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(i Scope.—The Electrical Machinery and Equipment Panel was constituted
by the FPlanning and Development Department of the Government of India to
make recommendations to the Governmens regarding the post-war development
of both existing and new electrical machinery and .equipment industries jin India.
The -general. directive issued to Industrial Panels (Appendix I) constitutes the
terms of reference of the Panel.

~ (i) -Membership.—The Panel was constibuted as far back ag March .1945
but it was unsble to commence its work as the Government could not appoint
a Secretary till April 1946 .

The Main Panel and Sub-Panel originally formed by the (Government con~
sisted of the following:

Main Panel.

Mr. (now 8ir) Ghulam Mohammed. (Chairman).
Mr. H. M. Mathews. Members
‘Mr. Kishenchand. )
Mr. E. V. Small. (s)
Mr. B. D. Char. ()
‘Mr. V. 8. Risoe. ()
Khen Bahadur A. G. Khan. ()
Sub-Panel,

Mr., B. K. Rohatgi. (Chairman)
Dr. M. T. Ahmad. Members
Mr. K. C. Roy. ()

Subsequently owing to the sad demise of Mr. K. C. Roy, the Sub-Panel
was allowed to lapse and Mr., B. K. Rohatgi and Dr. M. T. Ahmad were
nominated as members of the Main Panel. At the suggestion oi the Panel,
the following were co-opted as members of the Panel:—

Mr. A. J. Emery.
Prof. 8. K. Roy.
Mr. H. Sur.
Mr. S. Bhalla.
Dr. M. T. Ahmad left for England on 21st June 1946, with the Technical
Mission appointed by the Government of India and could not attend the

Panel meetings. Mr. V. 8. Risoe resigned his membership on 10th August
1948, At the first meeting of the Panel, Mr. H M. Mathews gave & 'oalk on
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All-India Manufacturers’ Organisation and: Director of Industries, Bombay,
were interviewed. The fourth meeting was held at Bombay on 25th and 26th
November 1946 and representatives of Provincial Governments and States were
invited to attend the last meeting held on 22nd April 1947, ab New Delhi.

At the second meeting, two Bub-Committees for Heavy Electrical and
Light Electrical Industries were formed, to study snd formulate preliminary
recomitmendations in respect of these industries. The Bub-Corimittees consist«
ed of the following members:—— i

Hegvy Electrical Industries Bub-Committes Light Eleotrical Industries Bub-Committee

Mz, Shivraj Bhalla (Chairman). Mr, H. Bur (Chairman)

Khan Bahadur A. G. Khan. Mr, Bhivraj Bhalla.

Mr. E. V. Small, Mr, A.J. Emery.

Mr, H.B. Kulkarni. Mr. R. D. Char,

Mr. Kishenchand. Mr. B. K. Rohatgi.

Mr. B. K. Rohatgi. My, Kishenchand. .
_ Mr. T."B. Merchant (Secretary) Mr. T. B, Merchant {Secretary)

The list of items dealt with by the Sub-Commiftees is given in
Appendix IT,
" The meetings of the Light Electrical and the EHeavy Electrical Industries

Sub-Committees were held on 23rd and 24th July 1946 and 25th and 26th
July 1946 respectively in Calcutta. '

(iv) Plan of Work.—The Panel visited the factories of Messers Associated
Electrical Industries Manufacturing Co., Litd., Caleutta and Messers. India
Electric Works Ltd., Cslcutta. The Secretary visited several other factorjes
at Calcutta and Bombay.

) For collecting relevant information guestionnaires (Appendix III) were sent
to 168 important industrial Brms, 28 prinecipal Chambers of Commerse and
Trade Associations and 18 Provincial/Central Government Departments. Re-
presentatives of certain firms were also interviewed by the Panel.

I have to record with regret that, inspite of the greatest efforts, informa-
tion made available by certain industrial firms and Government Departments,
has been most unsatisfactory.  Altogether over two hundred parties were
approached for information but the response was extremely poor.

