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Director of Pablic I
o control of the

| rément : inciple that sach und
 were passed in March 19( o same timo Govorn | ‘ domonstrating. that auy proocss is commeroially sucoessful, sho

impo:tltgt ”hﬂ?i’“& F " emp n. | herto M: . Do ; s of BFiy o enterpri s ii’t is'clear that

special duty, and the temporary nat X _the ass: : i s of w

went of his work on a sta lon:{d o  bas Cons ! "a met.hodg_ [l

atedpin advance was taken, and a scheme was submitted

India for the further advancement of the industrial devel

"To that end it was proposed to create a department
of existing industries and should investigate the

¥ '

TR W

ent, the sales in which in the year 190 B
| Rpatil dy‘begnnto oxcit_e .hrmA x m; o M thifie 7,‘1
ones. It was not proposed to work industries e ona atives of Furopean business in e :
scale, but merely to initiate experiments which might assist private ’

to take up fresh industrial undertakings. It was also proposed to est , s P g 3
bureau where the best available advice on industrial methods might be o ey tion, industrialgnstruction, and the a'tsaemuiam’on oi ‘
By this time Lord Morley had become of State for Iundia, ar b, techuical d“f‘h&:.' : int the Government accepted the "f‘?t"ttﬁ gf‘
view of subsequent developments it is not surprisi that he did not astrial information.  Un ai’ﬂa(‘l’o as @ general principle that the ox]pfotxzt.ion of
the general principles underlying the scheme m - regard iy the Conference. They rﬁoogd“ t as a normal but as an exceptiona ; be set to
with scepticiam the prospect of attaining  satisfact results from the industries should be regard or:; question of the limitations that sh;)iﬂ :tsethejr ‘
direction of State effort towards .the creation .of stries, and he do e _ Government, “? ;:: St:l.l;egie: attempting to P""“:f’w indnstr;,‘clcgr‘:ivi:;l‘;mfn March
: i ‘ funetions o . arrived at by the Conference. o |

neoey b&%ﬁ“&t‘?ﬁ;:ing roposals ": ';1}? Isn?gm olfn?lo*frwt'he control of an
S 5 (1) that 8 permanent o ies should be created ; 7 ' P
ol Syl Dt o s sbGMCEl i
B FEa -1 1 : ; H
slaced under this department ; and- be entrusted with the duty of
e i Bperme o S e i T s S o

wen bl gt il g s
sent from the resolutions relating to in '
wgovme::o slzo‘:xlfl confine assistance to commerce to matters

o

However, by way of experiment he sanctioned the creation of %
and the appointment of Mr. Chatterton to the 0 of it with the title of Dir
of Industrial and Technical Enquiries. Thus the partment of Industries cs
into existence in August 1906, though not under that name, and in the follo
year it was strengthened by the appointment of an Assistant Director in
person of a junior Engineer of the Public Works Department. The work consiste
largely of chrome tanning and investigations into the hand-loom weaving indus
but experiments in other directions were also carried on. Boring operations v
begun, and it was shown that in certain districts of the Presidency consider )
supplies, often artesian or semi-artesian in character, of subterra: an water e iste
And by encouraging the installation of pumps driven by in rnal combust

ging of industrial information and that it should have the charge
aintaina bureau strial '

18 A : : ich were then in progress. .~
) ":'ﬂb? !%".'gﬂ ped anp-:infh:‘t)ezt‘::;o:fm::smun' nt should be attached to the

. ':; h@m;z:po:»ho should also have the ’s;isitauoe. i temporaf
.. ) of A ing and leather worl 5
engines, it was proved that these and other supplies of water could profitably be , of experts in dyeing, weaving
ased for irrigation. 6 ok

4. The Industrial Conference.—In September 1908 an Industrial O

A i Morley, however, in & despatch, da: Vol
"‘"k”f;nmdmmwﬂil ‘f‘:’o'.‘l?& s Pxpm‘b{ gfml?:ll;t:;::.e aﬁi i

