917,

This institution which, secording to the Prineipal, was founded in 1850,
now consists of thres main seetions, one devoted to deawing . and the fine arts,
one to the teaching of elementary craftsmanship, and the third to reseaveh
work and advaneced eraftsmunship,

TheeCommission sonfined its inspeotion to the latter two sections, and
visited only what are known as the Reay Art Workshops and the pottery sec-
tion. Owing to the Depavali belldays, no students or apprentices were at work.
The erafts taught in the Sehool include house painting and decorative work,
melal work, chiefly in brass and eopper, but also in silyer, leading up to ornam-
mental repoussé work, carpet weaving, carpenfry, wood carving and Hight
snrith's work ; the Istter being mainly devoted fo the manufacture of wrought
iron grille work. This clnss is said to be extremely popular. The equipment of
the work was somewhat ineongruous including ss it did several beavy
munohine tools which must have cost a good deal of money und are utterly out aof
place. Tatermediate betwren the fue arts and theindustrial sections are
olnsses for stone earving sod architctural drawing, The latter apparently
supply a real need and are largely attended. We also saw some bhoys in the
Scﬁln;a'l pomp who were going throngh a course of instruction in surveying.
The reasan {or attaching such o class to the Sohool is not self-evident,

Somewhat similar industrial classes to those just describod were found by
the Commission at Lucknow and in the Madras School of Aris, Thi?' ave,
also to be found in a good many industrinl schools ; hut it is doubtful if they
are of much utility. Only to a very limited degree do they serve fo maintsin
high standards of indigencus ceafismanship, as it fs undoubtedly s fact that
mueh better work is done by independent crafismen. The real defect in these
clusses i that they lead to mothing. The pupils pas out of them usnally
before thiy lisve completed their course of trpining and oblain employment
in small second-cluss workshops. Those of more than svernge ahility pet few
opportunities to display thair akill It might be thought that these clisses
et a genuine demand for instroction ; but reality, it 1s artificial, having
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been created by the provision of scholarships, and if these scholurships wers
aholished, the studants would probably also disappear. It is the i
that attracts the students, and generally they sre drawn from classes not
directly connected with the erafts they endeavour to learn.

The infinence which these classes have over the indig eeafts of the
country is therefore of u negligible character, and it seem sound policy
either to discontinue the olasses or to develop them to their logieal eonelusion,
which may be taken to be that the training given in them should hy foljowed
up in the subsequent earsers of the students, and that they should be provided

with opportunities for displaying to the utmost degree possible their skill in

craftsmanship. That is to say, the elassas shoald be directly conneated with
art workshops, in the mansgement of which eommereial considerations should
be aceorded a propor degree of attention.

There is little doubt but that in normal times Indian bandicraft is widely
appreciated ; but modern work suffers from the fact that it is the produst of
men who are completely oul of touch with the environment in which their
work will be displayed, and if is in consequenee full of defects in desizn and
averloaded with ornament. . '

The pottery department combine experiments in the manufactore of
art pottery with investigations into the suitability of Indian clays for varvious
classes of coramic work., The specimens of art work shown to us were of 3
vory promising characlar; but apparently nothing is done to extend the scale
of operations onn commereinl basis, A very large number of Indian cls
have been examined by Mr, Fern, the superintendent of this section, and the
information obtained is communicated to the owners of the olay deposits and
is recorded in the office, Theequipment of fhe experimental section appesars
to be adequate, and the specimens of work turned out serve & demonstrate
the value of the material employed. A number of stadents from various
parts of India are working in this seckion ; but it is certain that the training
they receive is not such as would fit them for practical work sfierwards, Theye
are two small kilns, and all the operntions are conilucted on n very small sealy,
withont any regard whatever to the cost. Some further action seems
neeessary, so as to make practical use of Ihe work which hss been dous in the
E:m and which may be done in the future, This might take the form of o

monstration pottery in or near Bombay, where the rosults obtained in the
Iaboratory will be subjected to practical trials, and where the various processes
of manufacture will llw carried on with a view to training penple, engaged
in or desirousof taking up the manufacture of various olasses of =
This logical development of the work of the research laboratory would provid
data regarding commercial prospects which sre now lacking, the absence of
which lias hitherto Brerented any practical results aceruing from the investi-
gations which have been made, .

THE VICTORIA JUBILEE TECHNIUAL INSTITUTE, BOMBAY.

Visited 90th November 1917.

This institution was founded in 1887 fo commemorate the Jubilee of
Queen Vieloria. The funds to start with were provided by the amalzamation
of the Lipon Memorial Fund with the Muonieipa! and koyal Jubiles Funds,
to whicli Sir Dinshaw Manackjee Petit added an endownant fand of thres
lakhs of rupees. The Institute is controlled by s Board of Trastees, the
members of which are nominated by Government, the Municipal Corporation,
the Committee of the Ripon Memorial Fund, the Mill Owner's Association
nnd the Committee of the Sir Jamsetjee Memorial Fand, Throughout its
history, Governmeut have lihenﬂl{ supported the Tostitute and ni ths prasent
iime give an sonnal grant of a lakh of rupees; the Dombay Municipality
guntributes Bs. 20,000 4 year and the Bombay Ml Owners' Association
Re. 2,000, The average annual expenditure amounts to about Rs. 1,553,000, the
additional income 1o meet which; beyond that alresdy mentioned, is farnishnd
by interest om invested funds, fess charged to students and niscellaneons

[ r—
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Toceipls, uhm vent of buildings and realistions on acoount of ‘work
done in the sliops, 'Tha numbier of students this year is 340, and the fee
paid by them amount to Ra. 17,500,
Five courses of instruction are provided :—

(1) Mechanieal Engineering ;

(2) Nextile Manufacture ;

(3) Eleotrical Engineering ;

(4) Tachnical Chemistry ; and

(5) Plombing and Sanitary Enginesring.
Exeept lor textile manufacture, the courses of instruction are designed to
cover # period of four years: The first three years are spent in the Institute,
and the half uf the fourth year on practical work outside, the students
returning for the last hall of the fourth year, st the end of which the fnal
examinations are held.

Students are only admitted to the Institute after passing an entrance

pyamination ¢ but applicants for admission who have passed the F. E.

examivation of fhe University are exempted. In June last, studants were
admitted as follows ;—

Meohanienl Enginsering . - - ' i : T
Electrical Engioeering » : - . . : ‘ 36
Taxtile Mannfacinre - . - - 1 . . d 24
ochuicsl Chemistry . . X . - - - U
Plumling and Sanitery Enginsering - . ‘ . . 1T

Apparently, 8 very large pumber of the students fall out by the way, as on the
215t of Mareh of this year, there wore 132 lirst year, 95 second year, 60 third
year and 68 fourth year ctudents, whilst the corresponding admissions werd
199, 114 and for the fourth year 117+ the figures for the year 101415 which
relate fo the { third year students, are not svailable in the ort. That

is to say, of 117 students almitted in 1913-14 only 53 reached their fourth yesr.

At theend of the course, the Tnstifute granis diplomas, flrst, second and
third elnss. Up to date, 1,181 diplomas have beey ted, of which 556
were first class, 520 second class nnd 99 third class, e detallell distribution
‘of these diplomas is shown in the following table :—

T a—
—_ Meconmcal | Testils Elacirieal | Trehnleal
- | Bagineerlng, Mamufsctute | Engiveering, | Chemisry,
— —|

Thathas i 4 E 3y (& 4 Sh] : 154 70
Snd class . . . d = ' ald &3 181 T
8:d class . : - . , - 48 | 1+ 55 g
Total .| 690 | 988 245 13

Detailed enC{niﬁEB hove besn mada regarding the future carcers of
students, the results af which are puhliuhed i the twenty-five years' record of
Technical Edaeation iu Bombay, copies of which were supplied to the
Memnbers i the Institute ; and, generally speaking, it may be siiid that
e past ts have done well,

A large number of the students in the Mechanieal Ensineering class
appear for pxaminations under the Bombay Boiler Aok, which preseribes fhot
candidntes for certificates of !th.%ir first Err l:]l:;n ﬁﬁ class m?g bhave servid

apprentice to nu pngineer for not less vears or have completed
ff;?l thiree yeass® course in certain specified institutions, of which the 'P']I;l:oﬁg
Jubilee Technical Instituie in Bombay is one, and that after such a course they

ﬁ,
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must hayo served ln-a:t_:i rentice to an enginesr or bsamplnyaj as a mechanie
in a factory or workshop E;ar a period of not less than one year.

A number of the students also appear for the technologieal examinations
of the City and Guilds of the London Institute, and ig tmay be interesting]to
tabulate the results obtainod in 1918 :—

Entuwsad. Pasiud,

Cotton epuuning . . E « . ' v i T

- mﬂng ‘ . - “ . " 1 A 15
Silk throwing snd spinning . . . - 2 )
Juts spiuning : ' - . . . . 1 i
Elpetrical enginesring | . ¢ . . . 35 11
Motor car engineering . . ! ‘ g 0 4+
Telegmaply . . ‘ : ' . ‘ | 22 12
Telepbony : A . . 1 . b H]
Fleotrie wireman’s work | . . ; . . ! 5 o
Plumber's work - . » " - v b 3
Silk dyeing . . p . . . . : 1 1

These results sre satisfactory ; but it should be noted that the failiires
in Eleotrical Engineering were 60 per cent and that no students at rall
appeared for Mechanical Engineering, '

The Commission inspeeted the Inboratories, yrorksho s and olass rooms;
but it is unnecessary to deseribe these in defail, as it has ﬁ';en recognised that
thoy are madequate to meet (e needs of the students at tha present time,
aud steps have been taken $o transfer the Institute from its [resent unsatise
factory position 10 & new site at Matunga, where an nvs of 161 sores have
been aequired from the City Improvement Trust. The foundation stong of
the new buildings was laid hy His Eixvellency the Governopof BOIIIIm]r on the
27th of Janoary this vear, and the plans of the mew buildings which ams
estimated to cost 12§ lakhs of rupeos wore shown to the Commiissing,

Whers every effort is heing maide to provide » thorouchly effieis; o
ﬂFtﬂdﬂt[‘ enurse uf technical eilnontion for stutlents in Bﬂﬂllﬂf‘, =2 H:ﬂ
purpose will be served by effticism except on broad Iines, setul

The Mechanionl El;ﬁ:laeriug oliss owes ity popularity to the
conferred on it by the Bombay Boilers Act. The instruction issuited fo the
requiremente of operating rather than eonstructive engineering, and is Jess
in touch with the engineer than the manufacturer. Owing to their non-
insistence on adequateé worksh experience hofore granting diplumu, tye
muthorities are seattering all over Indin cartificated hut unpractionl men, whose
livelihood depends largely upon the provisions of a legisintive enactment, whioh
ought nover to have been made nnd which i not in fares in several provinees,

The Chemistry Department sugzests, in & somewhat exaggerated
defect probably to be found throughout the Iustitute, namely, th&m:ﬂ:
means at ifs disposal it is trying to do s little 00 much. The staff of the Tech-
nical Chemisiry Dopartment consists of the head of the depurtuiont and fwo
pasistants, and these gentlemen have to provide for specialised i otian fo
the following branches :— i

(1) Oil extraetion and purification ;
(2) Manufacture of soap and eandles:

(8) Manufacture of paiuts and varnishes ;

(%) Analysis of foods and drugs ; and

(5) Textile and tinetorial chenistry.

They have alse to give elementary courses of instraction to the students
bolonging to  the other departmients, The admissions to the Cliemnieal
Department are 7 per sonum ; hut apparently only one and in the Just year,
101617, two have  obtained diplomas or certificates Ohvinu;sl;. some  effart
should be made gither to reduce the number of Courses or 1o strengthen
staff nnd improve the equipment.  The bearvy [aflures already n]iug:.u:[ to in
the City snd Guilds Loadan Technelogieal Exsminations in Blectricnl Engis
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e alo point to the ssme SUY sinl mature of the instruetion given,
m point superficial gives

: iy possibly be thereason why the Mechnaical Engineoring examinas
tions are er avoided. -

BOMBAY MEDICAL STORER DEPOL.

Fisited 215t November 1917.

The Bombay Medical Stores Depbt is muintalned primarily to meet the
medieal and surgieal requivéments of military hospitals, Italso supplies
the ¢iril hospitals and  grant-in-aid  dispensaries of the Bombay Presidency,
whilst the medical institutions supported by Municipalities and Native States
are permitted to ludent upon 4. The depdt is partly a store in which are
susintained stocks of Buropesn and jocally manufaetured drugs nnd chemicals,
enpeical instrutsents and surgical applisnces, and articles guth as i
ﬁ.ndEF ligntures which are necessary for thy treatmient of the sick or injured

i i parations und dressings are
nanufacturel and a surgieal instrument fadtory w ich hns renched 8 m Ligh
degres of efficiency, and in which the manufacture of artifion] lushs and
orthopedic boots has recently been doveloped.

In the laboratory much miscellanecus work s undertaken. Oue
sotion is equipped with percolators and macerators for th:nrulmmﬂnn
of tinctures ;3 in & seeond, high-pressure sleam s wenerated nsed  far
the sterifisation of dressings, which arc compressed fnto poriable packages
by special machinery: in & (hird, there is & hydranlic press em yed in
extracting castor oil withoub the aid of heat; whilst in a fourth section,
thore are five stills for epiiritanay prepurstions and two open steam-heated
pans for the manufactare of ointments, A speeinl machine is employed for
spreading resi piaster which is dried it 8 lsrme and somewhat dirty stenmn-
heated room.  This may be taken as the equipment usually found in a Medieal
Store Depbdt; but in Bombay there is also.n surgical instrument department
whigh is exeeptional
- Ra that some 35 years 0@, 8 surgical instrument maker, Mr,
Tilmrmd yres, was hrought ont to Bomhay and established in the Medieal
Kiores Deplt bo TEpRIE instruments.  After some time Mr. Eyres, from being a
sl servaat of Government, hocamie 8 contractor who was allowed {0 wark in
the Medical Stores Depot. A cmall factory was started, the huilding and some
of the plant being supplied by Government. Gradually, the factory doveloped
tiil, at the pressnt time, it oceupies & long three-storeyed building in which
hetween 200 and 300 skilled arfisans are At work, The Modical Storekeeper
fn Liis evidonee stated that nothing is made in this factory which does not
gqual the highest grads production of Burope. An inspection of the factory
and its products certainly supporta this statement.

The establishment of o private manufacturing conoern on the prewises of
& Government Dopdt and ths very unltusinesslike nmn;i-_zmunm in megard to

rices to he for gools sypplied are unquestionably open 1o eriticismn 5
t the result which is mainly duetothe personnlity of Mr. Tyres, is extremeély
satisfactory, Mr, Eyres has monstrated what can be dove in India when
Tndinn workmen are properly trained and emeiﬂniag supervised. The work
turned ont in this {actary possesses 3 much higher er of finikh than one is
aesustomed to associate with the hand-made productions of the Tndian artisan,

THE TATA HYDRO-ELECTRIC WORKS, LONAVLA.

Pisited 24ih Novewmber 1817,

O the edge of the Western Ghats, in the nefghboushond of Bombay, the
minfall is extromely heavy, avernging probably 200 inches or more during the
Frernhmué'ur {he sontiswest monsoon and rising, on’ the of some of the
iills, to over 500 inches. The configuration of the vousitry itself readily
to ihe construction of large storage reservoirs hy the erection of masonry dams
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across the valleys formed by the spuss runuing from the odge of the plateny
nlmost due east.  In connection with tliis hydrsulic scheme, three lukes have been
formed, the largest of which is the Shirawia lake whitk, when fuli, will lave an
area of over & square miles with a catchment ares of sbont 11 square miles,
The ratio of catchment arim to storage capacily is extremel : but the
rainfall, as already nofed; is very heavy, and the ran which is stored
amounts to the very high figure of S0 per cent, The dam at Shirawta is nat
yet completed, and some 40 feot Las still to be built, The laks as at present,
ltll;;amfmn only coutains o small fraction of the water which it will ultimately

Immediately to thy south-wast of this lake, snd sepamated from it by only
a high spur, is the Walwhan lake, the dam of which s completed and raises the
water lo about the seme level as the bed of the Shirgwia lake. Befween
the two, & tunnel, over 5000 feet in length; bas been made with & cross
soction of 11 feet by 8% and to theslopeof one in a thoussnd. At the upper
end of the tunnel in the Shimwia lake, aﬂim are under construction to te
the dischurge from the wpper Inke into the lower, and itis calculated that it
will be possible to pass down approximstely 600 cnsees which, running
continuously day and night, will be more than sufficient to counterbalanee the
watér drawn from the duet which leads to the pipe line and thenes fo the
power house at Khapoli

A third lake, known as the Lonavla lake, lies to the south of the town
of that name and has been formed by the eonstruction of two small masnry
dams. This latter lake is shallow and has a comparalively small

capacity, and in the working plan it is emptied soon after the cessation of the

INONSOON &0 a5 f0 minimise as much as possible the losses by evaporation. It
15 connected with the main duct from the Walwhan lake by a short channal,
provided with sluices for regulating the disoharge, The main duct s five
miles in length and on a gradient of one in thousand, so that the loss of Lead
in the duct is about 25 feet.

On the edge of the Ghat & small forebay, into which the duct discharges,
has been constructed and, asin some parts tge foundations were unsatisfactory,
it has been lined thronghout with conerete coversd with s bituminous GO poRi-
tion 2o us to make if water-tight. From the forehay, a.ai.ngla pipe, starting with
8 dinmeter of 82 inches and gradually tapering down to 72 inches, has been 1.
Al a point where the head on this pipe s a proximately 500 feet, it is bent

into a goose neck from which five 42-in pipes take off to ecarry the water
to the power house. The diameter of the pipes is reduced at intervals 511 ot the
hottom of the inclineit is 38 iuches. Encly pipe is dirsctly connected to & hael
zontal Pelton water wheel, capable of generat ng & maximum of 18,750 h. p. The
total length of the pipe line is 13,000 feot and the fall 1,740 foot. The gradient
varies a good deal with the configuration of the land, snd over considerable
lengths the slope is one to ane.  The pipe line is laid in sections, each section
being of & uniform slope and, at esch change of gradient, litavy mnsses of
misonry anchor the pipes firmly to the ground. The piI]:e line was designed
from the outset for two delivery pipes fron: the farebay, but only one has been
Inid. Tt intended that a second pipe should be installed ne soom as the
development of the scliems permits.

The power house at Khapoli at the foot of the Ghat contains five. unitss,
eich consisting of a Pelton water wheel direct conpled to an alternator eapuble
of supplying & maximum of 10,000 k. w. at & prossure of 5,000 volts, At
}Jnmnl. only foursets are running and the fifth ﬂ bheld in reserve, With &

all of 1,740 fest, each cusec passing dowi the pipes should he capmble
of furnishing about 150 1. IL to the transmission line, Between the alter-
nators nnd the transmission line are step up transformens raiging the pressure
s 100,000 volts, The Pellon wafer wheels were made by Escher Wyss
of Zuricl, and four of the slternators eame from German y having heen
manufaetural by Messrs. Siemons, Schukert, to the order of Messrs. Siameny
Brothers. The fifth machine was not delivered an seeount of the war, and for
& substitute was provided by the General Blectric Company of New York
The German machines gave a grest deal of trouble whes first started, owing to
defective workmanship, and very serious alterations had to be made to get

-
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b wark satidfactorily. The very suscessful way In waich these difficalties were
prercome reflects great credit ou the technical stafl of the company.

The power is earried to Bombay by two transmission -lines on oue sed of
towers, and for each transmision line, ps the current is three phase, three wires
are neeessary. ‘'The trapsmission line is about 42 miles long and runs roushly
northewest from the power bouse till it reaches the Thana creek which is
crossed st s high level; thence it runs nearly soutl-west to the receivi
station, where it is transformed down to 6,600 volts and again transfor
down at the mills to 2,200 volts, &t which pressure tho motors work., The
power is Sup jed st % cost of 0°56annas per unit, when the electric equipment’
is jrovided by the company, and at 05 annas per anit, when the motors are
the property of the consumer. At the t time, n%ﬂmximataly 40,U00
h. p. is usep in Bombay for a period of 12 hours a day. e load rises early
in the morning lo its maximum and remains steady till the dinner hour, when
it §s nlmost entirely out off, rising again immediatoly after the dinner honr
is over. Special eare has therefore to botaken to reguiate the flow of water
in the duet. The water takes sbout an hour {o pass from the sluices of tho
Walwhan dam to the forebuy, and regulation must therefore anticipate events
by that period to prevent the waste of water over the spillway near the
forebay.