The Panel’s work was considerably handicapped by the All-India Posta}
Strike and the disturbed conditions prevailing in the country.

(v) Acknowledgements.—I am grateful to the members of the Panel and
the various organizations that co-operated in providing useful advice and infor-
mation which have been of considerable assistance in the preparation of the
Report. -

- Although every effort has been .made to ensure the accuracy of information
presented in this report it is to be noted that the Panel does not accept respon-
sibility for any errors or omissions. :

CHAIRMAN,



INTRODUCTION

1.The Government of India in a staterment of Industrial Policy issued on
Aprill, 1945, have categorically stated that Government have deqided to take
positve steps to encourage and promote the rapid industrialization of the
county to the fullest extent. The Government have laid down the funde-
mensl objects of industrislization to be three-folds:—

“(i) To increase the national wealth by the maximum exploitation of
the country’s resources. It is well known that there sre consi-
derable unsued resources of man ower and material, and clearly.
Government policy must be directed towards stimulating their
fullest and mos} effective utilisation.

(if) To meke the country better prepared for defence. The experience
of two Wars has demonstrated the dangers, both to India and to _
the rest of the Commonwealth inherent in India’s independence .

. on cverseas supplies for vital commedities required for defence.

(iii) To provide a high and stable level of employment. At present the
volume of industrial employment is comparatively speaking smalil
but if the country’s industrial resources are develgped to their
maximum possible exfent, - Industrial employment in ancillary
trades and profess’ons, will considerably affeet the volume of total
employment in the country. Government consider that their .
industrial poliecy should be directed towards maintaining employ-
ment ab the highest possible degree of stabil'ty and volume.””

2. In desling with an industry like the one before us we eannot forget the
fact that the products of the industry have a wide application in every field
of life. The indirect benefits to the country at a stage when rapid all-round
industriaslization is the target, cannot be ignored. oo

8. We have kept in view the necessity of developing the industries on
commercially sound lines. Where we have disgressed from that objectve we
had to bear in mind the needs of the industry as a whole. Nevertheless, we -
have in our recommendations not endeavoured an experiment of doubtful value.

-4, Benefits to the Country and Other Industries.—The development of local’
munufacture of electrical machinery and equipment at an economieal price is
bound to result in extensive benefit to the country.  TFor example, the increas-
ing use of Refrigeration Plant will assist the development of fisheries, storage
of agriculturist products partiedularly, milk, med'cines and such other products
as are highly sensitive to climatic conditions prevsiling in the country.  With
the proposed expansion of elestrical energy it should be possible for the
industry under investigation to provide numerous items 6f equipment to assist
the expansion of cottage industries, which are very necessary to increase the-
pyurchasing power of an agricultural country like India.

5. It is well-known that the medical and educational facilities provided in
the country in the shape of hospitals, nursing homes, schools, colleges, ete..
are very inadequate for the needs of the country. It will be the respons bility
of Indian industry to provide electrical equipment for institutions of this
nature, which, with the schemes that Government have for improvement of
such facilities, should give the electrical industry ample incentive for improved
and efficient production. .

8. The estimated consumption of radio sets and
be appro::]imatelydten times that %f gre-war level,
customs duty and middle-man’s high profit have prevented i
radio sets in this country. Yet the people have 1vn:witshout doﬁ]lft gggﬂigtyﬂ;)i
value of keener interest in world events and with the aid of cheap and efficient
looally manufactured radio sets, as recommended in this Report, it will be

equipment is expected to
Buch factors as heavy
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possible to institute a country-wide drive against illiteracy and ignorance pre-~
wailing in -the vast population of the country.

.. 7. The labour.costs in India are rapidly inecreasing and it is essential that
Pproportionate inerease in effic'ency also is achieved to ensure taht the industries
«do not suffer owing to high labour costs. In America as labour costs increased,
fhe industries adopted more and more extensively mass production methods
which have now become a specislised feature in that country, Eleetrical
andchinery and equipment play an important role in the development of mass

production method.