h | . n Pl
was held at Ootacamund, the representatives of the leading industrial , Government as to the functions Oft: (?r:g?mwindnsﬁries by State
being invited to attend, The object of the Conference was to vousider the best ARl i @ condemned a policy “of ah"&ggnm of Stace effort in this direction
method of developing further the work which had been begun by th. Dj bid ition, and L'o:x"“’“l i, 4k uu{:‘t-io'ﬂ and avoided ﬂ,egembla.ndé'
Industrial and Technical Enquiries, and also to review the question of the’ B8] Lt it was strictly limited to “."dmﬁg% ,x‘a:,fstaw industry was either that it
ment and extension of technical edueation. Sixty-cight resolutions were " G e AR G poatfrilpdeiie . g The danger of a n or that it would prove to be a costly
by the Conference under the h ds (1) Industrial develo ment, (2) a%hé sanctioned was that St'“'éﬁm A
education, (3) Textiles and dyein , (4) Sugar, chemicals wf leather, ﬁéx% seople with such improvements in the
industries. The Conference.defined the functions of the atd tl?e practice 0 Euro ;
Industries as (1) the su ply of advice in re to new €88, hould not go, an
introduction of new methfds);md pre s (Z)Sath:iaﬂyfngﬁif ‘S@tqehoﬂld a1
and experiments, and (3) the development of selected indus
the department should open a burean-of information and .
And in regard to the vexed question of pioneer industries,
the following resolution :— o AN

** The Goverament may undertake, as a pi
industries or industrial processes for the purpose of

tices or for demonstrating that such industries will be con
“ Provided— - 1 s i

“(1) that no snch undertakin
with an Advisory Board
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7. Abolition of I\

Industries, which on Dmen

anticipation of sanotion in Qctober 1008, was abolishe:

rl under the control of the Education Depa
pdustrial Education. In that capacity he still retainec

boring operations, but the chrome tannery was sold, ‘ ;
inoluding the hand loom weaving factory at Salem W |

ment of the Kducation Departument. . Steps taken r staff of the department ne

whose appointments had been sanctioned by the Secretary The abo 1 , fficer o reing %WQ‘“’ emporary engi

arraugements, however, were soon found unworkable, and it was soon found ~ Assistant i | eather Expert is at present on military

necessary n relieve Mr. Chatterton of his duties in connection ~with industrial : ace has been filled temporarily by an assistant who, asa Govern

education and to place him on special duty in connection with the pumping & sholar, was trained in tanning at home. Thero is a sanctioned post of We
boring operations, : xpert which is at present vacant. ~Sub-Engincers of the Public Works Depart-

8. Iis reconstitution.—Lord Morley's orders, however, arou 5 oonddonblo F ment are at present in charge of the Madura Tecbnical Instit re and Glass Facto
opposition in India. The Sixth Indian Industrial Uonﬁnu, which held at ;
on

b Atk
O

~ and there are three sanctioned posts of supervisors. The juestion of organizing
a district staff is now before Government. An Inspector. of Industrial Schools has

Allahabad in December 1910, protested against the abolition of the Department of : - -
Industries, and, in the followingpl"ehruary,umsqlutiou\ru pussed in the Legislative e Just be ?WM S Agre AR R
Council of Madras inviting the Secretary of State to revonsider his decision. T, S 1_ Brief are appended on some of the activities of the department
pursuance of this resolution, the Gove t again addressed the Secretary of State _ ' Incept il ’ o iy o e
i May 1911, They referred to the ge disappointment whic!n Lord Morley's } 12. Aluminium.—The first reference to aluminium in Madras that appears
orders had occasioned, and laid stress on the'diffe ) b_otmthondnﬁﬁdmdi— ©  in the records was in 1891 when Mr. Chatterton made proposals to the Govern-
tion of India and those prevailing in Europe, pointin out how diffionlt it wasina n for the utilization of water power in the manufacture of the metal. A
between mere : 4 committee of experts was appointed by the Secretary of State to examine the

country like Southern India, * to h;fé : gtﬂlfm oxists
P won ustrial b

scholastic instruction and the practi gals, and in due course a remt‘was published, and the matter left to private

factories under State management are fou ed.” And they asked fo thorit 3 , enterprise. There the matter re till in January 1598 a small sum of mone
in special cases, and sualg:ct to the safeguards suggested by the Todustrial =~ ] : was sanctioned for the manufacture of alumininm v?ssels gl R b’{
Conference, to undertake the experimental introduction of new industrial processes. ' way of experiment. No great difficalty was experienced in manipulating the
Apart, however, from the question of State intervention on 4 comme nlltii .ol ; . metal, and from the outset the work done was sold though it was naturally rough
industrial enterprises they asked for a reconsider:tion of the decision

e 0 Sag : and deficient in finish. Coppersmiths and bell-metal founders were employed,
PR ey  and at first indigenous methods of working were adopted. But gradually, as the
: ’ ~ workien became more skilled, changes were made, and improved methods were
introduced, with the result that the cost of ?rodndtioxiuv,vas, considerably reduced.
Attention was also paid to the commercial side of the venture. From the outset
‘there was a good demand from the military authorities and from Europeans for