The development of the nse of electric power in Bombay is naturally
greatly retarded by the restriction on imports of electrical machinery which
the wir has uecessitated. Nevertheless, the present supply of power would
eoquire for its produetion af least 150,000 tons of coal per annuro, and to that
extent the operation of this hydro-clectric scheme has relieved the demand
apon the coal resources of the country. When the ultimate development
expected is reached, the supply of power will be approximately equal to that
which can be obtained from the combustion of 400,000 tons of coal per
AT nOm.

The techuical details of the scheme have from time to time been sub jected
to much critivism ; but the fact that the installation is now successfully work-
ing and yielding a yery eomsiderable revenue to its promoters is a practical
answer to the eritics,

The Walwhan dom shows considerable sespage. Measuros are baing
taken ns rapidly a5 possible, by grouting with cement to diminish the porosity
of the masonry.

The whole scheme is an extraordinarily bold one and it is notshly eo in
respect to three main points :—

(1) the extremely smiall entehment area from which this water supply
is derived ;

(2) the main generators work under & head of over 1,700 feet ; and
(8) each individual generating unit is one of yery large size.

The suceess of this installation is a matter of very great importance, as it
supplies & much nesded example: of what can be done in India by Indian
promoters with Indian capital. Already, a second and larger scheme has heen
undertaken, and there is but little doubt thab ultimately Bombay will hecome
a eompletely electrically operated ity wueh to the advantage of its inhabi-
tants, s

Tt has required no small amount of skill and courage to utilise the somes
what ettrnon%mu-y conditions which exist in the Western Ghats nesr Bombay.
These sonditions may rightly he described as favournble ; but this factor was

4

by no means self-evident at the inception of the enterpriso,

THE ROYAL INDIAN MARINE DOCKYARD, BOMBAY.

Visited 27th Nopember 1917,

This dockyard dates back tothe dsys when shi uilding Hourished in
Bombay nod ships of the line were constracted by the Wadias of Indian
There are a number of covered slipways; but these are now only used

39654
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eraft, and up till the ontbreak of war recent tendencies did not favour the
development of eomstruction work. Even now, little has heen dons,
upll;mmnﬂy owing fo the fact thst the resouress of the dockyard have heen
fully occupied with the msintenance and repair work esentinl for the vastly
incrensed naval furees now pperating in the Bast,

The dockyard cousists esentially of slipways, store-sheds, dry docks, a
large Dasin and an extensive mnge of machine ¢. To an i
extent Indian raw materidl is being used, of which notable instauces aro the
substitution of chir pine from the Himnalayas for Japsnese yellow pine and
Oregon pine, and the increasing use of juts fabries n place of those made
from flax. Locally made ropes are largely nsed, and Indinn struciural -stesl
to the extent that it is available after the overseas demands of the military
authorities have been met. Generally, the Indian raw material is quite
satisfactory, but the use of juts in place of flax is a temporary expedient in the
nalure of a makeshift,

The shops are nafurally working at a high pressare, sl some 4,500
men are employed. . Mucek of the equipment is antiquated, and the lav-out is
crampad :ml]p inconvenient, but it must be remembered that the bulk of the work
is repaie work and that many of the apparently ohsolete toals still in use are
just as well adapted for such work as more modern machines, chiefly desicned
with the view to n large outturn.

There is a coniral power station in which were two Diesel engines direct
coupled to dynamos, 'The engines are of British origin and wers made by
Messrs, Mirlées, Bickerton and Day,

The officers in charge complain of shortage of skilled lalour and the
reluctance on the part of the rising generstion to enter the dockyard at the
bottom. They strongly advocate the introduetion of a systems. of apprentiee-
ship for 5, 6 or 7 years, with legal means of enforoing the conditions stipulated
in the indentures. They are of opinion that the ordinary type Enclish inden-
tures modified to snit local conditions might well e introduced., The boys taken
info the shops now stay for a year or two and, hefore their training is half
finished, leave to inke upa job elsewhere on a few annas tnore o day than
they gat in the dockyard, &‘huy are oply hall trained, and half trained
they remain for the rest of their lives. '

This dockyard does an immense amount of miscallinecus work, and seems
admirably ndapted for training all classes of artisans connected with mechani-
cal engineering. The very imperfeotionsof the equipment and the absence
uf repetition work give much greater scope for traiming and the development
of tynnﬁ B;mulhim in the exercise of which the old English millwright was
unrivalled.

SWADESHI STORES, BOMBAY.
Fisited 25th November 1017,

The Swadeshi Stores were started in 1908 with an aathorised capital of
2§ lakhs rupees.  The paid up capital is now Rs. 2,04.800. '

Bales wero Rs. 4,41,000 in 1007-05, but showed little & sion till the
year of the cutbreak of war. They have stood as under since the war:—
"Rs:
1914-15 : . A . » . 3 | . 574,000
1015-18 v 4. . e i | e « B38,000
1016-17 . - - i : 1 . . «  L3,13,000
The Company paid usually & cent. until 191814, since then the
dividends have heen ;:— TR
1814-15 v a o AT T T e e
Inis-18 . l : . A - - " A0
19817 . : - . - ‘ - . . 15

8o far as we could sce nothing that was mot manufactured wholly
patdially in Indias was on sale, They have 8 branches in Bombay ; ﬂ?nﬂ
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where one of their Directors, Mr. Tilak, lives ; and they aro opening one in
Cochin, They are hesitating to opena branch in Caleutta, for fear of lovking

1 1ot of goods whicl will bo less readily saleable after the end of the war.
"Jl;mr" main shop snd Lranches carry Rs. 4 Inkhe of stocks, and they have &
sufficient working capital to render. if nnnecessary {6 obfain accommodation
from o hank.

They have s bespoke Eailoring department, whicli employs 16 power-
driven sewing machines.

The mangager, who sesins & well-informed msn, was originally a Bombay
picce-gools shopkeepar, The whole etore presents flie animated appearance of
a well-managed departmental store. The great importante of sound business
management was obvious. . |

The Commercial Museur, Caleutts, has been of grest nesistance to the
Stores by showing them the kind of article they can purchase, and putting
them in touch with small producers. They also buy from the Cawmnpore
fﬂl:ﬁ;lﬂﬂmtﬁﬂs Qtores. Their manager ot employés four different parts
of Tndia and look for the class of ar icles fopr which they ﬂ.ntizi:]gate a sale.
W here possible, they give rogular weekly orders to producers direet, delivery

inst: cash; when dealing with smaller men, such as cutlery workers, they

w cash sgainst partially completed orders: in the case of hand-made piece-
goods they obtain the goous throneh o lending local wenver of the shelin type,
who undertakes collection, In no cases do they give advances, They take
expensive artware like carved ivory, on consignwent-sale ferms. They
opeisionslly send out a man fto buy valuable hand-mude piece-goods from
Madurs, Benares, ete.  They deal direct with domestic workers in Bombay,
@. g, workers of leather zoods, such os bags, They do not buy fom any
co-operative industrial societica.

We noticed guills from Bronch, printed goods from Farrukkabad, wooden
sandals from Ssvantvadi, leather sandals from Palameottall, cutlery from
Mugaffarpur, sola topis from Caleutta and Madleas.

They informed us' that their stores are frequently visited by Japunese
who take notes and buy samples, Rocently the Consul in Bahrein drew their
attention to the sale of purses thero asof Japancse make, which they found
were really made in India.

Theve is ohviously a fine scope for stores of this kind on a varying scale
in the larger towns, which will benefit the artisans ; but the present furnover
cannot be expeeted to continue after the war, unless certain classes of goods
are improved and prioes lowernd. The efforts of provincial Departments of
Industries {o effect improvements of this kind will receive considernbls help
Frony institutions like the Swadeshi Storesas buyers and testers of the market ;
while the stores in their turn moy derive assistance from Goveérnment
organisations for exhibiting sumples and collocting cottage-made goods. '

SYDENHAM COLLEGE OF COMMERCE, DOMBAY.

Fisited 281 November 1017, .

The Colleire was opened in October 1913. Tt is afiliated to the Bombay
University. i possesses & building fuod of Es: 2 lakhs, raised by public
subsori and has an income arising from fees, endowments, and grants from
public hodies of Rs. 52,000. It nlso received lest year Re 16,000 from the
Government of Inlia (Delhi Durbar Education Grant) and Rs, 2,000 from
the Loeal Government. 1t is af present located in temporary quarters, the
gite, we were informed by the Prineipal, not yet having heen finally detor-
mined, and the Looal Government also not vel heing prepared to coutribute the
balance required, which will probably amount Lo angther Re 2 lnkhs.

There are 2 teems in the year and the fee is Hs. 60 for each. There is n
hostal ‘at some distance from the present site, residence ak whiclh is mot
ohligatory, Students from parts of Tadia outsile the Bombay FPresidency

show sigus of inereasing.
Ba
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The main feature of the College ia ifs course in accountancy which,
after a subssquent two years appren ticeship, qunhﬂm‘ for an unrestriete]
certifieate as accountant. There ary certain mattorsrelsting fo the rscognition
by otlier Local Governments of certificates of accountancy granted om the
Sydenham College course which are under discussion between the Government
0( India and other Loeal Governments: and it is probahble that eourses in
accounfancy will he provided in other parts of Indin. Further details
regavding the enrriculum may be found in the literaturd supplied by
Mr, Anstey, the Principal.

He is nssisted by an Advisory Board which, sither directly or with the
help of sub-commitiess, deals with the administration of the Funds, rrieula,
fees, examinations, ote. The system of teaching is by lectures, the leeture
elasses heing subsequently split imto tutorial classes of 30 to 83, which are of
eaurse too large, but doubiless the best that can be armnged for at Tresent,

The Principal takes a share in the teaching, The professors seemed at
least up to thi average type of their class and perhaps in some cases u little
beyond it. Oneof them is Mr. Davar, who slso ‘runs 6 private Commercial
College of. presumably, & somewhat less ambitions type.

'The first two final examinations have been held this year nand the year
before, and though a good deal of preliminary seléetion among would-he

entrants is exercised, only 25 per cent. of these pass the final examination with
suceess,

Tho students who failed at the last examination have appealed to fhe
Syndieate, in particular alleging that the paper on political theory was of ton

vaneced a nature,

The class who passad lnst year seem o have obtained employment with
good firms in a number of cases. This is doubtless partly due to the interest
of some of the employers, .9, Messrs. Tatn, Massrs. Ferguson, ete., in the
stiocess of the eollege, and partly also no doubt to the prestige of & new idea
and to the stiffness of the test involved in preliminary selection and jn the
final examination. The sucoess of the College cannot ba judged until employers
have had time (o prove the value of its products by experience. The average
quality of the students from the point of view of the. commercial employer
seemed decidedly high, Their knowledge of English, st any rate in. the
santior years, was good, and in a large number of eases thay eame of commercial
families. Whether the same qualify will be attained as numbers ine
as. the inevitahle pressure for fhe lowering of the standard makes itself falf, -
and the idea loses iL newness, depends on the im ion the students make
on the employors. A greator gree of specialisation in definite directions
woull probably be an advantage,

Generally speaking, a training in commerce cannot make students
suocessful husiness men; but it ought to tesoh them method and give them
points of view which should subsequently be of use if they succasd in life.

In sny case, the mental training should be no worse and may be a good

«eal better than that of the ordinary Arts course,

QUEEN MARY TECHANICAL SUHOOL FOR DISABLED

INDIAN
SOLDIERS, BOMBAY.

Fisited 20th Novemley 1917,

This Sehool is housed in & very fine building in Byo

Lempoi
handed over for this purpose rent free by the sxecntors of tlleu]lﬁ:a sigﬂiam!

Sassoon. It contains accommodation for 200 men, is well &
extensive grounis, Sy “lhp ot by

The attention of the Comuiission was drawn to the all itakili
thc* artificial !imhn provided by Mr. Eyres of the Mediea Eiggd tﬂrﬂmwd
Major H irsch informed the Conmissinn that these limbs in

comparison with
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the latest supplied in England were hmvyanﬂinfuﬁﬂmwﬂﬁunlﬁhbh;
mpurﬁo:lﬂ:ﬂthﬂutiﬁmal lags, supplied in cases of amputations high up the
thigh, were painful ta wear, o the men would not be likely to make much
ase of them,  What was wanted, in the opinion of Major Hirsch, was a man
from d who was rienced in the manufasture of the latest type of
artificial limbs and who would work al the School itself so as to carry out the
constant fittings which are necessary to wive s man a really satisfactory limb.
Mthough this s nota point on which the Commission can expross xny dafinite
opinion, it cectainly ormed on examination that, though Mr Eyres' limbs
were woll made, their design was distinotly inferior to that of the latest limbs
from Roshampton, and the ides of laving an expert sctuslly attashed to the
School itself seemed commendalle. The Commission recognise, lowever, that
the eolleetion and instruction of & staff of skilled artificors is an exceadingly
diffieult matter which will taks a long time to bring abont. A possible course,
which might however be strongly objected to by Mr, Eyres, waounld be to have
the expert attached to the School, but confining himsel? to helping Mr. Byres

with the latest desigas, and carrying on with the halp of o very small stafl the
necessary fitting operations at the gol.

The Comuission saw some of the various elisses of work which the School
is attempting to tesch disabled soldiars. Great difficnlties must have lhad to
ho overcome in indueing men of the castes from whom the Indisn arny is
soeriitoll to take to employmests of this kind, The most successful attempi
fias baop made in the direction of tailoring. Kuitting by machinery, fitting
and turning, artificial flower making, oil-engine driviug, motor-car driving,
agriculture and poultry farming wers also among the subjects.

With regard to knitliog, artifisial Sower making, agriculbure and poul
farming, the co-operstion of suitable agencies in the areas where tho men will
earry on thess employments is a prime necessity, This soems spdeially the
case with knitting sund poultry farming: @ market has fo he organised,
s small amount of finsnce arranged and the technical diffieulties, which
are hound to ocour when a man staris work on his own sotount, over-
comy by the help of loeally availoble expert adyice. An attempt was
made "o start the ose of knitting machines on A Inrge seale in B‘ang‘::‘]3
some years ago, but the Commission understand that, owing to t
diffienify found in keeping the machines in order, wlit wis originally a very
rmmiaing soheme proved to alarge extent o failure. This is more likely to
e the case with men who are unable to get shout and nre mllﬁ rodidents of
villages. The extensive use of sewing mnchines i Indin would be inipossible
but for the elsborate local organisation maintained by the makers. The same
remurk applies to poultry farming with imported species, which requires very
:—Eﬁ:inl attantion if suctess is to be attained. With regard to agrieulture,

e are not yery many forms of this in which 2. knowledse of improved
melhods will enablo & 1wan to show profits over the ordinary methods, with the

sssible exeeption of fruit farming for which considerable capital is nesded.
!‘:artain types of disability, however, would nob disqualify a mon from i
s demunstrator in a provincial Agricnltursl Department, a class of
for which there is an increasing demand.

For all these reasons there seems an urgent neoesaity for elose co-operation
hetweon the Committes here and the deinrtmants of Government or other
agencies up country where the men will be living on their return to eivil life,
The Committee does not eontain & member with any special knowledge of
.cotiage industries, and it would sppear uxtrumely desivable to obtain the help
of such 4 man in Bombay itself with a view to the selection of the most
mising types of mibjects for training. On this point the Committee no
doubt also obtsin the advice of provincial ageocies with whom, as lins been
already [:Jmtad gut, they ought for other reasoms to get into tonch. The
Commission sre not awnre whether any sttempis have heen made to teach the
disaliled soldiers form of textile mill work. Mills exist in several cenbres
i the north of India, and several of thesa are pngaged on importaul army

i ty the Dhsriwal, 1t muy e the cass Aliat men of the sepoy

ordem,
olass object fo working in tillg, but the suggestion is worth looking into.



The Scliool hias so far been finaneel by public subseriptions which
have Litherto amounted to Rs. 2 lykls of whish Hs. 14 lakhs have been
spent. 1If the School is to continue fo work after the war, and there is
every reason why it should, it seems to have a special olaim on public asais-
fance, The sources rom which subscriptions wight be raised at present would

uite possibly he increased, if the proposal made above that the Committee
El:mﬂd put itself in touck with local organisations were tnken up..

ROSIN AND TURPENTINE FACTORY OF THE FOBEST DEPART-
MENT, GOVERNMENT OF THE PUNJAR, JALLO.

Fusited, 9th December 1917.

A note* on the working of the factory was kindly supplied by M. Gibsaon,
the officer in charge. To the particulars supplied in that note may be added
the following facts. My, Gibeon is the Forest Divisional Officer at Simln,
and he only visits the factory af intervals. The offieer In immediste charge is
a ranger on Rs. 80. Mr. Gibson had examined the manufacture of rosin and
turpentine in soveral different countries, especially France and Russia, hefore
these works were erected vnder his aupervision. The French process ligs liad
to be modifled to suit Indian conditions. Special attention may be drawn to
Mr. Gibson’s remarks in his note regarding tplm salo policy ‘sdopted by the
Forest Dupartment and to thie very large profits whieli are being tnade at the -
existing sale rates.  No information was available to M. Gibson regarding the
bazaar rate at which the product of the factory sold in Calcutts or Bombay.

Note on the Government of the Punjab, Forest Department, Rosin wnd Turpens
tine Factory at Jallo, North Western Raileay, Punjad. (10 miles Bust
of Lahore on main Lakore-Amritsar tine) by Mr. A. Gibson, Deputy
Conservator of Fovests, Simld Forest Dirision, dated 10th December 1917,

The factory commands the present oubput of eruds vesin from the Rawal-
pindi and Kangra distriets, Punjab, and can ultimately commund output of
the Hozarn district, Norfh-West Frontios Province, and i requiral, the
Kashmir, Olamba and Patiala States. Tresent yesrly distillation " of Tesin,
22,000—28,000 maunds, Daily capacity of plant 'gwuﬂsjng night aud ilay,
October to Murch yearly) 15 charges or nearly 18 in.
Capacity of plant 35,000 mannds per annut, Possible expansion in Puyial
anmnﬁh-“gest Frountier Provinee with Native States as above, up to 100,'.{00
maunds, and possibly more. (British districts only 50—60,000 maunds.)

Capital cost of Jallo Bs. 1,10,000, Gross revenne to date over Ils. 6 lakhs
(80 months® working). .

Output of erude resin in Punjal and TUnited Provinces for year ending
30th June 1917, about 75,000 maunds, ielding about 52,000 maunds of rosin
or colophony and 130,000 gallans of turpentine, |

Pre-war imports (mainly American pid United Kingdom) up to 1912,
annual average, rosin 51,000 maunds, turpentine 220,000 gallons,

Value of Indian rosin and turpentine for yenr ending 80th Juns 1017,
about Rs. 11 Inkhs,

Tor all practical purposes resin can be lookad pon as & solution of padp
in turpentine oil, Process consists of sepurating the two by steam distillation,
Plant af Jallo is Prench (M, Hu;lmr's patent Bordeanx) modified o suit the
resin of Pinus longifolis (patent eing applied for by Mr, A, J, Gibson on
reecipt of Government sanotion).