6. It will be seen from abuve that the industry under investigation is of
extreme importance m very field of life. The Panel believe that adequate
- measures have been specified in the Report for economie and efficient manu-
facture, and whilst it is necessary for the industry to play its part, it is equally
incurnbent on Government to provide the assistance and facilities necessitated
“by the industrial backwardness of the country.  For example, in any steps that
Government take for improvement of purchasing power, education, agricultural
conditions grJiealth of the country, the first effort should be for Government to
standardise the type of equipment to as narrow a range as conditions would
permit, so a8 to assist in bulk produetion. It will slso be necessary for Govern-
ment fo essistsin research and maintaining of up-to-date information in regard
to development in foreign countries,” which should be made available to the
industry readily. In short there should be close co-ordination and co-operation
- between Government and industry, until the latter levels up with the standards

achieved in foreign countries. :

9. Factors in Produetion.—: er—There has not been sufficently cheap
<lectfical power available in the country in the past for industrial ﬁurpose?s.
With the completion of Hvdro-electric schemes veferred to in a subsequent
chapter and the nationalisation of electrical power . 5o as to provide distribution
at low costs, one of the greatest handicaps to the industry in the past will be

rermoved.

1t is hoped that Government will give special consideration 1o aH industries
in their scheme for supply of cheap power, but the needs of the electreal in-
dustry should receive special attention because of its value to the development
of other industries. Tt is necessary to emphasise that apart from providiny power
at a low cost, Government should standardise machinery and equipment of al]
Power stations, so that the local industry gets the max‘inum benefit from the

proposed developments.

10. Skilled and Unskilled Labour.—Drifting of labour is a common tendency
ow'ng fo the increasing scarcity of propprly .tra'l‘]ed labour, To improve effic’ency
and maintain a high standard of quality, it will be necessary that migration of
labour is reduced to minimum possible and takes place if necessary under
arrangement between the Governments concerned. Onel of the. essentials will be
to provide good residential and heslth facilities at all industrial centres.  The
Panel recommend in a later Chapter the steps that they consider Government
should take for improvement of training and education of the higher technical
staff. In regard to skilled and unskilled labour. however, the industry will
be greatly responsible for providing adequate facilities for fraining, but unless
measures to prevent drifting of labour are taken, any facilities that the Industry

may provide will be of little benefit.

11. Transport.—The Railway Department generally determine freight rateg
on the bagis of the value of goods to be transported in comparison with thejr
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Bbulk or weight and liability to breakage A schedule is given below for facility
«of comparison.

Commodity. Rate charged per
maund per mile
Pies

Battery containers, cells, bulbs, fans & comgoncatr, nieters, (-89
elactroles, healing and cooling appliances.

_W'iring material such as celing roses, connectors, lamp 077
holders, switches, etc., bus-bars, electric bells, fuse
_ unpits, insulators, rubber insulated ecabiles.

Accessories for overhead transmission lines, slbernators, 0-58
.armoured cables, circuit breakers, conden:ert, moior,
hard drawn copper conductorg, generator:, motor
controllers, transformere, 1 witchgear, welding macki-

nery.
Wooden battens 0-42
LCastings, pulleys, railings, expanded.metal, agricultural 0-46
implements.

Beams?, bars, hoops, rails. nlates. sheets 0-42
Billets, blooms, ' pig iron 038
Maochin >ry other than electrical Q-6
Amuécment machinery 0-89

It has not been possible for the Panel to collect comparative freight rates
prevailing n foreign countries. The Panel is not in a position to express an
wopin‘on 2s to whether, from the All India aspect, the transport system could
bear the loss of revenue resulting from reduction of freight rates on the items
wf electrical machinery and equipment. However, it is recommended that
(Government should undertake necessary invest'gations for purposes of adjust-
aent of freight rates giving due consideration to the importance of economic
distribution of electricul equipment snd machinery for the esseniial purposes
‘referred to Lefore.