' vessels and by establishing agents and subsidiary workshops at various
“places the Indian demsnd was also stimulated. The following figures give the
annual receipts and charges of the aluminium department till it was sold in

the creation of a separate Department of Industries independent of the Director of
Public Instruction. Theyhad no objection to the retention of the inspection o L
technical and industrial schools under the Director of Public Instruction, provided
that a separate Inspector was appointed, but they pointed out that such matters "51
s

y

as the conduct of a buresn of industrial information and the supply of expert
advice regarding the purchase of industrial and agricultoral machinery were
outside the province of the Educational Department. These proposals were :

ported by the Government of India and Lord Crewe's reply was not alt

anfavourable. He reaffirmed Lord Morley’s decision sgainst the er:buion of the. i A'-"4 _ 1903 :—
activities of a Department of Industries to trading on & commeroial scale, but he A : Reciiea. -

had no objection to the creation of a separate Department of Industries, provided Ll : i s
that its fujnotions were confined within the limits which will be referred to later. - ; , e i 'gcg 0
He asked for further information regarding the :hr:pooed a tment of an In- ;‘::432 2 g 31:.00(1)0 g
spector of Industrial Schools, and it was not unhl. b cnd.of l? that final orders 2 M 3Tese 2 9 194986 14
were passed on this point, the control and supervision of industrial as opposed to il : 184549 13 8 234574 7
technioal schools being transferred to the Director of lTudustries for whose : 1,69711 15 8 224001 0

intment of In of Industrial Schools was sanctioned. Accord- neRR Y e -’“, 66217 8 6 72,828 14 :
ance an appointment o Bg““" into existence 13. In 1900 the Indian Aluminium Company was formed by Mr. Eardley

ingly the Department of Industries in its preseat form ocame finally existence = | ‘ o ik 3 :
ongt{le 215t March 1914, The functions of the Director were thus defined :— 3,,. i d L8104 "l N ‘then practising as a barrister in Madras, with the view of following up
(1) to eollect information as to existing indut ries, their needs and SRAURYT . A ping the pioneer wtg_rk qf.wt of Industries. For the bi;;e the
ossibility of improving them or of introducing new industries ; O 2 b i i E ~compar rked in conjunction with the department to open up a ma ot in
P |(2§ to (m?ry ou%and direct experiments connecter 'xﬂl’bmlﬂquﬁﬁ S T : Indi d in 1903 it was dﬂc‘dﬁd th&i‘{ihq«tim'o“l;ad arrived when private enter-
{3) to keep in touch with local manufacturers, to bring the results of his S TR [ prise could be “to carry on the business unaided. ;‘»Aécmdmglgai: September
: condut ver the ah ninium’ departmen .‘“t,‘of_f.he ool of Arts.

‘experiment.s to their notice alnd ]ﬁo obtain their co-operation in the conduc ¥ , 3 gl
f experiments on a commercial scale; . oo L S R o PR | aid rnment all ex
b g (4) to supervise che training of students; and ' g e Sy ouniing W ‘b'i"f - 1,80.000) plus a 1
(5) to advise Government with regard to technical | olvin 8 24 18 o ‘,ﬁbl;m!ye@t»a ished in s. Tt has
logislation: . =+ : ‘ * : i %%, as possible into its workshops, bt in
- 9. Subsequent ohaugn.—&nea these ord et e e :
change in the function of the deporw ears M ing ?‘

o R .
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have been

~ Rs.120. mmuhntmo!ﬂumlm -‘
 in the city of Bombay and in three fac
bazar indusiry in the Goddvari distriet of
70 workshops were engage«l in the indus!
were employed, the men skilled among them ea
month. - The vessels manufactured were sent all
the north and Madura in the south. Bnt as the
bazar industry has been hard hit by the war.
England has been prohibited and the pl'luof Wgat
Rs, 99 per cwi. to Rs. 260,