One maund of crude resin yislds a4 Jalls 70 per cent. by weight of yosin
(25 seere) and 2 gullons of turpentine oil. Bhowali (Unitad Proviness) plant
is not so efficient, '

* Prlitedl betow,




b7
On an aversze 1,000 hlazes on the trees yishl 35 mannds resin in the
tapping season Mareh fo November annually. An necre of forest yields 25
blages on an AYETAgE. £
(For further details see poges $2—15 of my note in hlet * The work
of the Forest Department in Tndia,!" dited by Mr. R, 8, Troup, LES., 1017,
Conitrol of manufacture and products is by weekly reports snd by
monthly analyses by mysoll ot Jullo of the control samples. An ex-depart-
mental chemist-manager is required. For rosin tests are :—
(1) Clearness.
(2) Breaking with conchoidal fractire showing iiryness and ahsence of
turpenting oil. '
(8) Lack of stickiness, showing dryness and ahsence of turpentine oil.
For turpentine tests are (Quality T):—
(1) Water—white colour.
(2) Specille gravity, generally 0863,
(8) 10 e.c. to evaporate over water-bath under 2 hours with no apprecia=
hle residue.
(4) Tests for absence of resin and other aeids with K. O, H, ste.
(5) Fractional distillation, 00 per cent. 1o Zoover under 170°C,

For lowor qualities lower standards ave acoepied.
The following chart shows the process 41 Jallo :—

Crmde reain diskillel,
|

| |
Jlosin 70 per cent by weight Primary distillation
Hulk white Inl'nfiu:iﬂr
tine turpentine
R-udiirr.illetl Il&lis!&llai
B i R
Quality L oil _ Residns Tesidue Quality
_'_ il
Qaslity T11
il
Quantitiss—
Balk white , 1I'T galiona Quality 1 S . 160 gallons.
Inferier . o 03 gallon Quality 1T . ‘ ., Des gallom
Qulity TIL .« .« 010
Loes i redidtillugion . U6
200 gallons, 2:00 gallous.

Sale arrangements.
1n hands of United Proyinces with agents in Caleutis, ‘Honﬂﬂ. Madras
i adopted in fixing

-

and Karacli working on a comunission basis: the poliey
market rates is not known to me.
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Current rates F. 6. . Jallo are -——

A Py -
Resin (kmall demand for medical purposes) . . 18 0 0 per munad
Rain . . = ’ . Won g,
Quality [ turpentine : 5 ) s 4+ & I per gallgm,
i dn P St i Y e
FIE | i . « 2009 M

This gives a gross revenue of Rs. 20 per crude maund distilled and an
expenditure of Rs. 8, Profit 150 per cent, |

In peace time we count on 8 geoss revenue of Rs, 8 and an expenditure
of Rs. 6 or 33} per cent. profit,

Main uses of products.
Rosin—

Paper econcerns.
Soap coneerns,
Cheap varnish.
Shellae adulteration.

Turpentine— :

In the paint and varnish trades and for cleaning purposes, also in medicina
for liniments, ponltices and embrocations.

NORTH WESTERN RAILWAY WORKSHOPS, LAHORE.

Figited 11th December 1917,

The system served by these shops covers about 5,000 miles of track. In
addition to the work required for Lhe upkeep of this system, the shops are also
manufacturing a large number of articles of military use, for export as well as
for the military services in India.

Carriags Shops,

These employ a staff of some 4,600 wen. The sabordinate supervisory staft
consists of about 14 foremen and 27 chargemen. There are also ahont 100
migtries who draw from Rs, 1-10 to Rs. 8-8g5 day. The shaps’ enclosure covers
an area of 195 acres.  Only about 100 hands have housing ‘aceommodation
provided by the company. Thess are largely men whose presence is continu-
ously required on the works, such a8 chowkidars, ete. The rest of the hands
livein the city and come in every day by s speeial workmen’s train.

In ordinary peace times, one year's of woodl in seantling and about
4,000 tons in log are kept in atmk*.r 1t ins::ilﬁl{hal: difficulty is fﬂlﬁg in respect
of the m-prlg of properly seasoned timher. Until recently, considerable use was
made of Oregon pme imported for flooring and side planks in carriages.
This materinl was not entirely satisfactory. 1t is now being replaced hy loeal
Indian timbers suel as deodar.  The quality of these also is nof (quite satisfac-
tory. The ocost both of deodar and of Oregon pine at the works was Rs, 2 per
cubic foot in the log. The earriage shops have their own foundry and metal-
work shops, which have made a certain number of the tools required in the
shops.  Files are being recut by band. The men employed are receiving from
anuas 13 1o Rz 1-10 & day. The shop foreman got this work started ; he is
drawing Rs. 850 per mensem, and had bad previons ience of file cutting.
The same work is being done on a larger scale, with ﬁ: belp of machinery in
eases where this is possible, in the loco. shops.

There are no Indian foremen or chargemen employed fu these shope,

Wthough an Indian is said 10 be holding the post of carringe examiner on R, 150,
The officer in charge ofthe shops informed us that he bad recently engaged &
Mahomedan on Bs. 150 pér mensem who had been trained at home, where he
wWas mrﬂ;ﬁ £8 a wee iduring war time. This man sppeared fo h= -of
the educated type. He was working at home e an electrician, but did not



care to stay with the North Western Raflway. He was considersd by our
informant as fit for the post of chargeman. The apprentics system i3 the same
for the earringe shops as for the rest of the works. A description of it is
sppgnﬂuﬂ. at the end of this note. These shops appear to have been erected in
1810, :
An interesting feature of the work was the huilding of aeroplane propallers
in five thicknesses of wood. This necessifates a special clhsn;i; glue for the
mauufacture of which research work seems required.

Toco. Shops.

These shops employ at present about 3,400 hands though the full comple-
ment is 5,000. They were ovccted in 1014, They nre at t deficient in
respect of machine tools. The estimate for hu.iﬂh]gﬂ having been exceeded, it
was found necessary to eeonomise in respect of the machinery, Mbulding sand
i at l.r:ﬂent obtained from two ml[mrate places in the Saharanpur district, one
of which yields sharp sand and the other loamy sand. These are mixed
together. A good deal of work was going on in connecfion with the comtem-
plated replacement of coal by oil as fuel in locomotive engines. The works

loy 13 foremen, and theve are oue Indian assistant foreman and some
;:g:inn clinrgemen. We were informed that a system of bonus work had been
introduced in substitation of piece work., TUnder this system the man received
a propurtion of any savings he effected in time below s certain fixed standavd.

reasons for the change apparently lay in the undesirability of allowing men
of a cerfain class {o.earn wages na great desl in excess of the standand avera
for their ¢laes, at the expense of some (egree of physical deterioration. ‘IIEE
loco. shops' enclosure covers an area of 125 aoves.

Stores Department.

The making of elothing for the stafl is carried on in connection with this
department. A curtain smount of work is also being done on military require-
ments. A master tailor on Bs, 850 8 month is in charge. The markers-out
roreive Rs. 10 to 30, and the dargiee work on eontract, at so much per so
many garments, A printing works is also attached to the Btores Department,
They are fully fitted out with linotype machines, antomntic ticket-cutting and
printing plant, ete.  Diffieulty was experienced in obtaining the proper type of
cardbosrd for tickets under war conditions. A sulistitufe was heing provided
by building up cardbourd from s number of thicknesses of onlinary paper

ed from the Calontta paper mills,

Sigual shops.

The inspeotion was eonfined to the work being done the engineer-in-
charge in obtaining supplies of saddlery, small metal ':",?nﬂ-:. eto., from local
artisans, It some cases small drop forgings were made over to these men. from
the works, but generally the men themselves completely manufacture the
varions articles. Standard samples are exhibited, and the workmen are required
in the first instance to put ina specimen article. On this being passed
an order is given to him against cash on delivery, Tn all cases ‘hut those of
articles which entail comparmtively Jarge expenditure om rew materials, it is
helieved that ihe workmen were nble to finance themselves. In the latter class
of onses the help of the local middlemen is required. No advances are given.
Teather articles are turned out by the local tanperies as well as by the
moochis. The necessary testing is done by the subondinate staff of the shops,
with the help of n Government leather expert,

M. Soott, the officer in charge of the shops, informed us that he had one
Indian foreman on Rs, 800 who, it is interesting to note, was the son of a.man
employed in the Lahore Arsenal under Maharaja Ranjit Singh.

General.
The power is electrical, created from a contral generating station of which
the maximum load is 3,100 k.w. and the sverage load is about 1,415 kw. The
temt of training in these shops presents the seme features as in other railway
shops seen by the Commission, The ususl distinction is mede between the pay
g
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%;n.nbui to European und Anglo-Tndisn apprevtices on the ove hand aod
dian on the other. No attempt is apparently made at present to turn
Indians into anything betler than suporior of artisan. The present

draft rules which ave under consideration represent the fourth or fifih nm-

to devise a system of training for Indian apprentices, There nre about
European and Anglo-Indian apprentices at present, but & hostel is being built
to accommodate 70. Technieal instruetion is given entirely hy the foromen and

the leading hands under whom the lads do their practical . Gireat care 1

taken to keep this instruotion in elose touch with the daily work done by the
boys. Jwiged by the eopy of a letier from one of thess youths af present
working in England, the system of instruction in of '
Anglo-Indians is successful. ~ Special encouragement is given to these to put in
a couple of years orso al some leading English mechanical engineering con-
cern.

THE BAILWAY TECHNICAL INSTITUTE, LAHORE,

Fisited 11th December 1917.

-The name of this schosl is somewhat misleading, It has no connection
with the Railway. It is managed by Government, and the name * Bailway '
is apparéntly doe only to the fact thist a certain proportion of the pupils go on
to the Railway shops as literate Tndian apprentices, The sohool was estahilishod
in 15889 and, with the exception of & mml% elass for the blind, confines ilself to
instruction in carpentry and meta® work. T contajns sbout 400 hoys, The
sons of artisans are admitted free and others pay fees. There is no definits
rule as to the ages at which boys are taken. 'f“'l:s- age at which they enter
determines the class and work with which they hegin, Before leaving, the
students puss an examination known as fhe “ Industeial Middie School
Examination " whicli is conducted hy the 1 tor of Industrial Schools,
Same of the ex-pupils go to the School of Acth. uumber hecome teachers,
Some go to ordinary industrisl concerns, and some to Railway shops which take
them in us fiterate Indian apprentiees, allowing them lo begin two years in
advance of the ardinary pay and position of such men. Some of the ex-pupils
nre drewing Rs. 50 per mensem in the Railway shops after about ten years'
work. Others are working as iage examiners on Ra. 70, The school seems
more suceessful in the production ug dranghtsmen who receive comparatively
high pay. The ludian apprentices in the Railway Workshops also’come to this
auhoar to learn English and mechanies, The Railway Wor dps provide onl
manual training for Indians at present. The hoys are ﬂmgl for the I'cm{
they do in the school, snd in other octs do mot work under ordinary com-
mercial conditions. They put in 38 hours & week in actual man work.
Ten per cent, of thew receive scholarships,

Brief note on the Goverwment Railway Technical School, Lahore, by Mp. M.
Crosse, Tnapeotor of Schools, Lahore Division.
Admrission—The school is open to boys from five years of ape, but the
ayerage age of admission is hetween six and eighi. Boys myaﬁ: admittod
from non-industrial schools at any fige, and siuch areé put mto a special clasy
until they make good their deficiency on the technical side,

Clawsifioation—(A) The ordinary school works through 3 stages as shown
below, with subjeets and working hours per week :—

Stages, Grenera] Bdneadbon Houre, | Technicai, Heénn.

Lower I'rimary—
L . ‘ 1 | The 3 R’s . «| %2 | Paper and Cardboard fold-| 8
ing.
1 . ] b Da. o B0 | Cardbonnl and Clay Model-| 18
ling and Drawing.
11 . : 0 Do. and Ges- | 20 Do do. 1¢

graphy. |




61

Siagew Goirral Bduzation Hoore Tealinkeal. ] Hours.
Upper Primary— |
127 . - .| The 8 B% sod Gios| 15 | Wood ar'Tin snd  Irop work | 21
graphy. and  Dmawip Modeld,
Umu:eh‘bnl'mg 5&44&].
Vv . 3 A Do ‘| ih Do. do. a5
Midd le—
B e : A « | Enplish, Urdis sl i1#  |Oneof the following:— Pattern- 86
Arithmetie, making, Tin snd Copper |
work, Irom worlk, MI.“E:E
work, Wood work, Muuld-
ing and Fstimating, Draw-
ing {Model, Geometrical
anid Maschine) |
I - - . Do. and 14 D, o, a4
Selance
181} , . i Do de. o] 14 Do do. 3

This represents what the school now does in consequence of a develop-
ment from more literary to more manual work, «

Special Adcanced Olasses.—(B) Apart from the foreguing isa live years'
course for literate apprentices of whom at present there are 17. The majority
nre young men who have recsived their general oducation elsewhere, This
class is open to all lterate apprentices, whether they have passed through this
school or not.  They are taught for two hours in the school and work for sbout
four bours in the workshops, The course consists of English, elementary
algelra, arithmetic, mensuration and mechanics.

It is proposed to reduce the apprenticeship to three years in the ease of
pupils who have completed this course, and to raise the present scale of
pay from b annas 4 pies fo 12 annas per day, _

Numbers and Cregd.—lThere are 403 hoys in the school classified as
follows:—

Muhammadans 263; Hindos 82; Sikhs 55; others 4: 80 par eent.
helong to the artisan class.

Fees,—Artisans ave free, others pay fees rangng from one anna to two
rupees.
Soholurships— There ave 20 scholarships of Rs. 2 mensem each in the
‘Epperl'ﬂmnryﬁndiﬂailh-ﬂmuhmthﬂmﬂdlﬂ.. are awarded on the
results of an examination in both general and technical suhjecta in the 8rd and
ath Pri classes, and are held throughout the Upper Primary or Middle
courses, unless the holder fails to prss the annusl test.

Staff.—Excluding the headmaster, there ars 8 teachers on ll;;ﬁenﬂn_l side
who are chiefly men who hayve undergone a successful course of training in the
Central Training College. Their pay varies at prosent from Rs, 20 to Re. 90

mensem. On the technical side there are 13 teachers who have mostly

1 trained in the Mayo School of Artand the balance in the Railway Work-
shops. Excopt the machinery instructor, who' gets from Rs 70 to B0 per
mensem, the pay of the rest ranges between Rs, 25 to Rs. 40

As regands the headmaster, he is a graduate of the Punjab Tniversity, was
trained i the Central Training College and holds a Brst-grade senior
vernneular eertificate.  He is & member of the Buhordinate Educational Seryice,
and his t pay is Rs. 190 plus an allowance of Rs 80. He began his
: mcﬁnajﬁﬁing_ in this schonl osan assistant and has held his E;mpenl post foo

yenrs, deyeloping his knowledge of tochnical work from year to yes ,and the
' 0Da
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school under his intelligent control has steadily developed. He has proved &
thoroughly capable headmaster of this type of sehool.

Cust of the school—The whole cost i borne by Government, anil thﬂ'hlﬂ
provision for 1817-18 was Ra 7.200 for contingencies, including men
and Rs, 13,692 lor staif.

Employment of pupils—Practically every hoy of this school who does not
wish to study furiher in advanead institutions, whether he lms com leted the
coursy or not, readily finds employment. It has been found im le to keep
in tonch for long with old boys, but in nesrly every case it is known, whether
they leave totake up anadvanced course of instruction or fo get employment,
that a large proportion of the Carriage and Assistant Carringe Examiness on
the Nortl Westerny Railway are passed students and some are known o be
similarly employed on the Ondh and Rohilkhand Railway on saliries helgni;n:dn,gat
Rs. 16 and rising to Rs, 160.  Others hold posts as draughtsmen on salaries from
Rs. 25 upwards. Others are employed in the Railway workshops or in private
concerns and readily get; to begin with, Bs. 25, and rise to Rs, 40 &t leadl,

THE GOVERNMENT CENTRAL WEAVERY, LAHORE.

Fisited 140k December 1917.

The Government Central Weavery at Laliore was started in 1914 a5 an
experimental institution for a period of 4 yearsat first. The ohjects of the
Weavery are as follows:—

(1) to experiment on the improved Land looms and their accessories

(2) toadopt improved methods to weave the various fabrics already
woven in the Punjab ;

(8) to gzive technical and other help to the weavers and to push the

I3

improved methods among wenvers by means of travelling exhibi-
tion ;

(4) to train weaving masters ; .

(5) totraim in improved methods of dyging and specislly to carry out
research in indigenoud dye stuffs;

(6) fo introduce small eottage indusiries amongst the poor but respect-
able women nnd widows, so that they may become independent
waia earners and be useful members of socioly ; and

(7) to train snd experiment in hosiery with improved machinery.

The Weavery is in charge of o textile nssistant fo the Director of Agri-
culture and Industries, who is assisted by a lady superintendent, a dyeiog
master, s superyisor, a hasieri; mistress, a mechanie and a certain amount of
lnbour staff. The dyeing school was added to it in 1006, The work of the
Weavery is being conducted by means of the lollowing deparfments :— :

(«) Weaying department.
(4) Hosiery department.

(¢) Zenana indnstrial school.
(d) Dyeing school.

(¢) Travelling exhibition,

{¢) 'The chief point in the working of the weaving department is to find
out & more euitable loom for the village weaver, and also one for small work-

inhnpﬁ. So for, experiments haye been eonducted with the following types of
VOIS ;—

* (1) Ol Desi Khaddi
(2) Thukral Weavers Delight Fly-Shuttle loom.
(8) Serampore Fiy-Shutile loom.
(4) Salvation Army loom.
(5) Hnttersley's Damestic Automatio lpor.
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Thie pxperiments on the olil Desi Khaddi have been made only for the saks
of cam;paris\nwiﬁl other improved types of looms. The eost of the different
Jooms is as follows:—

Bs. Ra
Desiloom . : ' : q . 10 to 15
Thukrl Iy, Shuattle Pit loom : - . 20 , 85
Sernmpore F -Shuttle loom . - : Sl 0 25
Sulvation Army loom . > : . 7 125
Hattersley’s Domestic Autoratic loom . . 285 376

Ot il tieso looms it seems that the Thukeal Fly-Shuitle Pit loom has
proved to he the best for a village weaver. It is chieap in eost, and simple in
construction. It can work with or without any wirp heaim. Théve are no ran
E»m in it, so that any damave can be easily repaired by the village earpenter.

t pan weave cloth from 20 to 72 incles in width and can run on & speed of
pearly 100 picks & minute. Moreover, it can weave equally well the single
yarn, the desi hand-spun yarnand the twoe-fold yuarn, Its outturn, in com-

ison with the foom is doahle up to 27 inches width of cloth. ~ In larger
widths it gives from 3 to 5 times the outturn of the Desi loom.

Tha Weavery has also conducted experiments in fmproved preparatory
machinery for reeling, winding, sizinz, ete. Practical demonstrations are
given every winter ig the working of the improved loows and methods in
the various districts of the province, So far, 5 persons have been trained,
anil are ovonpying posts of weaving masters in small band-loom factorios.

(4) The hosiery department has so far been able to train sbout 15
persons.

(&) T the zemapa industrial school instruction {8 given in freehand
drawing, hand embroidery, machine embroidery, drawn-thread work, chikan
wark, thrmad-ball winding aud the winding of yarn. “About 25 women Liavs
heen so far trained in this school. In order to remove the difficalty in finding
employment for them, a sum of Rs. 2,400 was Mf{;:ly public subseription,

\hie ¢ Wome Industry Promoting Society’ was started, to which Government
gave a grant of Re 2000, _

d) The dyeing school was added In 1010 with a view to teach
smuroved methods of dyeing to dyers, anid generally to tepch dyeing, Ahont
students haye been thus trained. The school has also made 5 number

a

of e?eﬁmﬂnts with indigenous dye stuffs with considerable suceess, A
E‘ﬂﬂ eal of extansion and encouragement seems to be necessary in this
Ol _

In sddition to maintaining tho Weavery, Government bave endowed
a number of scholarships. 20 soholarships of 5 ench are sanctioned for
the zenana school and (i schojarships of s, 12 per month anch for the dyeing
school. Government haye also gr fed A snm of Ra. 1,000 per annum for
the travelling exhibition. The sehool, however, gtill seems to be in meed of
a well-#quipped laboratory.

THE MAYO SCHOOL OF ART, LAHORE,

Figited 13th December 1917.

A note® by the Principal is appended. In addition to this, it may be
mentioned that ubout 50 per cent. of the pupils go out as teacliers. These|posts,
althongh fliey only carry the low pay of s 85, seom very attractive to the
genernl Tun of the siudonte, Most of the rest work as independent eraftsmen
ar employés.

9. The following suggestions onght apparently to be adonted, if the
Sohool of Art is to fulfil the progmmame Iaid down by the superintendent :—

(1) An orgamisation is required for keeping the stalf in tonch with

pupils who are working as cruftsmen, in order that assist-

fnes and advice, both in technical matters snd in regard fo the
marketing of their work, may be afforded, il necossary.