The transport system of the country has in the past been found to be very
‘inadequate for the needs of the country and there is no doubt that the develop-
ment of various industries will outpaece the improved facilities that Govern-
ment ab present contemplate. Particularly as regards electrical equipment and
machinery, it is necessary to emphasise that manv items are of a very delicate
nature and -for the transport services to be of maximum benefit, it wll be
incumbent. to provide better handling facilities than at present exist at most
of the Railway stations. )

. 12. Baw Materials. It wtil be seen trom the Chapter on ‘‘Availabllity of
Raw Materials’ that the industry is happily situated in repard to many items.
At the same time, owing to lack of processing facilities the availability of
certa'n important items iz of little Lenefil. In this place, it will suffice to
amphasise that the development of necessary processing facilities is essent’al.
Owing to the vastness of the country the transport system will again play an
important part in economic distributon of raw materials.  Long overland
+ransport i8 bound to canse severe freight disadvantage to the indvstrial centres
Jistantly located from sources of raw material. which can only be overcoma by
sntroduction of telescop’e rates for long haulages. :

CHAPTER I
Statistical Data

18. To ascertain the manufficturing targets 1o be aimed at by the electrical
anachnery and equipment industry it was essential to obtain o clear p'cture_of
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the requirements of the country. It is to be noted that there is hardly any
statistical information available in India from which the various demands eeculd
be worked cut. The import figures as given in the Publications for Sea-Borne
Trade are the only available information. These figures are in rupee values
with no mention of quantities and categories of respective equipment. It was
" impossible, therefore, to tell for s given category, such as elesctrical motors,

as to what proportion of the total imports was represented by direct and alter-
nat'ng current motors of different types and sizes. The Government statistics
with respect to products manufactured in India. with which the Panel was
concerned, are fragmentary and incomplete, otherwise a picture could be
obtained of the normal market for a given category by adding to imports the
production in India. The importance cannot be over-emphasised of maintaining
accurate statistics of imports as well as production in India. suitably classified,
with details as to smounts in rupees, quantit'es, types and sizes. _ Govern-
ment would he wellxadvised to give foremost consideration to this all-importank
aspect of statistics if future planning is to meet w:th success. These statist'cs
would help the industrialists of the country in dgveloping the existing industry
and entering into fresh enterprises.

14. With the exception of a few items there has been very l'ttle manufac-
ture of electrical machinery and equipment in the country. As such imporb
figures wherever available. have been taken as a fair indicat'on of the countrv’s
demands. The six years of war have had & very d'sturbing effect on the
imports and its consequences cannot be stated to have vpassed with the end
of war. During the war period the law of supply and demand could not be
taken to be freely operative for the determination of these demands, and
henee recourse has had to be taken to the pre-war perod figures, when market
conditions were more stable. This going back by six years introduces possi-
bility of errors and it has been kept in mind when estimating the demands
referred to above. ‘

15. The onlv rational method of ascerta'ning the requ'rements of the
country is by classifying them under four headiqgs:—(i) Pre-war demand. (i)
Pent-up war period demand, (iil) Post-war quinguenium demand, and (w}_
Sustaned demand. This fourth demand is & major factor which. together with
the volume of export, will determine the extent of the development of manu-
facture of electrical machinerv and equinment in the country.

16. Pre-war demand.—The import data available is only in Tespect of o
fow major industries. Mere value of equipment and machinery is a h‘ghily
variable factor and if such values are to be worked out to a compamble bhas’'s,

it is necessarvy to know the yearly cost index ﬁgpres for that particular type of
" machinerv and equipment.  Such direct cost index fizures are nob available
which is n serions handienp to our investipation.  However. these hnvePhee!n
adjusted on the basis of vearly cort index figures workad out by'"the anel,
The index valua for the venrs 10{!5-36 wns Im.ken as{; 100 pnd t]u,a 1-,-,1110.11; cosls
tor the ather venrs have heen adiusted en this bas's. Appendix IV gives the
import values for electrien! machinery and equipment ns rr-r'mrtr.-.d in the Sf?ﬂ
Tiotne Trade Publicationa for 1035-45 and corresponding  adjusted values im
Appendix V. ‘