14. Aluminium i8 not made in Indunnd the exuim .ind stry,
entirely an offspring of the company’s work at the School nf Arts, extonds

the manufacture of aluminium vessels. But such as it is, and though ﬂio._w ,
materially affected it, it is an industry of some dimensions as the appended ta

of imports of aluminium into India shows :—

Tuble of imports,

Yoor. Bombay Madras. Cocamads. | . Toml

—s } L X Wik En,
1904-03 \ b - : 80 105 i 7, )
1805-06 ., . 188 . 025 1616 18] o w1 15808
1908-07 ; 429 | 07 Lea5 218 S T 1,964
1907-08 .. 3 ¢ : 1,136 173 1470 ¢ 1'sp g 2,008
1908 -09 ... 1188 i 108 2975 | 191 80% 37
W W i T 5378 | 404 | A0 48 182 | 117
1910-11 ... * ; | 7878 | 638 | 288 178 1473 108 L8
1911-13 ... : | 12358 80l 8267 R 8,086 1% 21801
19:2-18 .. w ) W8 | 1948 4,059 282 4247 | 790
1818-1% .. W] 12,716 | 1490 5,068 81 02 38 T
1914-15 ... s 7673 | &4 3,081 10 3203 | a2 14,506
1015-16 .. ok 10407 o7 314 200 1001 ‘ : 14,540

& ]

 the commeércial side of the venture now began to attract sttention. A4 fiwendloff

15, Chrome Tanning.—The question of the intervention by Gomtm
the Madras tanuing mdustry was first taken up in Janvary 1903 when ﬁﬁ«
Chamber of Commerce was consulted as to the causes which had led to the

temporary decline of the industry in Madras, and as to whednrﬁm

do anything to assist the mdustry either by experimenting in the introduoti

chrome tanning or by establishing a Leather Trades Sohool The Ch:

reply was in the negative. It ascribed the falling off in the industry to & 1
reaction following the over-production of the previous years, and ﬂl '
the industry would revive in the natoral course without interference
ment. Chrome tanning was not feasible in Madras owing to climatic
the process having already been tried by an experienced tanner bronght

out from
home and found impracticable, and as regards the establishment of a Leather
bolbh

Trades School, the Chamber doubted whether the proposed school ould

to teach the local tanners anything and feared that the probablo result would be

an increase in productlon with the result that tanners would lose » all
The whole question was reviewed by Mr. Chatterton in a report. was
expanded into a monograph on the Madras Leather trade, and mm
Government decided that no reason existed for State interwention.
however, in the same year this decision was reconsidered with refer
economic waste involved in the use of country leather for kavalais ¢
used by the ryots for well irrigation. Large numbers of these
required annually by the ryots, for owing to inferior method
leather perished after a compuratively short period of use, m
suggested that experiments should be made with the objec
popularising the more enduring chrome leather. In Sep
Government sanctioned the expenditure of a sum of Rs.
the School of Arts as to whether chrome tarning co
m t.he Prem.denv.the obgeot in mv bemg mt ﬁ

i

_Wﬁnhmmnoftheopmuonﬁﬂ tbohuoqmwyw
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gmi ik !l!a,ﬂﬁ W Was
| shoes aid gandals prstl
ammm in enneeicnes oF the Afian %‘
r ouiings w0t whilizable in the making of wwl.h
gredually beeome mhore popiler, aedl i@ ghe
mmhd wather was sold for this one pwplw i e
; 5 but the wain buainess of the depesineeis atlwiss
.\lﬂﬁ'& the for foot~wear, especinlly sendals. A dos

i the Moant Road, and large orders for sandals wers obisinedl
departments. In 1907-08 alone nearly 20,000 paivs off o
The scale of these operations necessitated the romoval of fie dpport-
: the School of Arts, and in March 1903 the department movedl ovar 1o
s tannery of its own at Sembiam near Madras. Another conseemencs wass thimt

1908 Messrs. Chambers & Co. entered a rroteot against the depmthmuntts

W‘i& private trade, aod in the following year forther prsvests wores

b’lll.u’prhdnc&mborof Commerce and by the Madmes CHamilemr.
to these protests Government expressed their willingsess % witlidioaw

m.dn‘ldy 1910 they accepted an offer from the Bewalh Dindimar

chase the tannery for the sum of Rs. 50,000. The transfer wous Hiuiliy
-nihnnmgoflﬂl

17. The appended statement shows the receipis and charges of i

Total mw&mm departweni from the smum-a
Details, l Total, Receipts, Detaitn.

Bs, A rl




~ but that the Government of lfadm bol
~result, Messrs. Chambers & Co.'s

pmodof seven years.
in Iudia at any rate as r

1,100 men psaﬂyanhark and partly onghrouo
18, The Superintendent of the Mysore T il

Agent. of the Berg mpur Leather Manufacturing &:?n \

tanneries turn out, it is reported, Rs. 1,50,000 wo

every month) was trained by Mr. Ohnttortou. and in addition

ing tanneries in India engaged to a greater or lm extent in the

chrome leather :—

The National Tanne Calontt;.
The Utkal ’l‘annerv,rsu

The Thazgunj Tannery, Agra

The Allahabad Tannery, Allahabad,

The Rewa State Tannery, Umaria,

The Calcutta Tannery Syndxoate Calcutta.