Pinted bilow:
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(2) Steps should be taken to organise o market for the products of
gi-atwlents, somewhat on the lines of the simnilar institution in
Cawnpore. -

(3) Boys who intend leaving the sohool to work as craltsmen should
not be allowed to do so, without a proper provision of ths
improved tools which they have learned fo nsein the school.
The cost of these would vary very widely in individual cases, and
the equipment in each case should be left to the decision of the
superintendent. The latter suggests that the cost of the touls
may he trested as su advance recoverable in instalments spread
out over one or two years, The scholarships ted were
apparently not sufficient to admit of any portion of them being
held back as resorve pay to purchase s kit of tools, as is being
done in the School of Handierafts at Nagpur.

All the above suggestions involve the maintenance of extra estahlishment
to carry them out, and the superintendent is inolined to doubt whether he
would have sufficient time to control them, Were the Scliool, however,
attached to a Department of Industries, the needful organisation could he
maintained and kept in close touch with the workivg of the School, as part of
the genaral work of such a department.

#

Note on the Haye School of Art by the Principal.

* “The Mayo School of Art has earned a tion for high-class eraft work
and design. Mr. Lockwood Kipling, O.IE,, nsible for having started
it on its career. and, by his sympathy swith mn crafts, his ability as a
designee and modeller, and his strong personality has left a mark upon the
Bchool and a reputation and friendship with all his staff and students, some of
whom still remain and are doing t work in the School. In other wards,
he originated in the School by his own ideals an atmosphere of craft enfhusissi
which, T consider, is an essential weapon in the armoury of all teachers,

“As o result of such a reputation as the school had earned and in con-
sequence of the fact that it was doing better work than could be got alsewhers
in the provinee, it bogan to receive orders from Government depariments and
to take contracts for interior decorations, furniture, sto., designs for buildings
and, even later, construction work, such as the whole of the designs for the 10711
Durbar Amphitheatre work with.all the plaster decorations thereto,

" While it may be acknowledged to be an excellent thing for the students
of such an institution to have such practical experience, at the same time it
had definite disadvantages.

“ Firgt—I1 restricted the energies of the School from ﬂnwi? into wider
channels as Government demand was conflned ehiefly to carved wood wark
and decorated plaster work, whereas they mizht bave been directed towands
the development of other art crafis,

“Second —It gave none of the discipline of commercial conditions fo the
students, as they were not paid, and the work was not paid for at commercial
ratee, as much of the labour was either free or provided by the staff of (he
sclival already under Government service.

" Third —The training of the students suffered as instruction and pr
were mady subservient o the demnnds of the moment, hy which all nvm
students had to be roped in for work which might be quite ontside their course.
*The result of these effects was first o steady decline in the number af
students owing to innhihl{ to obtsin employment, becanse (secondly) the students
could only carve and model, and both these erafts have of recent years a4 very
moderate demand, oulside & fow wealthy employers:

" Coming 10 the present time, the development of the School has hean
rlurm%llha Inst six years in & direction tending to remely these evils ; now

workshops heve heen built with power machines for ecalinst-maki , biaek-
smithy and fitters work, and copper, brass aud silver work. “
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« A photo-lithographic studio and engraving rooms with up-to-dats
appliances have been provided and a large carpenters’ shop for elementary
students opened.

# In arder to give hettar ehances of qt::l discipling and honest work, an
gight hours day has taken the of six hours and » works overscer has been
appointed to superviss the work and design of both students and misiria.

Ty oyder to raise the standard of work of thestudents, each shop has work-
ing mistris provided, to do special work as an example or to work with
the students if their work is of & spoecial character.

“ The pay of most of the teaching staff has heen tly iuﬁmed,'}mrtly o
acoount of their pay having been far below what coulil be earned in the hazar
hy skilled workers and partly in consideration of increased hours of work.

o T4 has also been laid down and carried out that all newly appointed oraft
teachers should hold non-pensionable posts with inerensed pay in lien of
pension. A maximum of Rs. B0 per mensem has heen sanctioned, but my
proposal was for Rs, 60—5—50 per mensein.

o A further proposal was that contract work shonid not be done, but, in order
to maintain the advantage of working to order, specimens should be made as
examples to bagar mistris and designs and working drawings supplied. This
alone ie now in force and working well, as it brings the school work into dirvect
eomtact with the eraft worker, without competing with him.

wThe surplus work of the School is now being circulated to industrial
shools of the ‘E’mvi,nﬂz. with the ohject of improving their standard of design
and finish. hen these seligols alse develop, much more work may i&
usefully supplied (o them that now has to e sold privately.

+ As rogands the result of the scheme whioh, as a whale, has not heen worlk-
g more than three years, T can see that more work is turned out and the
general quality is mnch higher, while during these years 4 small steady improves
ment in the number of students is shown, But I am sorry to say that the one

{ defect is the failure of the student to give eight hours work value in the
i;: This ix proved by the fact that T haye sent students fo the Carrisge
Wor , Lahore, aud the Canal Workshops, Amritsar, and though th
eould do the work allotted to them the quantity of work they did was only suffi-
clént to eive them a starting puy of twelve annas & day, Whether bruining in a
technical school ean ever overcome such defects, which are not pecaliar to
Indis only, is doubtful, but it is undoubtedly emphasised in Indis to some
extent by the family system obtaining, which tends to give lazy youths unduoe
freedom nnd hinders that speeding up which necessity forees upon l'.{lr.' Euro
youth. Defective primary educstion may also bave its share in this ln.nge;%
isuléipﬂm of mind and body so noticeale in the Indian working man.

* Coming to the future work of an institution like the Mayo School of
Art, T think it ought fairly to be tetgmuﬂ of it that it should be m;ui;?red to be
2 leader in all those cealts into which art and desigu enter hu:ga[i. t should
he pnmnrﬂj a school of design, carrving out in practical work its designs,
boeause only the practical worker can design economically, Desiza is most
important beeause, as I see it; there can be no future for the ari omafts of India
un]imthﬂirindiridmlity 18 Emﬁermi. and I do not see how this can be done
except by inspiration obtained throngh a Government central institution.
Japan fully resalises the value of national individoality and, with all its
modernity, its cxaft work has lost nothing of its character. T think I shall not
be wrong in estimating that there are one hundred objects of Japanese eraft
wark sold in England to one of Indian workmanship, and certainly I should say
this is so in America.

vt is possible that the Punjab may never be a big industrial province by
having large mwanufacturing firms, but I see no reason why it almuﬁ? not lea
centre of cottage industries. The hand skill is here, and many small industries
already exist, and we know that Wurtemburg developed in two or thres decides
from & purely icultural country, with no previcus knowledge of industries,
into n hizhly skillod industrial eommunity.
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“Buch an industry 48 eofton Frinﬁng with hand biocks has, T believe,
survived in Switzerland against all the eompetition of power- - uﬂg
partly to cheapuness of labour, which wo have iihs.uml partly fo the numbar ol
colours obtainable at small expenss. The Manchester School of Technology
sent a man ouf here three or four years ago to eollect Tudian ootfon prints in
order that they might copy them by machitery; he was hire nine months and
he told me lind & magnificent collection, but he thought it hopeless to
attempt to eopy them as the cost would be excessive,

*In the small cottou-printing department of the School of Art we conld sell
dozens of almost anything ‘we print, where we now sell samples, if there
wore any organissiion to bring the work into coutact with the buyers.

“This is the sort of ploneer work that should be expected of aSchool of Arts
and Crafts."

LAHORE CENTRATL JATL.

Visited 15th December 1817,

The jail conviet population was 2,010, The earnings, per hoad, during
the ding year muill& 15. No extra male lghour was going on in the
aeighbourhood of the jail, though a lalour foree had been sent from the Central
Juil to Khewrs Salt Mines, and another from the Borstal Jail to Dhariwal,

In view of the complaints which had bein recsived ing the competi«
tion of jail with wrivate industries, the Commission paid special attention to
the working of the jail press. The macehines were van by two steam and one
oil engine. Each of these had a paid driver in eharge, althoush several of the
convicts had loarned to drive satisfactorily. Only a small amount of fy
gr::‘phin work was done for the jail itself ; the rest of the work was &thngmm

“ond consisted in the printing of forms for Government departments. 250 men
were amployed in the pross, ;

The rules * regardite the price at which jail masulactures are to be
invoicel to Government departments, together with specimen + invoices, were
obfainel. Generally spesking, the charge made to Government is on the basis
of the cost of the skilled and auskilled labour employed, together with
depreciation and cost of raw materials. If, however, this rate works out lower
than the market rate, the latter is to he charged. Tt is obvious, i}]hewiurt:& that

r precautions are taken to prevent undue competition with private cone
I;raﬁ; and, in referemce to the complaints reorived h;l'm Commission regard-
ing this question of printing forms for Government, il has at all times
heen recognised as necessary for Government to own its own press, quite apart
from jail printing.

The Commission also saw tent making, 7This industry was started, so far
as the Punjab is concerned, as a juil industry. The jails make tents for all
civil departments jn the Punjub and also for war purposes.  This class of work
necessitates labour of a very varied kind and is, therefors, welcomed by the jail
nuthorities. There cun be no objection to tent making going on during the
war, in view of the extremo presure on private tentmaking eoncerns; but in
ordinary times, care would obviously have to be taken thab jail-made tents are
;mi ﬂ;u;vaimﬂ at unfairly low prices. The rules appended seem (o provide

or this,

There is very little carpet making in the juil at present, This industry was
started and built up in the province as o jail industry. A private carpet
factory started and {took over all the ex-convicts wiho had learnod the work,
together with the Deputy Buperintendent who was mainly responsible for the
designing and manufacturing, 8o far, the jail hins, therefore, of consider-
able psistance to private industries, though perhaps not very willingly.

We were informed that ex-convicts obtained employment in the industries
which they learned in the jails, especially that of engraving Iithogrqrm_i'ﬂ
tones; but no record exists as to the subsequent employment of ex-gon v
owing to the absence of any Prisoners' Aid Soeiety.

S Prited helow—=stmct fron e Puclih Jall Masnil.
# Thewe du gub §lluilraie the mullyd o f calpilabing dimigrs oy mod Frintud,
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Borstal Jails

The conviet population consisted of 1,000, The number of offigials
raached the high figure of 127, doubtless including conviet officers, Any

G prisoner sentoneod to over & months' imprisonment, and ap to 23
years of nge, is sent to this instifution, which was starled 4 yenrs ngo. T does
A fair smount of extrs-mural labou, In addition to the gang working at the
Dhwsriwal Mills, who have learned carpentry are lent out to tiﬂ Municipality.
The convicts ate allowed to earn money which they take away with them when

hey leave the jail. Any convict sentenced to & term of 3 years or upwards has
to learn to rend and write, _ '

W were informed that a Bill is to be Introduced, yemedying certain defects
of the present law in regard to Borstal institntions.

The Commission were genarally very favournbly impressed with the
comparitive brightness of the life in ‘this jail, eg., the presence of fowerin
plants and shrubs inside the jail. The physical drill was smartly perfo
and evidently enjoyed by the prisoners, who had their own jail band. Saddlery
and other munitions work was going on, both in this nnd the other jail.

Extract from the Punjab Joii Manunl.
“ 689, (1) When the requirements of the Jail and other deparimonts have
S anatactirs of axticles Sir mla, been mef to the fllest extent it is possible
fo meet them, prisan labour may be
em,!ﬁla;raﬂ in the manufacture of suokl articles as will be least likely to compete
with any local industry, for sale to the publio at current market rates.
(2) Tenders, wholesale and retail, shiould he dealt with, in preference to
consimers amongst the public.
Nots 1. —When market rates do ot exish or canniot be sscertained the price of Jall-nnde
articles must be enlenlated and must wlwsys invlnde ;. — ' . b
() the price of tha raw materials;
(§) the wagss of Jail labour, rated aoeording to the wugee of froe labour of the same
clats iny the neighbourhood snd with vegard bo its inferiority ;
{;j & percentage for weas and tear of plaut ; and
) & pereentage on secount of juufibs
Note 2.—1n tho case of artivles supplied fo Government or 89 the pablic, the lage.
i pogont nf ts may ordinarily be fised af 10 per cent. on the voet of the mw muaterml.

snd lahonr ; if the prices thus found e below the ordinary rates st which the eonld La
sired by the ssme elass of purehssers in the open murket; they must be raieed to at Jegst
gnch market rates:

Note 8.—In the cass of cotton goods, the squivalent of 84 per cent. (duty) must be
pidid in computing the selling price, unless the resull js fo raise the rutes sbove those

prevalank in the open market. .

Nota 4.—No order from private persons for ¢ whonlid be put in hisnd wntil  Galf the
estimatad valeds deposited by the pureheser ) the balanoe of the price must be paid on
delivery of the gowds.

. Noeredit ks to be allowed to private pnrehasers (Tail offivials or othors),

Note §.—A prics Hst of the articles munufastured in every Jail e to be propared anid
ezhibited In the uﬁ]eﬂ. This list mwust be revieed from tims to time a8 may be necessary.”

HYDRO-ELECTRIC WORKS, AMRITSAR,

Figited 20th Devember 1917, -
The note below by Mr. J. Ashford deseribes the hydro-slectric works at
Amritsar,
Brief wate on the Amvilear Hydro-Eieelrio Pumping Iustallation by Johu
Ashford, Superintendent, Central Worlshop Division, Amritsar.

\The object of this fustollation is to umy water from the sub-soil for irriga-

tion purpose and to replace flow irrigation from canal, the need for the uhuge

ine (he rise in sab-sail water untll it seriously alfected the health of the
10

being
inhabitants of Amritsar.

-
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“ 1ts inception was due to Sir John Benton, who, in his Ilnspeetion note,
dated October 16th, 1906, directed the investigation of the possibilities of
mping water from the sub-soil by the aid of electvie power developed at canal

. That note caused o series of experiments to be undertaken, which resulted

in the dﬂﬁlngmnnt of the Aslford tulwe well and pumps, which made this
sclieme possible.

“Upon the Main Branch Lower of the Upper Bari Doab Canal, there are
two falls near Amritsar, two miles npart. The wpper one, near the Grind Trank
Read, liad s fall of 5-6" and the lower one, near the Tarn-taran Road, has
&-07, The scheme provides for deepening the channel hetween these falls
lo sécure #-6" at the upper fall. DBefore doing this it was deeided fo build
the power honse and instal machinery theréin to legin work with the

5-6* fall and to complete the scheme by deepening the channel at a later
date.

* I was arranged that the well and pumps should be located conveniently
along the Jatuwal Distributary to replace (he irrigation therefrom, wsing the
same water eourses. This arrangement is far from ideal as it gave a series of
pumping sites, straggling along o considérable distance, but the arrangement
wae made necesary by the demands of the Irrigation officers, :

“ A new channel of short leneth has heen eut round the fall to carry the
water to the power house, the old fall remuining to act asa spillwsy, Upon

it a foothridge and needle dam have been placed to give egnirol of upstream
water level.

“The maximum flow of water in the channel is 2,200 cusecs, but, as this is
anly for four months in the year, the power house was fitted with turbines to
use 1,100 cusecs only, which amount can” be had for about nine and a half
months in the year,

-% As the hy-pass channel approaches the power house it divides into three
flumes with oontrolling sluice gates.  In each flame is a turhine set it
of two coupled double turbines of horizontal type. In other words, thers are
four motors on & horizonlal shinff, These turbines revolve ak 100 revs. per
minute and drive the generators through gearing st 300 revs, par minute, The
gearing is of the high elass type developed for breaking down the of
steam turbines. They are machine-cut double helical gears of fuse pitch,
enclosad in a case and running ina bath of oil.. The hmﬂﬁ'ﬁ of the '[‘.‘IJ.!RH'J].BE
are uv]l'—nlliﬁning, ring lubricated bearings protected by s eaissons to keep
the siit lnden water away from them.

“The senerators are of 170 k. w. capaeity alternating curbent 0,000 yolts
50 periods. They gonerate directly at thab pressure. ]

“ The switoh board is of steel with all parts under high pressure contained
within closed eells, The control is remote, Switehes, ete., are sll oll submerged,
There is the nsunl complemont of instruments and cut-outs, Including synehro-
noscope for bringing the muchines into parallel before switching in. The
station and machines are protected from line surges by Giles valyes.

“The turbines are controlled by special ofl pressure governors of & new

type, designed by the makers in consultation with myself. It is wholly enclosed,
and all bearings lubrieated with oil under pressure.

“ The current s tramsmitted at 6,600 volts to snh-uﬁtinua, where it is

reduced down in Berry transformers to 550 volts for distribution fo the pumps.
Each sub-station serves § puunping stations.

“The land is divided into treas requiring 13 cusees for sixteen hours daily,
and 10 cach snch area there is one pump. These avens are really too wmall for
the water we can pump, but they were insisted wpon by the responsible Trngution
officer, who had 1o oxperiance in the possibilities of tube weall pumping, and
therefore hnd doubis.  This gives a higher eapitalization than is necessary,

“The tube wells are Ashford’s patent 10° dial with 120°—0° of strainer
sunk to a total depth of 100°=0" and are made at the Central Workshop.

* The pumps are of special typeof high efficiency, designed and built af the

Quntral Workshop. They have vertical spindles and are submerged below Y
thereby needing no footvalves. water
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# The maximum yield vbtained from one tube well is 26 eusecs, and the
power used is just over § h. p. per cusee. The motorsat the pumps are 15 L.
. and have & of TETS Erminnie. They ave vertieal in type,
irectly coupled to the pumps which haye been built fo suit, All bearings ore
specially Iubrivated, so that there is no need fgr an attendant st the pum g
sintions, Orne man per sub-station with six pum is able to give uﬂ'um
attention. Fifteen of fliese pumping stations have alrendy been builf, but
when the two falls are fused into one, it will enable 40 tube wells to be brought
into use. Part of the power is used at the ‘Central Workshops and drives the
machinery there, This uses aghont 120 h. p.

“ Tho Rum:)g efficienties obtained ave as high as 73 per cent, which is eon-~
sidered gool, This is withoat allowing for energy of discharge, the inclusion
of whicll would place the efficiency at 75 per cent.

# The length of distribution lines so far put down is 13 miles. The longest
lead from the power station is 54 miles, There will nlfimalely be ahout 85
miles of lin, an averago of just under 1 dule per pump. The distance between
pumps varies fron: balf to one mile."

1t is doubtful whetherthe works will do anything to reduce the level
of the sub-soil water, but they ut amy rato supply water without adding fo it.
We were informed that the installstion, when complete, would pay expenses

and interest on capital cost, but details are not available.

HYDRO-ELECTRIC WORKS AT THE NEW EGERTON WOOLLEN
MILLS, DHARIWAL

Fisited 215 Decomber 1917,

The woollen mills here, which employ in normal times some 2,000 hands,
were started by a retired officer of the Punjab Government, partly on the
gtrength of the {lyilru-elwiﬁn power ayailable, partly because D ariwnl was
supposed to be conveniontly situateld for lalour and wool supplies. 'The concarn
so0n Tailed and was bonght np very cheap hy the interests controlling the large
woollen mills at Cawnpore. The great whaek iz that the supply of water is
intermittent, owing to closures necessitated hy distribution of water and elearing
snd ire to the canal., The extent of these closures in an ordinary yegr is
shown in the statement helow. The mills therefore have o' provide a *stand-
by * plant, actuated by Bengal caal, and the mannger informed us that the
power costs more all round than the steam power generafed at the Cawnpors

The only expenditure incurred by Governmeny was thecost of regulating
gates to elose down the supply when necessary, which presumably did not
amount to more than s few thousand rupess. Al the remaining plant was put
in by the mills, The availability of the water for frrigation i in no way
affected by the nse of the water for generating power, as the whole supply of
the eanal has to be psssed over the fall in any chse. The water was given
¢ree for the initinl period ; and it was durine this period that the original
anteryriae failed. For the next period the charge was Hs. 10,000, snd it iz to
be raised to Rs. 24,000 next year for souwe 700 h. p. The mills complained
that this charge was unjustifiably high, but said that, as they were dependent
on the use of the water, they had to pay it. Their *etand-hy * Installation was
not quite sufficiént to run the whole wills, nnd it would haye been presumably
much more expensive to run all the time m coal than on water power. On the
other hand, it may be urged that the present company were not the originators
of the enterprise, but took it over on very low terms and are o strong and
wealthy conesrn.  But it must be admitted that such high terms for =n inter-
mittent sopply are nof likaly to encourage other prospective users.