17. Pent-up War Period Demand.—The corrected import values averaged
out for the vears 1035-30 and 1039-45 were ndjusted as follows to arrive at
the pent-up demand. Tn this ealeulat'on the pre-war average normal demand
was taken to be also the average normal demand during the war period. The
average imports for civilian tequirements during the vears 1939-45 were rzleduct-
ed from the pre-war average normal demand. The ﬁ'gnres thuﬂ‘ nhtnined were
further adjusted for reduction cauvsed by of'ﬂux__of time, gradual change over
grom D. C. to A.C. supply and the Defence Service surpluses. The war period
pent-up demand finally arrived in the manner stated is- of great importance
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for planning the development of electrical machinery and equipment industry
during the next five yéurs and is to be added to the normal demand including
that for replacements, improvements, new projects, ete. :

18. Post-war Quinquennium Demand.—As detailed  in- a subsequent
chapter, Posts and Telegraphs Department, Railway Department, Office of
the Electrical Commissioner- and Office of the Textiles Commissioner, have
plans for development of services or industries during the mext five year®period.
These plans cannot be taken as final owing to certain limitations. They will
need modifications depending upon such factors as availability of finance and
. technique and pace of development possible. Estimates sre given in most

cases for electrical machinery and equipment that would be reaquired for the
proposed development in the next tive vears. The co-related and co-ordinated

estimates for these new projects form a large part of demand under this.
heading.

19. Sustained Demand.—The normal annual demand of the countrv after
the post-war five vear period, which is inflated by several d'sturbing factors,
is taken ns the ‘Sustained Demand.' TImportation of cav'tal gcods and
machinery from abroad id¢ at present difficult and it is likely that foreign manu-
facturers will continue to be engaged on home orders for the next few years, so
that India’s requirements will not be fully met. The same difficulty will be
experienced in regard to technical aid. These factors, combined with the
fillip given by Government to the various development plans and the industry
ag & whole, will determine to a considerable extent the reeds of the country
five years hence. We have atternpted in this Report to arrive at ‘Sustained
Demsand’ by a rational visualisation of the factors involved.

CHAPTER II
Conditions of Trade and Industry

20. Pre-war.—Unlike many Indian industries. the electrical industry came-
into existence in India a few years ofter the termination of the first World
War. The necessity of building up this industry was felt much earlier, bubt
lack of technical knowledge and enterprise, combined with restrictions om
the import of capital goods and machinery during the first World War, pre:
cluded the industrialiste of the country from entering into the field of this
industry. Though later the growing sense of the rapidly increasmg importance
of the industry prevailed and steps were taken for its establishment, the
industry’s outlook was considerablv narrowed by the dumping of cheap electri-
erd goods from foreign countries like Japan and Germangy.

21. Fan manufacturing industry with the establishment of a [actory_ in
Caleuttn in 1021 becama tha pioneer eleetrienl industry of the country.  Since
thien half a dozen fan manufacturing fnetories hnve come intn existence.  Tn
1021 n factory for the manufncture of eable and wires was installed in Tata-
nagar, The fist luimp manufactaeing factory wug estublished in Caleutta in
1082 and since then eight more factories have heen ret up.,  TFloetrie motor,
transformer, insulator and battery manufacturing plants appeared long nfter,
'he output of the industries was extremely small. with the result that the-
eountry’s major requirements had to be imported.’ Hence, before the 1T World
War, the activities in regard t6 electrical machinery and equipment were
confined mainlg to trnde  The fack thnk minny foreign concerns established
subsidiaries in India would indicate that theve is field for considernble business,
and with the schiemes referred to at a later stage the volume should increase-
manifold. The foreign manufacturers have to their credit experience of long
venrs in manufacture and special facilities in obtaining raw materinls at lower
costs through their connections in foreign countries. We are also aware thab
the control of prices of many raw materinis rests in the hands of giant manu-
facturers who have hitherto followed n policy detrimental to the interest of
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wndeveloped counfries. Many of these foreign concerns - have ‘schemes fo
smanufacture certain products in India and as the loeal industry develops, it
will be necessary to comsider to what extent the activities of foreign combines
would need to be co-related and co-ordinated in order to prevent any adverse
effect on the wholly national manufacturing firms. o