At least two of these tanneries were started by students ongimllr‘
Mr: Chatterton.

19. Weaving.—Experiments in improved methods of m
menced in the beginning of 1901-02 and a few ﬂyulmﬂvle looms
Anjuman Buildiogs with the object of obtaining experience as to their
capapity and data regarding their-possibilities. At the same mmn[lp '
methods of sizing, chiefly hanksizing, were tried. About ﬂlobog'hmi'd
year the looms were removed to the School of Arts and the
continned. Hanksizing was soon given up as the results of the ex m
found unsatisfactory. The looms were of the type of those y in use in
Basel” Mission weaving establishments on the West Coast, but lo far as w
known no attempt had ever been made to turn ont nrel_y indigenous cloths on
shuttle looms, and it was to achieve this objeot tﬁ“ mvestlgstlons were begu
At first the manufacture of Madras handkvmhno& was taken up, and though
was not much of a success at the beginning gradval improvements were offi
Experiments with the Madras handkerchiefs and su nentl with other ¢
of indigenous goods such as saris and dotis yielded results wluoh left no donlﬂ
ta the practicability of turning out a much larger percentige of cloth ona
shuttle loom than on the ordinary country loom. In 1905 it was dwldOdh
tinue the experimental work in a properly organized hand loom mvmg
Accordingly in February 1906 a weaving fa.otory was opened at em, whi
there was a large weaver population, the objects in view being, in woulo
Mr. Chatterton, to ascertain by experiment whether it was pounblotoimpm
the conditions of the hand weavers in Southern India—

(1) by sabstituting for the country hand loom an improved hund loom whi
wonld enable the weaver to produce a greater length of cloth in a given ti
without in any way sacrificing the essential charaoteristics of the oonntry
woven goods ;

(2) by introducing the f&ctory system among weavers so that M “
work undvr the management of men with commerical and mumhoturh’ :
ence and so that capital and orgauization might bomtrodnoed into tlle ‘

and .
(3) by introducing, if possible, improved preﬁnntory e g to limini
the cost of the preliminary warping and sizing. % v

yuch in advance of those in use in o :
useful otkdomnthohotorym D i
the pr?:l:::iwm M:. Ohsmrto%o set out t't:solve. From hﬁ:;
z started b vernment, experiments
e v{nou small improvements ‘had

'loomhv.bundmribadufonowa-— ,

,Thﬁ ntthduynehecputbanthoord:mrydly. ,
a greater outturn ; ﬂnmmuﬂum&ong

ﬂuwunrbutdlomththed;ﬁonntoounu yarn

thoeounhyloom “tgmrly doublomtho“ ‘

O S S

20. Much difficulty was experienced in getti
of capable hand weavers adequately to test the posn
Good wages and regular continuous employment
much preferred working in their own houses
and evinced fgneat dislike to the disciplive and
Tife. Few of them moreover yerefroo dgenfg.




sort of warping mill i . Y in et intr h g ( 3 e iy : ' iga :;'o,,. m& e the " advantages of

i “('3?;?:351»10 designa, (3 s jf.:m machine for oom st e by oo, Some ‘work bl alroady bees ode
sttt ol T e o ot P oy i Chaioran bl the e Works DURCIL
s At iy &Pﬂgmce obmg byedemnm c&n“ tha?. ‘ . g pm‘:gvﬂbze?ﬁ;t “irrigation on a comparatively

1t was recognized that the introddction of impfond appliance . still prevailed as to whether comparatively smal

solve all the problem : / ' : s . One sma
P § connected with the improvement of the {0y Small engice md&;:gp]:put district, and in 1904

of the weavers, it was decided to organize : : material ¢ itadly : in th

purpose of demonstrating to the weavers th ':' palelic _weaving party ‘been put up at u“;";&";’:"“l‘e;n‘,u;pﬁg stations where experiments

work and appliances. : 3 2he advantages of improved | i w i to“ompf in horse power from 3} to 6§ and wit 3 and 4
R e 1 - b e g made was encouraging, and by March

i b . . had bean rwvd that vernmen i
many applications BE. sovimsanct ement Loawns Act for the «
’ﬁﬁéncu being made ‘“‘do; dt !;:,ol:,(:;gd Iﬁmmlx with the nocleus .