104
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Statement showing number of daya in which canal woe olosed partly or wholly,
rendering it nocessary to run stoam and pas engines.
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SUALKUCHI WEAVING VILLAGE,

Fisited, Gih January 1018,

'T'his village is situated on the banks of the Brshmaputra about 8§ miles
Below Gaulati in the Kammp district. There are said tn be 200 weaying
families engaced in mnking cloths, chiefl from endi and muya silk. Latterly,
Chinese silk lias also found its way into t{m village and is now being used to
some extent in place of the indigenous silk,

The endi silk yarn is spparently brought into the village as we did not
seo any spinning going on; but in most of the backyards attached to fhe
weavers' liouses there were considerable quantities of muga silk cocoons and
reeling and twisting was going on. The apparatus employed is of & very

rimitive type. The eocoons are soaked in warm water, and the threads from

-a-dozen cocoons are reelod into & single thread by simply passing them
over a hamhoo and along the reeler’s arm on fo A solid wooden woller. From
this poller, the silkeds transferred to bumboo swifts,

The silk-twisting process is very simple but very laliorious. In the
yillage street, about a dozen bamboo frames are put up aboul fen yards apart,
and unreeled gk stretehod over them. Starting from the twisting end, a sort
of distaff is attached to the thread. One end is earried ncross these frames
round a smooth bamboo and back again with another distafl attached to it
Small boys set these distails spinning, and the amount of tyrist is rezulated 1
the gradial rise of the distaffs at the reeling end. When & length of silk
sufficiently twisted, the distalf is removed and wnresled silk is attached. The
resler then winds up the twisted silk on a swift till the whole twisted length is
s0 wound up, when a uma.ll]l;ﬂ braaks the thread and attaches a distaff and sets
it spinning, The silk is therefore twisted in lenglhs of about 200 yards and
there were about six such lengths stretched on each frame,

The weaving is done on ordinary native looms with harness for pattern,
weaving such as may be sean in any weiving centre. The ecloths turned out
are of excellent quality and fhe patterns are very good. From an economic
point of view, the industry {s in an extremely primifive state, and the produc-
tion, per man engaged, is very small. Silk-reeling and twisting machivery
worked by hand might very well he introduced. The patfesn wesving could
ensily be done by jacquard harness, and the fly-shuttle loom employed i pilace
of 1l primitive loom now in use.

We were taken round the village by the weaving demonstrator employed
by the Agricultural Dopartment, He been through a two years' course
in Serampore, and he liad set up a Serampore ecofton loom on which & man was
working with very little kill, He said thal the peaple of the village took no
interest in his so-called improvements, and they probably showed a ecertain
amount of commonsense thereby.

Thare psems to be but little doubt that the indusiry could be snormon:
improved, Doth as to (ke reeling and lhmwi;tﬁ of the =ilk nnd the methods of
wenying, 17 any steps are taken to develop the silk indwtry in Aseam, from
the outset the work should be divided letween two ihoroughly competent
oxperts, one & sericnlturist to deal with the production of silk and the other
vith a knowledgs of modern processes of mwanufacture. The suuga silk is ensily
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roaled, and there should be but little difficulty in adapting -or&inmg'athmu'ring
1o the otion of a first-class thread, would not be desirable
to carry out ex ts to determing the best type of machinery inthe village.
This should be done elsowhers, and, when the meehanical appliances have been
dapted to the work to be done, demonstrations should bemade in the yillage.
The sericultural problem is doubitless a much more diffioult one than the manu-
facturing, and a much higher type of expert would probably be sequired.
There are in Sualkuchi two_tradi firme, the Assam Silk Trading Cora-
pany and the Assam 8ilk Cloths Manufscturing Company, fo which the
weayers dispose of the major portion of their produection oy seem to he well
rganised, and have issued, i Enlish, printed price-lists of tho goods they sell.
A great deal of the silk weaving in Assam is n domestic industry eavried
on by women even of the higher classes, Such weaving we were not allowed
to s, and the products ol the domastie looms are mainly for domestic consum
tion, though in some villages, the weaying womon soll their eloths.
Sualkuolii, the whole of the spinning, reeling and weaving work is done by
men, and the women sre not em . The industry sesms to hen very
promising one for dovelopment by tho application of solentifte methods of
cericultore and by the introduction of modern silk machinery.

THE BOMBAY BUEMA TRﬁDING EEMP.-'LITY TIMBER YARDS,
'&4.‘-(;003.’-

Figited 39vd Jansary 1915,

This mmp:mj?' awne saw mills on both sidés of the riverin Rangoon and
denls with ahout nﬁw eont. of the Burma teak trads. The Commission
first visited their timber yard on the south side of the river, where tn exhihition
wae given of the methods of handling teak logs by means of elephants. Ina
well-equipped saw mill provided with cranes and over-liead travellers, these
usaful antmals are no longer employed, hut ey are still indispensable in the
farests to bying the timbér logs down to the siveams. The Bomhay-Burma
Trading Company employs approximutely 2,000 elephants in the forest areas
worked by them, and their live-stook in their latest balance sheet is. valued sf
woll over 40 lakhs of rupees.

Far forest work, Indian elaphants are Jooked upon with disfavour ss it
diffionlt, and often impossible, to train them. Formerly, Burmese and Siamest
elephants could be obtained for from Rs, 2,000 to Hs. 000 a baad § but now, &
first olnss animal costs Rs, 8,500, The pecords of the company show that the
working life of an elophant averages 25 years.

Phe teak forests in Burms cover enormous arcas, and  the preparation of
the wooid for the market is coneenfratel in Rangoom, the logs being flonted
down {lie river in rafts, Between the time of felling o tree and its arrivalat
the timber yard, 8 period of four yenrs oeeurs, and we were informed that about
fen per cent. of the tmber islost on the way.

The saw mill inspected by the Commission wis situatod within the Muni-
ipal limits of Rangoon on the north side of the river, All the wood comes
into the yard and leaves it by water, no use heing made of the adjacent railway.
The logs are handled by avor-hend travellors, and a very considerable mnce of
storage sheds are. provided for haulks and scantlings intended for export fo
Europe. Owing fo the war and the consequent searcity of shipping, large stocks
of wood haye accumulated and the mills are now only worked 4 days a week,

In this timber yasd, there ave four large circular saws and four frame sws
for hreakiog down logs. At the present time, the machines are driven by stesam
engines from a battery of three hoilers nving teak sw-dost for fucll A central
electrie genefating stationis in coursa of construction, The plant has been
installed and consists of two 350 k. w. alternitors driven by Bellizs nnd Mor-
combe steam engines.  Working at its full capaeity, this saw millis able to deal
with about T.000 tons ol leak logs n month. The efficiency of conversion
ranges round 85 per cont. 88 par cent. being considered very good and auything.
below 82 per cent, very bud. There is no recognised sumhrﬁ sel of scantlings,
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and the Jogs are out up either to comply with specific orders or to the stoek
sizes mostly in {iﬂmﬂd whieh can he obtained from the logs with the least
waste, -

Besides the breaking-down saws, there are cross-out saws and a large
nuniber of small circulnr saws to deal with slabs, log ends and ofher products
from the breaking-lown saws, Bund saws have been tried ; hut as the logs
have been floated, even after washing they still hold & good desl of mud and
fine sand and, as the timber naturally contains o certuin amount of silica, this
method of eutting up timber has not [mwed satislnctory owing to the short
life of the saws. The only, what way be termed, * finished articles T produced in
thie mills were wooden keys for vailway chairs and shooks for kernsene oil bases
of a special design of the Tndo-Burma Oil Company.

There are small workshops for the repairof the plant and a special shop
devoted to saw sharpening tools.

The Ishour employed in these mills is mostly imported from the
Coromandel Coast ang is under the control, in some instances, of Burmese
foremen, these again being supervised by Anglo-Indians and

tmined in the country. For many years, there has heen no necessity to
import men from Europe.

In the mill compound, there isn large range of barracks ecapahle of
housing about 700 men. These are buill of wood and sub-divided fnto moms,
each licensed for 4 certain - number of men, ususlly from 25 to 37, The
arrangement appesrs fo be eminently satisfactory for single men. The sheds
were olean and the men divided themselves into groups aceording to their
castes and were supplied with cooks by the company. This method of
honsing emigrant labour of a sessonal kind, where the men are rof accompanied
by their families, is a perfectly satisfactofy solution of the problem.,

THE RICE MILL AT PAZUNDAUNG.

(Managing Agents : Messts. Stes! Bros)

Figited 23k Jannary 1015,

Paddy is the prinelpnl erop grown in Burma, and the area imder caltivation
in 1915 is stated fo have heen 10,060,000 neres. There is a large surplus
available for export, which, in the year mentioned, smounted ta 2,400,000 tons of
cargo rice,  The prinoipsl induostry in Burins is the milling of rige, and the
Tospector of Factovies states that in Lhe whole provineo thers nre 818 rieo

ills employing 20 hands or wore, with possihly another 50 small mills employ-
ing less than 20 hands, The larger mills, mainly in the bands of Buropesns,
are all situated along the banks of tho river and the creeks in Rangoon, '

The mill visited by the Commiselon is the lavgest in Burma and probably
the largest rice mill in the world, the maximum daily output being n the
neighbourhood of 700 tons of cargo rice per day, The milling of paddy
resilts in a number of prodocts, samples of which were shown tous on
eutiring the mill.  The simplest operation is the scparation of the husk froni .
the kernel resulting in the Emim:tmn of paddy husgua.mi rice ; but the broken
graing of the latter, locally known as ‘ coodic *, are screened off and graded: Tn
normal times, they are exported to Europe for the manufacture of starch.
Previous to the outhreak of war, large quantities of Burma rice wore ex |
to Hamburg for distribution over Contral Europe and, when necessary, this
cargo rice was furiher cleaned and polished. Where o higher grade of rice is
required, & more perfect separntion of (he husk from the paddy is effected and
for the highest gradesof all, the clean ricois polished. These operations result
in the production of a certain amount of rice meal which, when freight is
nmmihb ¢, is exported to Burope and used in the preparation of patent catile
f

¥ is bronghi 1o the mill both by milwny and by river, and, when

'Ihe padd
working l;n:!l time, about 1,000 tons bave to be handled every day, The
arrangements for dealing with so large & quantity of materin] are extromely
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imitive and necessitate the employment of o very large numberof coolies,
%ma detniled know of the working of :?Eca mill in Rangoon, it is
not possible to say whether the installation of antoruatic machinery for
hani i.ng'une_F:ﬂﬂ waulﬂ_lm a profitable investent. The paddy, espeed
that hrought in by the railwsy, is very dirty and an elaborate installation of
eleaning machinery is an esential preliminary to the actunl milling, This
is effestod by means of shaking sieves and aspirators. 'The elean paddy then
passes into (he mill and is lightly ground hetween wmill stones whereby a great
of the sk is romoved. These machines are. called * shellors * and there
were 30 pairs af work in the mill inspected, each capalle of dealing with a
maximum of & ton snd & hall of paddy per hour. The product of the shellers
ja- first subjected fo pspiration to remove the completely detsched bhusk and
tlien passed over sieves to remove Lhe brokem grains of viee. The {nilings are
trested on oravily separators, whereby the untouched grains of paddy are
remaved. ese are passed back fo the shellors, and the rice is mhjnctuf to a
further decorticating process In what are known as “hullers © The hullers
are usod in & series of two or three. Hach machine consists of o rapidly revolv-
ine cone, the first in the series coated with earborundum and the second with
pmery :aniar. The eono revolves inzide a wire casing coated with -8 similur
composttion. The rice enters at the top and, falling down between the revols
ying cone pnd the easing, is subjected to an abrasive action which removes the
last particles of husk, Finally, the clean ries is passed into polishers, which
also consist of revolving cones surrounded by a casing limed witli sheep skins
with the wool on.  The rice in its pasage down the cone is polished hy the
wool. The dust is again removed hy sereens from whieh the finished rice tails
over ta bie packed in bags for export.

Four theusand five hundred pounds of paddy yield on an average one thou-
sand pounds of busk, and about 50 por cent, of No. 1 riee ean usually be obtained
from the paddy. The othier profucts consist of rice meal and eoodie of various

orades,

To drive the mill in question, alont 1,300 h. p. is noanally required, and
the steam is generated by bunrning the paddy husk in specially constructed
furnnces, the products of combustion from which pass into the flues of the
boilers. One pound of paddy husk makes abont 2% pounds of steam, and the
priidy ma; be taken to Le equal in calorific value to ahout one-third its weight
of ooal. In ordinary work, tharefore, & rice mill yields very much larger guan-
tities of paddy husk than can be consumed i the boilers genérating  the steam,
The practice is to discharge the rest of the paddy busk™ into the river. The
wiilling of boiled, or as it is technically known * parboiled ‘;hﬁnddy has recently
heen introdaced into Rangoon. Where thisis done, the paddy ie first steepsil
in waler far a period of sbout 12 hours, It is thoy subjeeted for about half an
hour to the action of steam in closed vessals The puddy is then discharged
and passed down # dryieg tower, up which enrrents of steam-heated air are
foreed.  In Indin, where parhoiled paddy is largely milled, it is usually manu-
factared on a small scale and the boiled or steamed paddy is dried on open
floors in (he sun.  Thisis impracticable om a lnrge seale; and artifisinl methods
of drying it are emploved in Rangeon. This increases the consumption of
cteam, and, where parhoilel paddy i milled, it is said that thereis now no
surplus husk svailable.

The question of making some use of paddy husk lias spparenily en the
mﬁm?ﬁ rice millers in Rangoon for mmi time '[lll*:it.E:‘I.Pt:]. effu}rts lﬁl‘gr]ilﬂﬂﬂ
made to cveate a market for the surplus sk, which is now discharged info the
siver. These have resulted in failure. Two difficulfics confront any one
attempting to wake use of paddy husk asa fuel outside the fee mill
One is the extremely large bulk o bo dealt with and the other the nncertainty
of & regular supply. These difflculties should not be insuperable, provided
the power stationsar located on tlie river hanks near the mills, Speeially
constructed barges should bo ahble to  tmosport the very Inrge velumes
to he deall with, and the nncertainty of mp‘plf mizht bhe overcome by
storage. Exporience in Mysore, at any rate, shows that paddy husk ean
he stored in the opem in very large heape and that the rain ouly affent
o thin layer on the surface, Inthe busy season, hoge hespe of paddy husk
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might be aceumulated which would be available when the mills ave not at
work. This difficulty seerns likely to be one of decrensing importanes, as there
is n marked tendeney for the trade to cesse to be n seasonal one and to be car-
ried ou throughout the year. Thisis due tothe fact that godowns for storing
padidy are now mucl more common up country than they used to be, with the
result thiat & considerable [mlgmniuu of the ¢rop is Leld up affer the harvest and
not immediately sent down the river,

Although in the Rangoen rice millsthe aperations ave carried oul on a very
large scale, the machinery is mostly of a very simple character, in some res
even primitive. Further, in the future it seems desirable that efforts be
made to utilise the varions hy-products more efficiently, especially the paddy
husk.

These mills possess a fleet of over 200 rivererafi for the transport Tof
paddy and between 20 and 30 lighters fo carry the rice to the steamers moored
in the Rangoon river. The risk of fire in & rice mill Is very consideralily, and
the one we visited was burnt down about ten years ago. '

The milling trado in Rangoon is of a very speculative chardeter, as the
wills purchass e paddy and sell rics while prices fluctuate very considerably,
Ou the wheole, large profits have heen Eﬂﬂlﬁfr]l:;? the number of mills now
working is said to be greatly in exces of whal is necessary to deal with the
crop coming forward. Most mills are now shut down for & considerable part of
tho year; but it is doubiful if at any time they worked continuonsly, for, as has
already been mentioned, the trade has now less of a sessonal echaracter thun
formarly,

THE BURMA OIL COMPANY'S WORKS, SYRIAM,

’ Fisited 25th Jannary.

The oil is transported from the oil fields by = pipe line ten inches in diame-
ter and 275 miles in length.  The pipe line ttg'mnyjutm on the right bank of
the Pegu viver, where a number of large receiving tanks have been erected.
The main refining works of the Burma Oil Company are situated on the laft
bank of the same river, across which the oil is transported by another pipe
line, 'The works cover a very large area and give employment to between
6,000 and 7,000 men. The daily flow in the main pipeline amounts to about
2,000 tons, involving a velocity in the pipe of about two feet per second. At
};mient. only two punﬂiﬂ% stations nre required o maintsin the requisite

ydranlic gradient, and elivery of the pipe line can, If necessary, be mrent-
ly inereased by the nddition of furfher pumping power. Apparently very
little trouble is experienced from deposits forming on the inside of the pipes
The high temperature of Lower Burms has probably something to do with this
freedom from pipe line troubles, '

The processes earried on in the refinery are simple,  but, on account of the
Inrge scale of operntions, involve the use of somewhat complicated plant, By
fractional distillation, the erude ¢il can be resolved into 8 number of commersial
products, the most volatile of which is petrol with a specific gravity of
0718 followed by moter spirit with & specific gravity of 0750, A
the motor spirit, two grades of kerosene oil are exirncted. Then follow
a series of paraffins suitable for lubricating oils, paraffin wax and pitch. The
residual oil, known as ‘astatki’, iss waloable foel and, as such, is used to
generate the very large r!lgumfitim of steam required in fhe refining processes,
1t is also sold as liguid foel and used in internal combustion engines of ths
Hornshy, Diesel and somi-Diesel types.  One pound of oil in 8 zood engine is
enpuble of furnishing from 2 to 26 horse power hours.

The works have evidently grown np with the expanding output of the oil
fields and, wt the ocutbreak of war, the methods employed were distinetly
inferiot to those developed on the American and Galician ofl fields. Of late,
however, many improvements hnve been effected nnd, but for the diffienlty in
obtaining new plant and material, it is claimed (hat thﬂit: would now e up to
the stancanl of the most advaneced practice elsewhere, The chief improvement
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sentos to he thy fractionation of the oil by a continmous process instead of
ing it oul in spmate stages in separate buildings, The separation of Ee

wux invalves cooliug ihe mother liguor 1o & low Vasrperature and
necessitates the installation of a large re[%mtmg lant, The refined
paraffin was is of o pure while colour and is sold as such or mannfsctured,
with the widition of varying percentages of stearine, into candles ; the capa-
gity of the candle-making plant when in full swing, iz about B0 tons s
moith. The porcentage of stenrine added to the parafiin wax for candle
mnking varies fram 3 (o a8 wmuech us 50 per cent; but in the bulk of the
eandles manufactured, only a stuall percéntage of stearine is used. Should it
lievomie necessary to produce glycerine on a large senle in Indin for military
purposes by the Twitehell process, candle works will be able to take a eonsider-
ahlo %mntitjr of the stearine, whilst the balance will have to be employed nsa
basis for stap manufacture.

The subsidiary workshops necessary to carry on the work of refining in-
elude oo engincer’s shop, a:ﬂr%c fin and drom-makinge plant and furmaces for

revivifying the bauxite through wlich the il products are filtered to decolorize
them. = Wall away from the refining works ars a very large number of 500,000
gallon storage tanks, In whiel the (inished produets can be held pendin

expart, The pétrolis apparently all sunt away in tins aud the kerosene oi

Iargoly in bulk. Thore are two laboratories, one for small seale work and
the other for testing methods on a commercial scale ; but the amount of
original chemical work earried outl by the officers of the eompany -in {lis
country appears to be comparatively lmited. Apparently, the company relies
mainly upon experts in Burope or Ameries for the improvement or lfﬁ?&lup— '
ment of its methods of refining,

The evidence furnished to the Commission by Mr. H, L. Allan, the Works
Munager, affords interesting and useful information regarding local problems
connected with the training of the staff and the labour employed. larter
is almost entirely itaported [rom India, and, as stated by Mr. Allan, the employés

of the company romit to their rolatives in India about half a lakh of rupees .

monthly. Barracks have been proyided by the company for the aceommodation
of about 2,000 coolies, aud the rest live in villsges around, !