22, War Period.—The development of fan, lamp, batteries and insulator
industri®s made considerable advance during the last six years. Even prior *o
the fall of France when the tempo of war production was low, considerable
activity had taken place in the manufacture of these products in the country.
‘With the fall of France and the urgent necessity of meeting the increasing
.demands of the Armies in the Middle East, supplies had to be obtained from
:all branches of the industry whether large or small seale. With the eutry of
-Japan into the War, steps had to be taken to import machinery and equipm:ant,
for expanding the manufacture of the above specified four industries and
-sueh industries ss electric motor, transformer and cable and wire. © The pro-
duction of fans, lamps, batteries and L.T. insulators reached a reasonably good
«tandard of volume and quslity in the country. A more determined assistance
in making available raw materials, technique and capital goods to the indus-
trialists would have undoubtedly advanced the industry further during the
-war :

'23. Post-war.—The difficulties experienced by the industry during the war
‘have still to be surmounted. Capital goods, raw materials and technique are
‘not forthcoming sufficiently to enable rapid growth of the industry. With
the fillip given to the few industries specified above, establishment of new
industries such as radio. electrical instruments, refrigerator and air-eondition-
ing have had the consideration of large concerns during the post-war period,
“With an assured and continuous supply of necessary raw materials and with
‘the assistance of Government on the lines recommended in this Report, the
Post-war output of fan, lamp, batteries and L.T. insulator industries should
meet the requirements of the country and leave a surplus for export to the
<countries on the fringe- of the Indian Ocean and -the China Seas, replacing
‘German and Japanese products, which are not likely to appear in the markets
‘for some years to come, However, foremost attention should be paid to the
development and establishment of heavy electrical industries, as the expansion
of industries utilising electrical power will depend largely on supply-of their
‘requirements by the indigenous heavy electrical industries. 1In this category
the items that will need special attention are motors, generators, transformers,
wlectric cables of wire, switchgear .and refrigeration and air-conditicning
equipment.

24, Certain items under the category of light eleetrical industries are 4lso
wof importance. Radio sets and equipment, for example, have tremendoug
educational value. Production of a cheap and efficient unit locally should be
-given special attention,

25. Certain feeder industries, such as electrical steel, insulating materials
-snd drawn and covered conduetors, which are dealt with in greater detail later
-on, are also of extreme importance for purposes of developing the industry.

26. The industrialists have ample capital at their disposal and ihere is
everv reason to believe that with necessary assistance from Government for
‘importing capital goods, raw materials and technique, the electrical industry
as a whole would be well-established during the next five years.

CHAPTER III

Post-War Developments

27. The post-war development of electrical machinery and equipwont
-manufacturing industry is closely linked up with the development schemes at
ssuch Government Departments and industries as are likely to utilise electrical
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; i i antiti - ' plans is ssgentinl us- ihé
oducts in considerable. quantities. A survey-of these p ie ' }
gﬁgg: of their electrical requirements would greatly determine -the prospects

for the future electrical industry.

- tricity Generation.—The ® availability -of electric supply hus a
couﬁ?&egll?ﬁa rllne:ging on the development of electrical_r indtlsﬁrie_s,‘ The . various-
Provincial Governments were addressed with ‘a. view .to eln_:lt . mf_otmat:on.
regar-ding the post-war development - of electric supply . in their Provinces but-
their. response * was ‘very poor. - -Af the suggestion of'Mr. H. M. Mathews
Eleettical Commissioner - with the Government of Ipdla, a q'yestlo_nnaue was
prepared, which with “the reply received from his Office is re-produced in
Appendix VI . Thougli the information furnished by that Officz has.its limita
tions,” it ‘affords 8 valuable basis for visualising the country's requirements of
electrical equipment it the light of the position set forth below:

(i) Thé Electrical Commissioner has rurnisnea .-an analysis of - electrie:

. energy generated in India during 1939. From this, analysis which:
is given in: Appendix VII, it will be obsefved ~that" with _ the
exception’ of "Mysore;- -Delhi and Bombay,  where the “en:gy
generated  per capita was between 35 to- 41 K. W, H, in.all the

other .. Provinces-and States it was less than 10 K. 'W. H. per
capita.