25. The_first part accordi 3 1
southern dism-&s%r—t%e Pm;(l;egxl:{:y‘,’“ﬁg!g zed in March
and five weavers and was equipped with the yfolmlo.?m?’

) beaming frame, frame loom with au : o o 3 : ~
3 ‘ : tomatic take up motion, - o of oil engines and pumps a r - e e u
: Jacquard machine and card : : p motion, & 8, dbobbies | : ot natallations with advice and supervision. |
ralo was added. - A second party fo the Nowth & cimall stock of machinery fo i & Al o assist those wishing 18 P /(0 (T 0 opened at the School of Artst It - i
3 d 6 Northern was add 9ls. plass for training O;‘:ng‘ that very few of the wells in the Presidency could :
troductic a \ ’ » became evident, however, y 5wt gy g F

the southern districts the ehief work d ad edinl

d ) one has been in 2 ' ; ) d

flyshuttle slays and dhobbies, but in the northern di.mpﬂlhmbe- rnish enough water to make it worthwhile ::'},)‘!‘: 3 extended use it would be
ole, installations endt

= advenced, warping mills and dhobbi . weaving is ! j e b7 4 :

38, The vuet g s es h.avo been popularized to some extent, ; \ . hat in order to bring p}m}pmg e % Sink new ones 80 as to tap the subter-

h the operations were begun?::; igm?::;ﬁ l'ih. flePll'l:li:nt in each Year nﬁ) l : 1 : e " mto oirs wﬁch wefe known to exist at no very great depth 1{: cefrt::;

e : : : ollowing table ;— . | ERSRIOS : A ingly in 1906 the boring branch o
T ' districts of the Presidency.

1 rated - n of a special party to the Chingleput
gy ki ik sy I?quxpeditions disposal of appli-

P,

Year. AR :
{ g lop well irrigation by t g § . irad
| i ko - | e T parly o vt e o 07 B OE
: TOLUR e G s I - xs. tions of the party :
_ 1908-08 'l i 177 2 981 § e wells were sunk. Later on the operations £ i progress was rapid
. 1903-08 et " . . 4,174 npro t existing wells, and from this time forwarc p gress W
Ra T DU DD omdh | et o rxsing Tl 2% By Marah 1016 o v
: 1905-08 ., 00t U . 7,087 O O nearly the whole of the Presidency, and 3,333 borings n
: :9{;6—0,; g::g 10,085 } %“am. mgm than half of these borings were mat}e for the pl’nlrl[:ose c;f
.' 907-0 42 .ve oo s : b - iy R . . h orations. epe -
: e T s | proving,sxiing sapplis, the remainde Bk (o0, SEL L ot wilh o
-'; 000-10 ¢ R g 15,768 f fage of Succoss1s riod 818 lceal investigations
] 910-11 - . SRR " e . 14341 oths ranging from 35 to 200 feet. In the same pe tallati more -than 400

1911-18 T o7 v e 11,890 - B4 e made in connection with projected pumping 113 avnom:i e Tuid

PP RT R e S - > ma m of Rs. 2,99,800 was advanced under tno ~an

101834 . . THGEEEEEEE—— 1,054 23;: ges - s ml,om”: Kg.tatzdlr;;ersone for the purchase of oil enﬁlnes and pumps.

1914-15 U I ERERS 9,521 o e inatallations were put up indopondently .of the Joparsmnrr o

any ined from engineering firms on the hire purchase

J915-16° NPT STl 2347

-3 m‘idmiiuﬁdl’ ;binoomploto cersus hke:dli 1915 %iscloslad gl‘x’ebt:)xoi:t:i!et;e
om, - 5 | i. . & ‘n e‘aﬁilna( ue. o near.y A X -‘,~‘
. wg»t::;ber t:?!::ﬂ l:::i:es were installed under the advice and with the
- , de ent in rice mills and other in@%!"}%!iw‘;":i‘;‘“' Lol

’ : hoe - TR B - 1 q ]‘l’it ‘0_ 1] e ne: an 8
1 = " .29, The rapid increase, however, In the popu mznt‘  ‘ :;n:.tthe o M |

Ine ccess in the introduction of fi o din L6 k in the depart 4
appliances. Ten years after the first . thntl.lo : m!ﬂldﬁ!j’ b B s i 3 LA
e e 5 e et TR e e

fiyshuttle slays, and i / . - pumps. A system of com
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