THE BAWDWIN MINE.

Fisiled 285th and 29tk Janwary 1918, -

The Bawdwin Mine is situated in ibe Northern Shan States about 100
miles to the north-east of Mandnlany, The ore is earviel by a two-foot guuge
railway to Namtu where the smelting works have been established, and con-
nection is ohisined with the Burms Railways by a continuation of the line
for 32 miles to Namyao on the Northern Shan States Branch about 180 milss

from sy,
The ore body fn this mine consists of urgentiferous gslena and zine
sulphide with amn{l quantities of arsenie, nickel, copper and antimony. The
proportion of lead to zine varies considerably : hut the great bulk of the ore
s unusually free from gangue. As far back as the 15th century, the existence
of this valunble ore body was known to the Chinese, and if seems to bave boeen
worked eithor continuously or intermittently from that date till the outhreak
of the Mahowedan rebellion in China in 1838, It is now reckoned fhat the
Chinese must bhave removed at least half 4 million tons of ore from the mine,
which they smelted in somewhol primitive formaces with a view mainly of
recovering the silver.

The pacent work 5hnnhtha££ are mntainahutmm mcﬂif a8 m:inhi
ounees of silver ton as the expressing the tage of metalli
lead; that is E:rm_'r. there is about one It:gu_ncﬁ ni silver to every 22

of lend. The vast slag beaps [oft by the Chinese miners atbrneted

atfention, and modern work was started with o view to  nictreat them as

they still contsined the bulk of the lead, buf ouly a small percentage of the
' Il
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original silver, This not impartant mining venture led to the re- -
of the ore bed which tﬁ?ﬂlﬁnm& had wor The importance of the
diycu:;ry'wasonlrgmdunlly realised as the vast extent of the ore had was
proved.

At the lowest practioable level, a tummel over two miles long lias been
driven. At a distance of over 7,000 feet from the portal, the ore is met with,
Thence onwards, cross-cuts at frequent interyals have disclosed the width of
the reef and the extent to wiuch it is developed. This funnel forms the
sixth level in the mine, and above it there are five otheér levals at intervals of
about 120 feet, the second being wn enlargement of the old Chinese tannel
which penetrates the hill side about 500 fost shove the sixth level. The ore
body ahove the sixth level has now been completaly explored and is estimated
to contain over four million tons of workable ore. al exists helow isa
matter of eonjocture; for as yeb no exploratory work has been done. Thera
isevery reason bo suppose that it continues toa great depth, and thers is nothing
improbahle in the idea that only » comporatively small part of the actoal ore
hiody has been explored. :

We were fold that above £8,000,000 has already been expeniled in
opening oub this mine, which in 1915 produced 6,000 tons of lead, in 1016,
13,000 tons and in 1017, 17,000 tons, with the equivalent quantities of silver.
The present seale of working is ahout 150 tons of ore per day, yielding spproxi-
malely 50 tons of lead snd 5,000 ounces of silver.  No attempt has so far been
male o recover the zine, and only ore eontaining n high percentage of galena
is now heing treated. This is entirely due tothe war. TUltimately it is
proposed to develop operations to an output of 1,000 tons of ore por and
to recover both zine and sulphur it addition o the present returns.

The chief obstacle to the rapid deyelopment of the niine is the quate
provision for transport, The twosfoot gauge railway from Namyao ig yery
aligned, and the gradients nre very stoep. A metre gange line is essontial, and
it is thought that it will be better to construct an entirely new line taking off
from the Northern Shan States Railway at a point much nearer to Mandalay in
the direction of Thebaw. The vost of working the mine is very greaily inoreasad
by its remote situation. Wool fue is largely nsed, and 65,000 acres of resETYe
forests have been set apart to supply the mine. The present cost of wood
delivered at the mine id said to be R=. 14 per stack of, approximately; two tons.
The consumptlion of fuel is very large and, as time goes on, the cost will be
mpterially enhanced owing to the greater distance from which it will iave to be
transported. A hed of fairly good liguite has been discovered in the hills in
the neighbourhood of Lashio; but ke quantily availahle has not yet been
asoortained. Crude oil from the Burma Oil Company is used to some extent in
the refinery and in the electric generating station, where a 1,000 h. p
Diesel oil engine made by Sulzer Brothers has heen installed. This has been at
wark for the last 15 months, and a second one is now being erpeted.  For the
blast farnaces coke is vequived, and it Is imported from Bengal, costing as
mnch as Ws. 70 n ton at the present ime,  'The smelting of the ore requires the
addition of nearl 11' 00 per cent. of its weight of iron nre, add hoth hematite and
limonile are used for this purpose, Part of this is obtained in the neighhouring
hills and the balance is brought from s quarry near Mandalny. So far, mo
attempt has been made to utilise the valuable zino ore; bhut this question ean
!;mn:i:rﬁ imnmed Inter on after the smelting and refining operations have been
080

Besides the Diesel engines for generating power, quite n considerabls
sumber of steam plants am in nse, worked with wood fuel. Tt has been found
possibly to establish & hydro-clectrio station s short distance awey eapable of
providing about, 2,500 h. p.,, and after prolonged negotiations, a tory
arrangement reganding Em royalty has been an-imf:t, and the work will be
taken in hand as soon as the necessary plant can by obtaini), Explomtions

ushed. to the borders of Chinu revealed the possibility of obtaining somethi

200,000 b p., on the upper reaches of the Salwin river ut ﬂisune:ﬁ
about 00 miles from the mine, This is muech more than could
atilised for power purposes, and it js doubtful it electroemetallurgieal processes
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“eould be profitably employel. The ore actually in sight, if used ad the rate of
& thousand tons per day, will give the mine s life of aliout 12 years, and any
extension of this period depends npon the quantity found to exist below the

 lowest There is a reasonable probability of u life of 30 yeurs ; but
his will be shortened if the rate of ontput is increased. Any hig hydre-electrie
soheme is, therefore, hardly tikely to be carried out  onless prospecting work
resulte in the diseovery of other minernl deposits, the working of which will
require a large amount of power.
~ The mine is situated in a sandstone hill into which the infrusive mass of
rhyalite has penetrated. There are three lodes which, at the level of the tannel,
ara about 1,800 feet in length and wverage from 50 to nearly 70 feet in
width. The dip in the lower levels s vertical. The present of working
necessitates an enormous awount of timbey, and it is now proposad to adopt &
system devised in Ameriea within the last 4 or 5 years, whereby the use of
timber will be to a large extent avoided und the voids formed by the removal
of the ore will he filled with country rock. The method in practice seems to be
extremely simple, but it is difficult to deseribe without dingrams.

The smelting works are situated on the Namtu river, near the village of
Namtu, At uf, the ore is only treated to recover the lead and silver. On
exrival from the mine, the ore is first croshed and then put through a tube mill,
after which if is mixed with alout one-third of its weight of irom e It is
then roasted on u horizontal revolving plate to reduce the sulpbur ¢ontents
from about 16 to 10 per cent.  The reyolving plates consist of a large number
of eiroular furrows in which the ore rests. ?rum the centre of the plate to the
periphery, an arm extends, carrying as many rabbles as thers are furrows, and
thess yalibles work the ove from furrow to furrow. The ore is fed in al fhe centre
and gradunlly works Its way to the periphecy where it s drmwn off.  Ttis tlen
earried to tilting pots, mixed with o little fuel and fired with an air blast, where
by the sulphur content is reduced toabout 4 per cent.  As soon as the operation
is complete, the ore is tilted ont and earried to the mixing platform where it is
made up into chorges for the blast furnaces. Theexact natureof each charge
depends upon the resnlts of the assays. To the roasted ore isadded limestone, u
further quantity of iron ore snd coke, the weight of coke required being sbout
14 per cent. of the charge,  The llasl furnsces are rectangular and 22 feet higl,
The hlast is supplied st a pressure of from 30 to 35 ounces, and at intervals
slag and lead are denwn off. The slag is very fluid and contains from 12 to 14

cent, of zine or, voughly, 18 to 21 per eent. of zine sulphide. The lead is
i::vm off and east into pigs, the average composition of which js—

Lead . . ; . - - 27 per esnt,
Copper = ' ; . s . R 1 - Y
Antimony . ! ‘ . . . R

Zino . : . - . - ‘ " - T

Ml . & o o o oz s 0B o g
Sileer , . . alout 100 sunces tu the ton,

The roco at present nmounts to about 72 per ceut. and is, therefore,
very {nr from efficient. The losses are chiefly due lo volutilisation, which could
bo greatly decreased by the provision of depositing flues and by the adoption
of on¢ or other of the well-known processes for recovering the dust. One of
these involves the construction of a depositing chanber, in which the
wlang‘ of the gases is reduced from shout 17 foet per second to about 8§ feet
. second nnddltllggll ai'.lu' 1S ﬁllnrﬁgm th_rfﬂ;gll a suitable me[iii:zm the necessary
suction heing in y 4 fan.  Theother process consists in passing the gases
through vertical tubes in which are suspended wires charged with slgetricity
at a very Iu_gh préssure.  This causes the dust to adhiere to the wive, and from
time to time the exrthing of the wires causes the dust to drop off, It is under-
stood that this latter process will be sdopted. The loss of lead and zino by
yolafilisation in the blast furnsces nmounts fo at least ten per cent. and is
fairly serious, As alrendy meutioned, the slag contains zine sulphide to the
extent of about 20 per vent,, the treatment of which at Namfu, to sécover the
gine, is considered impracticable. ;

' 1la
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A proposal is nnder considérntion to transport the slag to the neighbone-
hood ulF_ Bakehi and thers to ereot zine smelting works, recovering the sulphur
in the form of sulphoric acid. 11 is at leash open to consideration whethor ig
would not be advisable to transport all the ore in this way and o carry out the
complete smolting operations in Indis.  Against this proposal is (1) that the
existing smelting works and vefinery would have to he sorapped; (2) that
gilona only contains wbout 14 per ceat. of siphur whilst the zine suiphide
containg 33 per cont. On the other hand, hy the use of concentrators and
separators, the ore could be sent away [rom the mine in o state of great
Euri'l;;r‘ and the tofal transport cherges would probably not be greater than

hey are now, whilst the general operating chargés woulid be much lower on
secount of the cheaper labour snd smaller eost of fuel. The Burma Mines
Uompany, however, seam to have definitely committed themselves to ths pre-
duction of lead at Namtu and to the proposal to smelt the z2ine ore in (he
neighhourhood of Sakchi.

Yor the development of this solime; it is necessary to separate the galona
and zine sulphide as far s possille, and an experimenta) plant on nconsider-
able seale is now in operation st Nawtu with, what are said to be, favomeahis
resills. The ore is ground very fine and the first separation is efleetad in
gravily sepurators, the tailings from which, consisting chiefly of gine ore with
some galena, are subjected to a further treatment Ly what i8 known us the.
foatation process. The result is that two wrmles of oreare obtained, one
containing nonrly all the logd and the othier yearly all the zine. This zine ore
would he sent by rail to Rangoon and thenee by sea to u convenient port In
communication with Bakehi.

The Bawdwin Mine is a_unique ocourrence in the Indisn Empive, snd it is
desirable that its ore should be so worked that the whole mineral value is
obtained. In the early days, the Chinsse worked the mine for the sake of its
silver, It is now being run for the sake of the lead in addition to the silver,
and, under war conditions, this may be justifiable, So far, the zinc and sul phur
haye not been utilissd, nnd it is doubtfal if they can be profitably bandled in
the ngighbourhood of the mine in present ciremmsiances, The sulphie ean
only be recovered in the form of sulphuric acid, and for the emelting of the
zine large quantities of imported fuel will be vequived. Ti is, theref
obvious that tho Bakehi scheme is the eorrect solution of the metallurgi
problem, thongh whether the zine works should be erected st Sakchi or on the
ses evast in Bengal, depends npon the relative costs of assembling the AW
materials and disposing of the finished products at the alternative sites,

The refining provesses.

The Lard lead from the blast furnace is fisst re-melied in what is known
as an improving furnace, which is merely a reverberatory hearth
of halding about 100 tons of lead. The lead is only just m;fted. and the dross
which forms on the surfoce earries with it most of the copper, nickel, arsenio
and some of the silver. The purified lead is then run into snother furnace of
smaller construetion but worked at a higher tempersture, and distinguished as
the antimony furnace. Here the dross romoved is termed the antimoniad
skimmings, which eonsist muinly of oxides of lead and mntimony. The dross
from  the improving fornace, and the dross from the antimony furnace,
when sufficient quantities have accumulated, are charged into a residna
furnace together with coke fines and a little galenn, resulting products
are bard lead, which is run back into the nnproving furnnce, a  gopper
mat, consisting mainly of sulphide of copper and lesd, nickel speiss and
antimonial slag. The antimonial slag can be treated by itself in & blast
furnace, resulting in the uction of refined zntimonial lead suitable for
munitions and type m Returning to the antimony fornace, the lead
produced in the same is soft and containg anly o smal qtmn’ti%;:fc
aul antimony, together with the bulk of the original silver, is | i
run into large kettles and about two per cent of zine is added nnd well
stirred in, The resulling crust, consisting of the mixture of lead, zing apd
silyer, is sernped off and sabjected o pressure in what is known ss 8 Howard
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press, whereby the bulk of the lead is squoosed out, I an enriched slver
ornst consisting mainly of slver, lead and zine. It will be here convenient to
follow the silver reeﬁmnsl This silver crust i Eumt into graphite retorts and
strongly lieated in an oil-gas fumace. The zine istills over and is pondensed
for wse in the keitle again, whilst the lead remaini Lehindsds removed to the
coneentrating cupels which are also oil-heated. e lead is worked off as
litharge which goes back into the biast furnace, and silver 905 fine is
produced, This is further refined in & sevond cupel snd cast inlo bars weighing
about 1,125 ounces each. Returning to the keftle, underneath the silver crust
s the silver-free lead, contaiming & little antimony and about 00 per eent. of
zine, This goes into a second kettle, known as the merchant kettle, which
produces fine lead and a surface dross containing the oxides of antimeny and
zinc mixad with litharge. The teaperature of the merchant keitle is niecessarily
very hizh, and the dross formed is transferred fo the biast furnace. The final
uets of the refimery are load, econtaining s few thopsandths per cent. of
impuritisshind silvor ap to 988 fine. The restreatment of some of the bLy-
products in blast furnaces produces antimonial lead, which may be regarded
a8 n fins) product, The eopper matte and the nickel speiss oceur i relatively
smal] quantities but are important, sincs the seale of operations is large, and
fheso require separate trestment, So far, the quantities produced liave not
heen suffigient to eall for any special arrangements to renlise their pofontial
vale. The losses in the refinery have not been asovptnined ; but they are
ohiviously very much smaller than in the smelfisg houses, Theve is no doubs
thelrmmm employed are eficient, as the quality of the products testify ; bat
the dufohe arrangement of the plant will ot least justify the assumpiion that,
fn regard to labour and fuel, the charges nro prohably high. The Bawdwin
mine is so situated that the provision of adequabe fuel will always be s source
Lol anxiety, and it is therefore necessary that economical working should be
deemed a matter of primary imporiance. 1t is possible that the lignite which
lins heen discovered in the neighbourhood of Lashio may improve matbers
very much, as the lignite can be readily gasified and the gas used for practionlly
eyery operstion exeept in the blust furpaess.

There is o very large staff employed on the mioe, the superior members

ol whicl ave mainly Americans. Coolies number betwoen 7,000 and 8.000 and
are largely Mainglhs Shans; but thew are. also o large number of Chiness:
from acrcss the border. Tndians from the Madras ports on the east const
only number 4 few hunireds, and of Burmese poolies there are scarcely any.
A conspicuous feature of the mine is the excollent ‘!rrm-iaian for housing the
lnbouy employed. The superior staif have excellent bunwatows, and the quarters
provided for the coolies are probably considerably beyond their own ideas as to
what is noeessary, The superior sfaff includes one ueated Indinn and three
sducated Chinsinen. The conditions at present render this mining camp an
almost ideal place for intelligent and liard working students of mining and
metallurzy. The first stage has been passed through, and the mine is thnmu%!;ly
wall established ; but averything is in the transitional stage hetwoen develop-
ment and vealisation. Exploratory work and experimental work up to a
cortain stage have been completed, and it is possible to calenlate fairly accu-
what the future returns are likely to be and to come fo a definite
conclusion rgnnling the scals of operations. The period of reconstruction
affords considerable opportunities for gaining experrence ; but it does not
appear it any attempt has been made to utilise them for the benefit of the

people of Burma or of India.

1HE IRRAWADDY MATOH COMPANY, MANDALAY.

Figited B1st Jannary, 1915,

The representative of the proprietors of this factory informed the Com-
mission that it was started some five years agu, largely in consequonce of the
ercommendations containgd in the official hulletin o the Forest Department
regarding wood for matches. The factory 1s unusually well-equipped and is
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on & sufficiently seale to justify the employment of a capable and well-
manager, The bulk of the machinery is of German origin and was supplied
¥ the makers specially to deal with the wood used in the faotory, namely
bombax malabaricum.  Apparently, the guaranieed output has never been
reached ; but this has not heen a soarce of serious trouble as the factory has
always heen capable of alargeroutput than was absorhed by the market
available to it. In this instance, there has beey no lack of capital either lor
the plant to start with or for subsequent warking. We were that in all
about eight Inkhs of rupees had been expended ; that, from the heginuing ap
till quite recently, the factory hnd worked ata los and that, at the Jresent
time, a small profit was being varned, chiefly due to the steady rise in the price
of matches. The company, however, will only be able to sontinue operations
for a short time longer as their stoek of essontial materials is running out, and
theyare unable to obtain fresh supplies. These include phosphorus, st hur,
potassium chloride and paper for the boxes. There is an ample v of
bombar wmalaboricam which is delivered at the faclory in suitable sizes
and in excellent condition at Hs. 10 a ton.

The mechanical equipment of the factory is good, and there appears
to have been no lack of technical skill in directing i, The matobes turned
out are as good as is possible to make [from wood nyailable, and their
main defect is their rveddish colour. Thera is uo doubt that at least
avernge husiness ability and suffislent capital have heen avaflable and that the
want of snecess of this factoryis not due to the ordinary causes which have been
responsible for so many fatlures of this kind. For (he present and so long s
the war continues, there is no doubt that, if the materials nlrendy mentioned
were available, the factory would be able to compete with the Japs
matches ; but in ordinary fimes, they have not only been undersold, but there
i« no doubt that their produets are not considered of equal quality, This is chiefly
du to the dark colour which is not apprecisted by the traders through whom
the matches ultimately reach the consumers. Possibly, detailed] inyestigation
of thy management of this factory would reveal wealk spots; hut they were not
vigiblo to the Oommission in the ecourse of their inspeotion nor were they
diselosead during the examination of the manszer.

¢ The company has no outlet for its produets outside Burma ; hut as it has
hitherto been unable to stem the tide of Japanese matches flowing futo the
country, the limitations of its market do not explain the present situation,
though attention may be drawn to the facts disclesed in the evidence regarding
freights put in by My, Watson, TFrom this, [t wowld appear that, previous
to the outbresk of war, the cost of sending matches from Japan o T on
was the same as from Mandalsy to Rangoon, and that the cost of sending
matches from Mandalay to Madens was theee times the shipping charges from
Japan. The strangling effect of heavy freight nhnrfaa, especinlly on the parf
of the coasting steamers, is elearly evident, and special steps soam necessary to
counter the paliey of other countries, who have unquestionsbly been ahle to
establish themselves in Indian markets solely by reason of the enlightened
shipping policy which has heen enforced by their respective Governmeonts.