(ii) Appendix V1il gives & comparison of the total installed capacity in:
1039 and 1946-and estimates for 1958, 1958 and 1963. "It will
be noted: that the anticipated expansion in generating capacity is
quite large. . In fact, the installed generating capacity in Thdig
in. 1958 and 1963 is expected to be . roughly two-and-a-half time§
and three-and-a-half times respectively of that in 1959,

(iii) The cost of the additional. generating plant- lkely to be installzd by
the end of 1958 on the basis of prices ruling in 1945.46 is axpected
to be .Rs. 47 crores. Two-thirds of this cost would go towards.

the purchase of thermal electric plant and the balance towards the-
purchase of hydro-elsctrie plant,

(iv) In Indis; there-are .at present 408 public electric supply undertak-
ings with their own generating stations; of these, 100 generate:
direct eurrent supply, 298 generate standard alternating ‘cufrent
50 cycles supply and the other four. undertakings generate non-
standard alternating: current 25, 40 and 60 cycles supply.’ Ower
and above these, 136 undertakings receive bulk supply, 7 6f which
have the central distribution operating on D.C. supply and exteri-
sions on A.C. supply.and the‘remaining 129 undertakings operate-
on A.C. supply, - The Electrical’ Commissioner’s Office is adopting.
the policy. of advising wndertakings to limit additions or extensiore
of non-standard _generating plant to the minimum and of e--
couraging the utilities concerned to change over to the standard
alternating current 50 cycles supply.. -They anticipate that the-
connected load capacity.in 1958 will be 8,920,000 Kilo-wstts - and'
of this ‘quantity -not more than 782 per cent. will be ‘on d'l“réc,"t-
current supply, not- more “then "'1'4 per -cent. ‘on’ non-standard
alternating current supply and the balance . on’ standard 50 cviles.
alternating current supply.... . - R R e R

(W In Appendiz’'IX the Electrical Cormissioner . hag given t'-he--t‘pﬂml'
and anticipated ‘connected loads “in the domestic::.and - industrial
categories. - The figures proyided inthe Appendix. indicste.that
the'utxhtyo’f electrical energy-m expectgd to‘growu[ the sanile:
praportion- for' all ‘thé categories ‘dufing the years 1939-1968.

1
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29, The Government of India have inaugurated the ‘‘Central Teclniies.
Power Board’’ comprising specialist engineers to advise on and plan new
schemes of hydro-electric as well as thermal generating stations. and zlectrie
‘high tension transmission and interconnection of electric power nystems. Iudia
‘has immense hydro-electric power resources. Out of a potentiel of about 27
million Horse Power, the power actuslly developed is enly ahgut 8 per cent.
The Central Technical Power Board is engaged on the plapaing of multi-
purpose development of the Damodar river and on the studies of transmission
.grid developments in Bihar, U.P, and Pun[ja.b. The Central Watarways Irriga-
tion and Navigation Commission are understood to be planning the develop-
‘nent of power resources on the Kosi and Mahanadi rivers. Various Provineial
‘Governments and YIndian States have in hand plans for developwent of power
from rivers such as Koyna, Godavari, Sutlaj, Rihand and Poringal-kuthu in
«Cochin. The power stations on these rivers would be intercomnected w'th the
existing hydro-electric and thermsal stations. This would enable both hvdro
and thermal power to be utilised to the fullest advantage of each region.