[t seems desirnble that some specinl offort should be made to keep this
factory going. The amount of material roquired is trifling, and a recom-
mendation inits favour might be made by the Commission to the Tndian
Munitions Board. A liftle sssistance in this way would keep the Bactory going,
and the owners seem to think that they are Eniil{ﬂl lo ssk for such assistance,
as they started the factory on pfficial recommendations which, sabsequent
experience has proved, were not altogether warmnted,

*

SAUNDERS WEAVING INSTITUTE, AMARAPURA.
Figited 1st Februury, 1918,

The anE'Ln of thig Institute is deserilied by Mr. L. H. Saunders in thie

evidence w he subwmitted to the Commission. At the time of the pnnexs-
tion of Upper Burma, hinnd-loom wenving was a home industry and the elothes

&
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worn by the jeople wers entirely of local origin. The opening up of the
gountry hrought in fhie Wwoven goods of Manchester and Japan and gru;dnnﬂ;
ousted the domestic wenver, I is not, quite clear with what objects this
Tnstititte hns beers founded, Vaguely, it is to keep hand-loom weaving going by
introducing the hand-loom weaver to modern methods and applinnces. The
witniesses who have coms hefore s stated that the Isstituie is a success: but
when asked ta apseify in detail what resulis have been achieved, refer to the
unfortunnie conditions prevalent amongst the weavers comsequent upon the
war and the rise in prices. The Tnstitute, a5 i is ab nt constituted, is
aniler the administrative control of the Rogistrar of Co-operative Societies.
The superintenident wis trained i the Victoria Jubilee Toclinical Institute in
Bombay, and has had a subsequent miscellsneous sxperience with privato
firms, Salvation Army and the Sernmpors Weaving School, in whiah
sustitution he was for some time the assistant superintendent. The suparin-
tendent has now been in charge of the work for four years and lus introduced
into the Institute the Hattersley loom and the Salvation Army fly=shmitiu
loom, The lmpilﬂ who come to the Institute, receiving a Government soholar-
ship of Rs. 5 a month, are pat through & ecourse of instruction lasting
wix months. At the time of our visit, the majority of the pupils were young
women. Mr. Clayton, the Registear of Co-operstive Socleties, privately in-
formed ns that the past pu ils from the Tustitute make no use of tfm goursa of
training they have receiv This is at yarianes with the evidence sulmitted
by the guperintenﬂﬂnt who fuenislied a list of betwoen 40 and 60 Salvation
Army locms and aboub a dozen Hattersley looms which liad been placed in the
neighbourhoodl. The two statements may easily he¢ made to sgree on the
asswmnption that, although the looms have heen putchased, they sre not worked.
This has certainl necurred in parts of India snd moight well occur in Burma,
when it is desived to declare that a corlain course has heen o FuCeEs

1t is diffienlf to get ot the results so far accomplished, and no finaneial
datoments of any kind have hean furnished to us, There is no doubt that a
2ood Jeal of motiey has been spent on the Institute, and, it is almost certain,
without any adequate return. It is, however, not necessary to sernfinise the
financlal position very closely. Some very pretty wenving, s0 far as ocolouy
and material are eoncerned, is done in the Institute, and the general offect un
entoring tho weaving shed is pleasing. The sotual weaving is bad, and this
may be attributed to an unfortunate choice in the fype of loom, The Instituto
has done nothing so far, anid it is likely to end in o ghastly failure, thouesh it is
hle, with some change in tlis methods and poliey, it might hecome a
illiant success. What actuslly seems to be wanted in Araarapurs st the

4 time Is & weaving shed pioneering modern wethods of silk weaving,
givenmstances seems to ho driving the Institute in that direction as

oree of
gy are NOW taking orders for goods and g to get them made. Tt would ba
wetter fraakly to endeavour to work on commereial lines, The object should

aot he to give & short vourse of instruetion to as many Weavers og ;umﬂrln, but
4o train up a certain aumber to begome thoronghly proficient in the use of
modern hand-weaving appliances. Most of the weavers are apparently young
women, and it 1s futile to imagine that an imperfeet course of instraction in
ﬁy.ghutﬂe'hnnmlunm weaving is going to do anything to keep the domestic
industry alives The conditions scom favourable for the estahli ut of hand-
loom wesving factories i1 which most of the employés would be women,
Suoli a laclory would be impossible in Tndia; but presents no difficulties fromn

cial point of view in Burma. It would be a 1a'iitimmﬂ operation for

SO
nﬁﬁ‘r ot to establish such a factory or to convett the Saunders Weaving

Tustitute into such a factory.

[n many respects the superintendent seems fo possess the necessary
o sTificalions to run the Institoe. The work with the Huttersley loom should
pe abandoned, Tt has never beeil & success in Tndia, and no other yesult is
likely to be obtained in Burma. The Hatlersloy loom s essentinlly & power
{uom, modified and liﬁhtﬂmﬂ tn its various parts =o that it can be driven by
Pgdaig.‘ To ohistn tho best vesults from the power loom, it is necassary that
it should Dbe driven 8t as nearly uniform m spesd a5 can e obtained, and the
various parts of the leom are desigued to work at that speed. The sueccess of
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eloetrie driving in modern wenving sheds is largely doe, not to the economies:
elfected in the transmission of power, hut to the improvement in the 'H-zﬁ
consequont apon the more uniform eate of working. To give a powdr mill
to a hand-loom wenver and ask him to drive it, whether by means of pedals or
by turning & haundle, is to convert him into a maekine tender whd bas nnfors
tunately $o supply the motive power to drive the machine, Obyionsly, it will
be impossible for him to maintain & tegular rate of working, and the produe-
tion of the lvom will suffer acoordingly. That this s so has been diseoverad
in Indis, and the Hattersley looms have been serapped.

With regurd to the Salvation- Army loom, it has also been found to he a
failure in India, slthough it has beea boomed with all the skill and experience
which that organisation possesses, Tt is fundamentally wrong in principle to
attempl to supply the power fo drive a loom tivough the say which is nsed
to beat up the weft, Yet, this is done in the Salvation Army loom, with the
result that the weaving is always poor with warp threads frequently broken,
The backward motion of the slay in the hand loom should beas gentle as:
possible; but this operation has 1o he viclently performed in the Baleation
Army slay a8 it 15 used to operile the mechanism which drives the shuftles,
Experience i Indis has shown conclusively that the old English fly-shuttle
slay has not heen improved upou by any of the fancy mechanisms introduced
into India in the Inst 10 or 15 years. They all suffer from the defect that
arc atiempts to compromise beiween manual and moclive methods of working,
At Amarspura, it would perhaps be advisable to serap the Salvation Army
mechanism and fit all the looms with English fiy-shuttle alays. This would
not st wmuch, The Hatlersley looms should be put on the scrap heap, It
was stated to os that the local weavers mmch preferred the Salvation
slay to the Euglish pattern, and no doubt this istrue 3 but they have not adoptayl
it, and thero is no reason why they should be allowed to do so. In our opinion,
it is the business of the Institute to teach the weavers what is best, and not to
:{ﬂmr t&mn to adopt an apparenily faeile, but exeeedingly imperfect, method

working.

This Institute furnishes an excelleat examplo of the necessity for some
kind of imagrinl organisation to co-ordinate work in various parts of the Indian
Empire. Workihg along certain lines, good progress has heen made in Madias.
and Bombay; working on differend lines, apparent]y nothing has been scecm-

lished in Bengal, and now it sppears to us an atbtempt is being made to intro-
uee into Burma what has so signally failed in Bengal,

3 THE BURMA OIL FIELDS.

Figited 3rd and 4th Pebruary 1918,

Of the various cil flelds which have been discovered in the Irrawndd
basin, the Commission visited those at Singu and Yensnoyaune, Earth 6
was known to the Burmans before the oecupation of the country, and the
superficial deposits were worked by them through deep r wooden
shalts wiicll' they sunk with cousiderablo ingenuity and much labour. The
largest development of oil occurs in the Yenangyaung field, where a8 number
of ecompanies are working and whoere about 1,000 wells have been sunk.
Roughly, two-thirds of these belong to the Burma 0il Company ; and the
remainder fo three other companies: (1) The British Burms Petrolenm
Company ; (2) The Indo-Burma Petroleum Company ; (8) The Nailsingh
Oil m[mnﬁ; besidess few private owners, inoluding some of the original
Twinzas, who still continue to sink shafts and work their oil claims by
the old indigenous methods.

The mining rules prescribe that each well should have s minimum mdins
of 60 feel round it from which to draw oil, and wells should siot, therefore,
be sunk within 120 feet of oue ancther. The result of divided ownership
on the Yenangyanmg oil flield is » dense forest of derricks, an a Iy
inextricable network of pipes, an unnecessary number of storage tanks, ssveril
water supply schiemes, and hullock earts and primitive methods of tzsnsport
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working alongside the well-ordered nerlal ropeway af the Burma Oil Cotnpany.
This is to the fact that origiually the fisld was held by Bmmaﬂ!'.knnwi
s Twingas, who have dispesed of their rights to the companies which have been
formed, and which were allowed to purchase them withont regard to any other
eopsiderations than surface ownerships, It seems extraordinary no
sttempt has been made to eonsolidate the yarious interests working on this field,
as 1l economies which could be effected would be remarkable. Donbtles,
the nistter has been considered, and it will certainly have to be considered
again, if the vil field is'to be worked to the best advantage, when the supplies
have to be dmwn from the deeper sands, ﬁbﬁmﬂ from the old Twinzas work-
ings, the methods developed on American oil fields are employed i Burma
and all the drilling isdone by Americans, At Singu, the number of intevests
on the field ia not so large and there i 1o mixing up of claims, so that the
wells are sunk at a reasonahle distanco apart,

The yield of the Borma oil flelds is roughily 20,000 harrels a day, each
barrel being equal to 42 U. B. gallons. OI this, roughly, one-fourth comes
from Singu and the balynoe from Yeuangyaung, the yield of the other fislds
af present being compuratively gmall, The Burma Oil Company have laid a
B_im ling from Yenangyaung to Rangoon, s distance of 275 miles, and the

of the oil that they raise is delivered to the Rangoon refineries in this
way. The oil is forced through tim‘eﬁiru by two pumping stations, the first at
Yenangyaung, which iras inspected by the Commission, and the second ahout
half way down the line, The carrying capacity of the oil pipe of course
depends upon fhe hydraulie gradient mmintained and as this at present is a
very flat one, the deliveries through the pipe conld be greatly increased by the
provision of farther pumping stations, The wells yield considerable quantifies
of wag, some of which is drawn off and burnt under the boilers which genernte

steam for the pumping plants,

At Yenangyaung, there is a large pumping, plant to [orce the oib into the
delivery main, a small pumping plant fo rise wator from the river fo a settlin
tank, and & large steam pumping plant to pwup this water to the oil fiel
which is at o distance of some five miles. Liquid fuel is bowmt under the
hoilers, and this is not obtained from the Yenangysungoil field, but from one
lower down the river nt Minbu, where the orude oil contains less benzino than
at Yenaneyanng and is therefore safer fo handle, hesides Leing bulk for bulk
lits valuable.

But few of the wells yield pil withoul pumping, and the majority of the
ps are worked with small steam engines supplied with steam from central
ttories of lotllers. The steam pipes are long, the amount of condensation
must be great, and generally the systom is extremely ingfficient. At a fow of
tie wells, sl oil engines are smployed to drive the pumps and such engines
are satisfactory for ping, but they are not convenient for drilling. A well
is not sunk toits{ at onee but at infervals the deptl is inoreased, as one
layer of il bearing san after nuother is exhausted. Moreover, from fimé to
timme, the wells pequire to be cleanod, so that it is necessary to be ahle to work
the well-horing tools ab any moment, and it is therefore convenient to have n
steam mﬁe 'lw.rmnﬂmuj' installed. Obviously, the most cconomical way of
working the fleld would be through s central gloctrio generating station and
this, we understand, has heen under consideration for some time past, but has
been delayed owing to the war. It is difficalt to understand why it was not
started long before the war.

Most of the niachinery employed on the oil field is of British manufacture ;
put the horing tools and lining pipes are uauall[y of American origin. As
already mentionad, the drillers come from the United States, some the
P ia oil fieldls and some {rom the Californian, and it i« eaid that there
is  healthy vivalry between the men from the two fields, Some Burmese
drillers are now employed with good results by one of the companies. The
American drillers, on piece-wark, earn a5 much 85 Rs. 900 & month, The work
reguires yery great experience and the exerciso of constant care. The drilling
work st Yonangynung is ssid to Ve easy compared with that on American ol

i 11
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Yenangyaung 1s a flourishing litfle town which will only Iast as long as
the oil s‘u.ppwiy, “ﬁm Lubour ou the finld is well Loused : but from ftime to time
there has been serious trouble not only with the durwans but also with the
drillers, This is due 10 the craployés having over-estimated the value of their
local experience, and the failare of their attempts to forea the hands of the
companies will probably prevent a recurrence of simiiar trauble, _

For the maintenance of law and onder and to ensure the ohservance of
mining rules, the eivil administration is entrusted to a Wardon of the oil finids,
and, so far as the Qommission eould leary, the arrangemont hus proved a sabis-
[actory one

THE JAMAL COTION AND PRODUCE COMPANY, ALLANMYO.

Fisited 5th February 1918,

Alinumyo, on the left bank of the Trrawaddy near the southern edze of
the dry zone, is favourably situated for dealing with suel produce ns cotton
and oil sveds. The eompany is a private concern, fhe joint prope ty of
Messts. Jamal Brothers and Messes.  Steal Brothers, and & is mm by
the latter firm,  The produce dealt with consists of eotton snd

There is a ginning factory equipped with 00 gins, 40 of which wers work-
ing at Uhe time of our yisit. The armngement of machinery and plant is of
the usual type, two long rows ol gins driven from a central “shaft in the base-
ment. The ginned cotton passes to a baling press, and the bulk of the seed to
an oil mill, The baling press is of the usnal fype and in the bnsy season
about’ 100 bales a day are turned out. Tt may here be intaresting to note that
the baling hoops were of shell discard steel which, iu this instance ut any rate,
has been found to be perfectly satisfactory.

The cotton-seed oil mill was fornished by Messrs. Rose, Downs and
Thompon of Hull, with some Amariean machines of a special 1 The
optton seed is not delinted and passes direct 1o a decorticator nnd fhencs to
a aelﬁmmr. whera the hualls are removel from the kernels. A sscond sieve
complotes the separation of the husk, and the clean seed is crushied between
rollers and then ground under edge runners into a fine meal, The fine mesl
is heated m » steam-jucketied kettle and packed in camelbair oloths for the
oil presses. Of these oil presses there are four, nnd the outturn of oil was said
to LGO0 viss or about 56,000 pounds perday. The yield of il from the
cotton seed averages ten per cent. The ui]pofmm the presses is filtered and

into the refinery, where it is heated with live steam and trented with
caustio sodn, after which comprossed air is blown through it. The operation
is repeated, and the oil then comes into the tanks to settle. At Almnyu,
anhout 80 per ¢ent. of refined oil is obtained. This is sold locally in Burma,
and & markef has rocontly beent found for it in Anstenlin, The residue from
the refined ail, known as “foots," i sold in Rangoon for the mannfacture
of chesp soap. In another factory st Myingyan, near Mandalsy, the :
process is said Lo vesull in a loss of ouly & per cont., which is due to the skill
the foremsn in clurge of the work.

by Messrs. Rose; Downs and Thompson of Hull, This mill
dealing with about 50 tons of undecorticated groundnuls per dsy.
there are decorticaling machines in the factory, they were not at work. The
nuts sre broken up in & disintegmior, passed through roilers and steam heated,
The oil from the proses when filtered is ready for the market. No “!’3'
acournte figures could be obtained reguweding tie results, The yield of ofl
was said 1o b about 80 per cent of the gross: weight of the nugs. ~ The oil is
:;unllr expartod ; hut thore hing besn difficulty lutely ol seconnt of the want
freight. Both the wotbon-seed oil nnd the groutidnut oil are packed in
forty-pound ting, and fhere is a complete plant of fin-making machinery installed
in a separale building. 'This plant is capablo of bturning  from to 1,000
tons a day, and all the soldering is done by haud. ‘

There is nlso & grounduut oil miil, consisting of eight presses, also Tliad
* miﬁ For
y. Although
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Al the presént time, the manager of the fnctory is a Maliomedan, aud
{he mochanical engineer in 'vharge of the wachinery s an ex-student of the
Yiotoria Jubilee Tochnien] Instifute in Bowbay who is paid Rs. 275 a month.
What seems to le extensive godown aceommpdation has heen provided anil
the whole placs §s kept in admirablo order.  Perhaps the most striking feature
in the management wis the fact (lat there is no eheomist on the staff, and that
no offort is made tocompare the reslts obtained in the mill with the actual
oll-oantent of the ssed ns determined by anulysis.

An examination of the eotton before ginuing, revealod » variety of species,
gome of which were of much finer quality than others, Obvipusly, thers is no
pure strsin-of cotton seed in Burma, and attempts Lo improve the yield of cofton
on linessimilsr to those which have proved suceessful in India might
well he attempted.

The oil cake from the mills was farmerly exported ; but now no other use
can bo found for it than ss fuel, for which purpose it is now worth ahout He 10

s ton. 'Thisisa purely war time necessity ; but that oil cakes, excellent both
. esttle fueding and manure, should have tohe so disposed of, indicates
the primitive state of agriculfure and the need for improvement:

HAND-LOOM WEAVING AT SHWEDAUNG,
Fisited 6th February 1918.

Hand-1oom weaving in Burms is n domestio rather than a cotlage indnstey
and is chiefly carried on by women. To obtain some criterion by which to
estimato the value of ihe work dono nil the Saunders Weaving Instituts,
Amarapurs, & visit was paid 1o iie wesvine town of Shwedsung which is
.Itnutmr'ml tho Treswaddy ¥iver, some eight miles below Prome. A considerablo
aumber of weavers' hounses were yisited, nnd in all of them it was found that
the wark was mainly earried on by women in such intervals of leisure as they
enjoyed from fheir domestic ocenpations: The Jooms employed are of fhe
gmple frame lype. Most of the slays were fitted with brass reeds but the
shuttle was invariably passed through e warp iy hand. Nearly all the work
was in silk, the width of the eloth woven heing about 22 inches. No warping
was seem, bul we were told that this was usually done in the streets in the way
ondinarily followed in India. Al the wetvers' liouses wore framed structures
raised on wooden columns 8 to 10 foet phove the ground, nnd the looma were
almost invariably placed in thy open space under the howses. In some lousss,
ghiere were two, and in others three looms; but in the majority of cases, there
wan only & single loom. A grest muny weavers possess o very well made
silk-twisting machine of a pattern which it is claimed was invented loeally ; but
it is far more likely that it is of European origin.

The conclusions arrived at reganling the work at Amampura are
completely cubstantiated by the mspection of the wenving in this town, and it
ia desirable thai the Saundors Weaving Institute should be organised wilh a
yiew to demonstenting the su riority of the innovations in wenving met
whicl it is seeking to Infroduce. Tho bulk of the weaving at Shwedaung was
of much better quality than eould be produced on the looms employed nt
Amarapura. Thy average weaying, loweyer, is distincily inferior to what
wrowld be found in w weaving contre of similar size in Indis:

We have beets suthoritatively informed that both silk and ¢otlnn weaying
ave rapidly declining in Burma, and this must be due to the compefition of
either cheaper or betier made imported goods. It is prﬁlmlgin that Bormese
baste is changing and that, if the domestie industry is fo suryive, the technique
of the weayers must be fmproved. At Amurapur, it would seem that thi

mt has been enlirely neglectod and that attention lins been concemtrated on
ﬁmsed speed of weaving. It is intevesting to note that a Hatiersley loons,
with a revolying shuttle box, was found in one of the wenvers bouses at
Shwedsung, The owner stated that he had purcbased it four years ago and
had puid Re. 400 for it; also that he had worked it at the beginning bat that,
ae he was unable to find any one capable of working'if far kim, it had not been
used since. - Y,
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The sill-weaying ndustry in Burma seams to bs entirely confined to plain.
weaving, and variety and ornament are solely diw o the wuse of different
coloured threads in the i | and weft, thut is to say, everythingisoefa
chequered or tartan pattern. Dobbies and jaequards are unknown, and nothi
s0 compliented as a solid horder cloth is attempted in Burma. The industry is
a very primitive one, and it is not so much s question of resuscitating an old
ind as of eraating & new one that Las to e faced, and the chief veason for
doing this is the fact that it would probably keep in employment a vory
number of women who sre now being gradually ousted from a very suitable
lomestic neoupation,

THE GOVERNMENT SCHOOL OF ENGINEERING AND TECHNICAL
HIGH SCHOOL, INSEIN,

Vigited 7th Felruary 1918.

This Sehool is under the Director of Public Instruction advised hy a
visiting committee. 1t is sitwated on the Mingaladon poad, alout a mile and
half to the north of Insein railway station. The buildings include & main
selionl bnilding, workshops, a hostel for ::illitlﬂllh'&ﬂﬂ quarters for some of the
staff. The Sehool is a large two-storey wilding containing class rooms,
Inbioratories and offices, Ti: chemical and physieal lnlmratﬁriuﬂ are very
imperfectly squipped, the latter being chiefly suplilljﬂl with relics from Cooper's

I, The mechanical lahoratories are not much hetter, thoush thers ate some
machives which can be employed for simple engineering lesting. On the
other hand, the workslops are distinctly good though not large. Thers is a
earpenter’s shop, a smithy with six hearths and o fitting shop. The machine
shops are viry badly arranged but contain & number of excellent taols amd an
unnecessarily large steam engine, probably installed with the ides of making
stonm tests. Just outside ihe workshop, thera is an artesian well 240 foul desp
and, adjacent to it, n water tower and a long trongh for testing and ealibrati
eurrent meters. The current meters are suspended from a carriage travelling
over the trough and are controlled eloptrically. The hostel has nccommodation
for aboul 80 students and is constracted on the dormitory system.

The courses of instroction provided are somewhal complicated and sre
probably an attempt to suit the peculiar conditions which prevail in Burma.
The Technical High Schiool adinits students who have the 7th standacd
in the Anglo-vernacular scliools or the Buropean Middle Schoel examination,
whilst the goalification for admiitance into the School of Engineering, is the
High School Final or the Calcutta Matriculation. Primarily, the Technical
High School provides o training for sub-overseers in the Public Works Depart-
ment, whilst the Engineering School aims at a higher standard, snsh as ia
demanded from overseers. In each case, the course of instruction is three years ;
but the stndents of the third yearin the Technical High School can fake s
fourth year with the third year students of the Engineering School, and thus
qualify for upper subordinate service. Besides providing n training for eivil
engineers, special armngements aro aiso made for e training of mechanical
nnﬁ eloctrical engineers.  The first differentiation takes place in the saeond
yeat when mechantesl engineering is taught instead of civil engineering and
in the thind year, & distinetion is made between the courses of instruction for
mechanical and electrical engineers.  FPinally, at the end of the third year, the
students are deafted into workshops for a two years' ap iceship. I{ is also
pussible for the studonts in the Engineering School on the wivil side to take up
architecture for the third year ; bus ib is not quite certain that any of them
have availed themselves of the privilege,

The feature which (istinguishes this Beliogl from any others visitod by
the Commnission, is the attempt that has been made Lo work on what may be
termed a ‘sandwich' system, Hali the tiroe of the stodents is devoted to
practical work under shop conditions and the other half to technies] studies
in the Schiool itself. The civil engincering eourses bogin on the 15th of Juna
wuf each year and terminate in ber. The first three months of the year
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are spent out in the field on survey work, and the School is only used for
warking out the results obtained in the field. At the end of the long
vaention commenees, and the students are drafted for two months in the Publie
Works Department for practical training. In the mechanical es:iinmﬁng
classes, the students study in sehoal from the middle of June to & ¢ end of
Degember, and are then drafted into selseted shops for practical fraining from
Junnary till the end of May. This system of edneation is by some pegg.la
considered to be idesl and is to some extent In vogue in Seotland and ibly
on o larger scale in Ameriea. On the whole, the resulis obfained with it are
disappointing and this, in the opinion of the Principal, is what has happened
in Burms. The lack of continuity is fatal to the School work, The more
lighly aducated and the more intelligent the students, the better are likely
to be the results of the ‘sandwich' system, as the evils arising from lack of
continuity in the courses of study wre less marked, Workshop instruction
appears to be of a practical character due to the experience of fhe techmical
imstruetor,

There is, in addition to the clases slveady mentioned, provision for
the instruction of apprentices who are (o he trained as craffsmen. The
educntionsl standurd insisted upon is the 6tk vorpacular, and thie hoys arn
spprenticed for a period of five years, during which time, they are paid wages
at the rate of Rs. 12 for the first year, inereasing by annn inorements of
Rs. 1-8-0 to Rs, 18 for the fifth year. Each ppprentice gets a shor conrse uf
instruetion in carpentry, then in fitting and finally in hlacksmith's work. At
that trade nt which he shows the greatest aptitude, e is vequired to spend the
rest of his time. Appatently, the aptitade for diffurent trades varies eonsiders
ably, and it is claimed that the short preliminary weneral conrse prevents u good
wany attempts to drive square pegs info round holes.

Thés relations hetween the school authorities and the large employers of
labour in Rangoon sesm to be excellent and, without discounting the personal
element involved, this may to gome extent be due to a recognition on the afpnri
of the employers of Isbour, including the Public Works Dopartmant, of the
nocessity for pssisting educalionsl efforts in every possible way. The depend-
ence of Burma upom India fo the exient that is now uscessary is gﬁneru]nz
vegarded as undesirable, nud there is a strong demand for increnasd educatio
facilities in Rangoon, '

Sothe of the members of the Burma Advisory Committee cxpressed fo us
the opimion that the location of the Engineering School at Insein was 8 wistake
and that it would be better to transfer it to Rangoon. Ou this point, it is
diffienlt, without move local knowledge, to express & docided opinion. In many

{s Tnsein seems Lo be quite satisfastory, as the workshops of the Burma
Railways are sifuated in the town and there is an excollent service of tminy

into Hangoon.

CALCUTTA TECHNICAL EVENING: SCHOOL.

Fisited 28th February 1518,

This School was established in November 1900 to supply elementary
technical ingtruction to the npprentices engaged in the large enginscring works
in Calcutts and Howreah.  1is inception was due to the engineers of the East
Tudian Railway ; but, throughout its career, it has been warmly supported by the
private firms of Csloutta and by the technical officers charye o Government
undertakings snud such public bodies as the Port Commissioners, The Schnul
was first started in Howral; but in less than two years it was found desirable
o trunsfer it to Calontts, 83 the majority of the pupils lived on that side of the
river, and rooms were obtained in the Doveton College, where the School was
maintamed till the College was dismantled in 1009, For six years, i was
shen loeated in the uppor olass rooms of the §f. Joseph’s School, Bow Bazar.
o May 1015, it was transferral to the Free School and finally, in November
1617, to a set of rooms on the gtound flugr of the Behool of Art in Chowringhee.
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The boys whoattend the School a fee of Re 6.2 month for all or nny one of
the following elasses: (1) Enmﬂgmgn' Mathematies; (2) Practieal Mgﬂ{gmﬂm
and Mensuratipe 1 (3) Pure and Appliad - Mechanies ; (4) Hlementary
Magnetiem and Tlectrieity 5 (5) Advanced Magnetism and | ricity 3
(8) Building Construction aud Materials; (7) Thmr_:r' of smetures and
Strength of Materials; (8) Steam and other Heat Engines; (9) Mechanieal
Drawing. The classes are held on throt nights in o week from 5-50 4o 7 ¥z,
and, st the present time, we were informed that there were nbout 110 paying
stulents on the books of the school. The fee-ingame amounts fo something
over Rs.5,000 a year, in addition to which the {ollowing crants are made :—

Ra.
Clovernment H - - - : : . P T 2.00q
The East Indian Rallway Company . - - - - i
Mesars. Bom & Co,, Itd. . . - - - i - T
Mesars. Jassop & Co, Ltd. . ‘ : . _ . 250
Messrs, Jolin King & Co. | - - . - 5 2an

Tha Principal is Mr. J. R, Wylde of the East Indisn Railway who is paid
Rs. 150 a month and is assisted by a staff of five officers from the various
engineering works, whose apprentices attend the School. These officers ave
remunerated at the rate of Rs, 10 lor each evening's work. At the time of our
visit, we saw the following elasses undergaing instruction :—

Practieal Mathematics and Mensuration,
Applied Mechanics.

Adyanced Magnetism and Electricity.
Mechaniral Drawing.

the case of the electrical class: but thore is no doubt that the instruction was
practical and suited to the eapacity of the students. 8o for-as the cless roams
ided in the School of Art are concerned, the necommodation was good, but
rooms are only in the ocempation of the Sehoal affer 5 o’cloek it the
evening, and there is an entire absency of ﬂsmm-i‘ar anything in the nature of
ractical demonstentions, The records of the School show thal n namber of
Ehe apprentices have done well in after life ; but the commities of m :
regognise that tho resources at their disposal are altogether tog limited to
provide the training whicl it is desirable the approutices shoull recsive. Con-
sidering the enormous fmportanee of the enginecring industries in Caleutta and
its neighbourlood, it is snrprising that (he technical iustruetion of the Appron-
tices and worknten employed shonld be entirely left fo private enterprise.
The excellent work done in this school justifies the assum that, if greater
facilities were offered, its sphere of nsﬂgjlum would greatly extend, 'The fact
ihat after 17 years of useful work this teehnieal school should still be without
premises of its owgy, and dependent upon another Govermment edueational
institution for ils actommodation, is an illustration of the in te attention
paid to techniesl instraction in Calontta. There E::E?fi: be hut thljit!n iiﬂﬂ}_l:é
nbout the urgent necessity for providin Lar ies for the Lrain
of the youths in Caleutta !{'uu'plrﬁad not gngmht the large engineering works
but in the very numerous s cancerns which have grown up in recent
ears. Sometling analogous to one of the London polytechnics seems to
w clearly indieated. TIn view of the fact that only evening closses are
required, it seems open to disoussion whether it will not be possible to establish
& high-grmde practical secondury school which should ocoupy the ises in
the day time and leave them fres for the work of the teclinesl in the
evening.  'This double nso of the premises, which must be needssarily loented
on one of the main tram lines o as to alford the stuldents easy means of getting
to them, would justify very wuch larger initial expenditure than woold other-
wiseThe the cuse, and would enable much butter provision to be made for both
elasses of students than would b2 possibleif only one were under .,

The work was naturally of an extremely olemeninry character except in
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THE EASE INDIAN RATLWAY LOCOMOTIVE WORKSHOPS,
JAMALPUT.
Pisited 11th Mavch 1918,

The Locomative Worksliops of the Hast Tndian Railwsy nre situated af
Jumalpur, 207 wilss from Calentts, and 6 miles from Monughyr. The Company
w very nearly 1,300 engines, and 11,000 men are emp oyed in the aﬁ:p.

ere is a large E 1 seftlement al Jamalpur, and . econsiderable numher
of workmen live in the town which has grawn up round the works Large
pumbers, however, reside in nvighbonring rillages sud in Monglyr, and speeial
workmen's traius are run both morning and evening to bring tle men into the
works and taka them home again,

The objeet of the visit to Jamalpur was tn discuss on the spot the question
of trainine various grades of employds in mechanical engincering  establishe
monts, and to examine tle facilities, possessed hy the company for such work.
Something is already being dome in {his direction, which, both the officers of
the compeny snd the Commission think, it s now desivable to extend and
improve, -

It is only nocessary fto desaribe the works in very weneral terms, and in
m_lﬁﬁuntnﬂmnppoﬂunlties they offer o vasious orades of npprentioes and
mechinioal engitpers for sequiring up-to-date |rwactu,a] esperience.  These
workshops wers ];:;Bnhly {he first started in Indin for the repair of Jocomotives,
and duning the 70 years they have been enlarged an developed, as the

sion of the railway system snd its added traffic throw more work into

them. Thereis no orsanic unity about the planning of the shops, and there
5 much unnecossary hmndling of materials,  In the erccting shop the
overheald traveller is not ca hls of lifting the largest locomotive engines
employed on thelme ; but this is tobe remedied 8§ soon as & #)-ton traveller
can be obtuined from home. The foundry is & very larze <hop, bul its ropl
w5 rnoh too dow, and it is, in consequence, illventilated and hot, Although
there is o pood denl ol repetition work, no modoen moulding machinery is
employed, and the organisation of il labour in the foundry is on extremel
primitivelines. The machine shop is overarowiled with wha! may be descri
as antiquated plant which s, presumably, still refained  becanss it s
good enough for the clasd of work which finds place in a Jocomotive, and
hecause it s well snited fothe capacity of the men who are employed.
Retter fools, capable of a much larger outturn, woukl require &
higher type of machinist than las so far Dbeen trained. The power

“iso s of revent comstrmction, sud s a very fine piece of work, quite

to-date, 1f containe 2 sets of Belliss & Moreombe engines, eaeh
driving alternators of about 1,000 k.w., capacity, snd there are nlso 2 stoam tur-
hines and alternators of smaller sige. The steam is supplied by a batiory of
Rabeoek & Wilcox hoilers, and the arrangements for handling the fuel and ashes
are of modern design.  Chain-grate. stokers nre employed, aud the fuel used is
inferior slack which, judging from the very faint smoke emitted from the
chimneys, 38 burnt with very geeat suceess.

Oue of the speoial features of Jawalpur is tlie steel plant. Two open-
hearth basic furnaces have heen inf;tauul, ut unfortunantely these were not at
work, owing to the supplies of pig iron from Kulki having been .t;flg:d The
rolling mills are comparatively small, and sre not eapalle of g Lnrﬁe
goctions, At Sskehi the rolis are made of cast iron. Jub here it s
thought neeessary to employ steel, and they are mude from stee] ingots cast

y. Besides rolling seetions, large qun.ul;ltics of steel enstings are forned
out, mtluding sieel whoels complete, with the exception of the tyres.

Thers was eviden¢e of n considerahle amount of ingenuity in meeling
difoulties hrought abont by the sliortage of waterinls, uod some very interest-
ing experinents weee witnessod with sn electric wolding plant, which has
rocently bets constructed.  In one instance, two lengths of steel hoiler tubes
were welded together, and, in the other, & core of highmﬁlmol stee] was
wolded into stoo holder, Jamalpur claims to have been first lovomolive
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warkshop to have utilised old tyres in the manufacture of nmlr!-'lr[:ﬂnj g';!]ik
The electrical repair shops ave unusually com Here, samples oy
mede micanite were ghown 1o us, and the shortage of wire is to he met by
the installation of n wire-drawing plant. Tn tho shops themselves a number of
machine tools, which ecould not be got out from home, were under construction,
and a considernble smount of work was in land for the Expeditionary Fores in
Mesopotamia. There is 2 very complete plant for making Tiolts and nuts and
dog spikes, lint as the output is not sufficient to mest the present demands, new
maghines are heing mide to increase i,

In eommon with all Indian Railways, it has always heen doemed necessary
to employ a large staff of Europoan foremen and chargemen; but of late the
view has been gaining smong the railway officers that some of thess
men might be replaced hy Eurapeans or Anglo-Tndians trained in the country,

vided they could afterwards getem%:{meut- for 4 year or two in British
ocomotive shops. Accordingly, the East Indian and several other ﬂﬁ:m
railways have made special provision for the training of Buropean and Anglos
Indian apprentices. At Jamalpnr these arrangements ave thahs]y of & more
advanced character thay elsewhers, At fhe time of our visit, there ware §2
apprentices living in the hostel. These hoys are taken nn 8s apprentices fur
b yeurs, and are paid wages on an incremental seale. The hostel sctommoda-
tion provided for them is excellent, and they all share & common mess room.
Each apprentice is expected to attend class instruetion for 8 hours & week, of &
character very similar to that we inspected at the Oaleatta Evening Toclinieal
School. At Jawalpur we saw the boys at work in the classes in the early
morning, snd though there were a fair number of exeeptions, the majority.
of them sppeared fo fake very little interest in their work. This was
confirmed by the instructors, who nre members of the permanent staff of the
workshops. They say that the wreatest difficulty in tleal.l)fug with Anglo-Indian
boys is their lack of ambition, No provision is made for the fechnieal
instruction of, or for housing, Indian apprentices, the majority of whom are
the sons of men employed in the railway. Thare is amnlf momber of Indian
apprentices belonging to the edunuted classes, but they are left to shift for
tllemm:lvea.. Few of them are reported to do well, and this seems hardly

surprising, considering how little intevest is taken in their welfare.

The senior officers of the compauy recognise this, and ave extremaly
anxious {0 eo-operate in any well-devised scheme to provide more intollizent
workmen than they are now uble to obtain, and o create a olass of men who
will ultimately halgt to be entrusted with .sn]'wn'iz-ury work. There was general
agreement botween the Kuropean officers at Jumalpur that the sutturn of work

r man was uol more than one-thivd thst of corresponding workmen in

rifish shops.  The very much lower rates of wages prevalent in Indiag
workshops  eounterbulance this, excopt where mochinery is largely
employed. The cost of doing work by maclinery is made up, not only of
the general charges and of the cost of raw materials, and of the labour
employed upon it, but to these items must alss be added the charges an
acoount of interest on the capital locked up in the machines, and the amount
which it is sunually necessary {0 sot aside for depreciation and repairs. The
Indian workman is apparently anly espable of getting about one-third of the
roper outburn from a machine, with the result that much work is still done by
Imnrl, which, with hetter workmen, might well be done by machinery. This
we think, is largely due to the very inadequate arrangements mnde to frain
machinists, and it appesrs to us, to be beyond doubt that a great improvement
could be offected among these workmen by giving them some technieal frain-
ing, Obviously 1his cannof be done in the shops themselves, and class instruc-
tion shoull be provided for them in a technical sohool alongside. There will
he difficulty in getting suitable instructors, asthe clases will have to be held
in the vernacular, And a4 man possessed of the neesssary knowledge and
experiento, and capable of fmparting it to others, not in His own language
but in Hindustani, will undoubtedly he hard to find. It wiil, however,
poy well to offer specinl inducembnts to get men fo qualify for such
work, ae the inofficient yse of machinery in Indian workshops repros-
ents an enonnous los o the country.  Assuming, in Jumalpur alone, that the
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oufpul from 30 lakhs of m¥em worth of machivery could be doubled, it wouhl
represent an annual saving in rutining eosks of soveral Inkbs of rupees.

 The pofentialities of Jamalpur for [raining all classes of men H.mplﬂ{!ﬂ
in mechanical anginﬁeﬂniappﬂa'r to us to he .a_:;:égllnnl: bui so far very liftle
use has been made of them, Even ilie Anglo-Indian apprentices sre turned
into the shops and laft vory mush to thewselves.  Wihat appears fo be necessary
is that there should be special officers atfached to the workshops, whose duty
would Be to soe that the apprentices were propurly instructed and wers given
a sufficient variety of experience. It must bo recognised that this can only
be done to a limited extent in the workshops aud that it is futile to
leave it to be done by the men. The apprentices should be assembled in
small classes, sl least once n week, for the special purpose of regeiving
instruction regarding the work they are eniaged on in the sho For
instancs, the loys working lathes should have explained to them the
construction of & lathe, the specinl festures of its design, the means adapted
to ohviate wear sud tear, the metbods of holding work, the use of jigs,
and the principles underlying the action of the cutting tools. Buch instroetion
oan only be given ina classroom provided willi a lathe suitable for demonstra-
Lion purposes ; and with a capable instructor the apprentices will learn as much
about lathe work in a fevw hours as they would probably pick up in the shops
in the course of & yesr, What applies to the troining of workmen, who, [rom
the buginning, specialise, applies with much greater force fo npgrﬁﬂﬁtmﬂ whose

ing covers a much wider ield ; and, of course, most of all, to the compara-

tively small number of more intelligent and better educated youths who come
into the shops with a view to becoming meohanical engineers. Hitherto, this
workshop training has been of the most haphaznrd kind, and, without doubt,
many & youth hus been disgusted with it, through inability to avercome the
initinl dificulties. We mcu&m&' now that this state of things must be put an
end to, and that in future the methods of training apprentices must be as
seientifia and precise s those for handling and manipulating the raw 1
in course of manufacture. At Jnmn_l;ntr we had the advantage of discussing
these mattors with Sir Robert Highet, the Agent of the Bailway, with
Mr, Wedderburn, the Locomotive Superintendent, and with his chief assistants,
and would record, with satisfaction, the singular unanimity with which our
proposals were received, not beeanse they were in any way novel, but because,
when derel;:ﬁ:d, they coincided completely with the ideas which have been
floating in the minds of these officers as the result of practical experience.
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