80. Large electric power systems are not economieal. o develop unless an
-appreciable amount of remunerative load ean be connected to the system from
commencement of supply. On the other hand, rural electrification is essential
for improving the economic standard of the agriculturist. Under existing
-conditons it would take a period of 3 to 5 years before rural loads ~an be
developed sufficiently to make the rural electrification scheme economizal.
The Governments of Bombay and Central Provinces are, therefore, actively
planning “Nursery Power Schemes’’, which comprise of a small power station
-with a capacity of 200/300 K.W, with a number of 11 K.V, distribution lines
energising the surrounding villages and small towns. The “‘Nursery Power
‘Schemes’” will in eourse of time be connected to a high tension transmission
grid, if within a ressonable distan%e, or to & large power station constructed
for feeding a number of areas developed by means of the Nursery Schemes.

31. The rate of growth of the generating -capacity may be taken us an
-approximate measure of the likely growth in demand for electric power
consuming devices. The availability of electrical energy 2t ‘economie rates
would further augment the growth of this demand.

82. Indian Posts aed Telegraphs Department.—The _Indian Posts and
Telegraphg Department, have proposed expansion of the various branches
wupder their purview. Schemes under their consideration are outlined blow.
83. Telecommunications Development BScheme.—During the war a large
expansion of the tele-communications system in India was carried out to mnieet
the operational and administrative needs. This scheme involved the construe-
tion of pew main telegraph and trunk telephone lines between important centreg
in Indja, the installation of & Jong-distance telephong and telegraph equipiment,
4he ponstruction of subsidiary lines and installation of apparatus for’ seecndary
-war centreg involving a cost of Ras. 16'5 crores. This wag subsequently
reduced to Rs. 15 crores. It is estimated that the P. & T. Department, wil
4ake over Telecornmunication Develepment Bcheme lines and sgquipment from
the War Department and carry out some new line gonstructions and equipment
installations costing in &ll about Rs. 12 crores to form fhe muain long-distance
telephone and telegraph metwork for post-war development. JIn addition to
the P. & T. main network circuite included in the Telecommuuications Deve-
lopment Scheme, it is proposed o provide in the post-war period & more om-
prehensive network of 18-channel voice-frequency "telegraph systems hetween
the main communication centres in Indis, with 6-ehannel yoice frequency
telegraph systems joining the secondary ocentres to the main sentres, so as to
relieve eongestion and reduce delays  The cosh of this veice-frequency telegraph
network will be approximately Rs, 23 Jakhs. The telegraph metwork of the
P. & T. Department, cantains 64 Departmental Tolsgraph Offices and 4,062
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Combined Post sand Telegraph Offices with 107,000 miles of post routes carry-
ing 616,400 miles of wire. In addition, the public has telegraph facilities
avsilable from 5,310 Railway Licensed Telegraph Offices. It is now proposad
that there should be a telegraph office at all places with a population of 5,000
and over, There sare sbout 8,800 such places in India, of which 2,300 me
already provided with telegraph offices leaving 1,500 to be dealt with.

84, Expansion of Teleprinter Working.—It is proposed to make wide use
of telepriniers in departmental telegraph offices as a step towards quickening
and improving the existing service, in both the main and the secondary net-
works. The estimated cost involved would be approximately Rs, 45 lakhs.

85. Pre-war Telephone Networll and Future Programme.—TFhe Department
operates some 400 exchanges with about 120,000 telephones. For a country of
the size and population of India the telephone service is still very undeveloped

and the number of telephones per head of population is very sma]l. The
following figures illustrate the position in other countries.

Number of telephone per

- 100 population
British India

0.02 (on 31-3-39)
China . 0.04 (on 1-1.39)
Bouth Africa 2.03 (on 31-3-39})
Qreat Britain & Northern Ireland 6.77 (on 1-1-39)
Australia 9.14 (on 30-6-39)
Canada 12.13 (on }-1-39)
U. 8. A.

_ 15.87 (on 1-1-39)
The post-war programme of the Department will cover s considerable

inerease in the main and secondary trunk networks, telephone exchange
aystems and telephone exchanges.

In the post-war plan it is proposed to provide a telephone exchange in all
towns with a population of more than 30,000. There are about 450 such
towns in India and 300 of these are already provided with telephone facilitivs.
Thus 150 new telephone exchanges with an initial capacity for 100 subscribers
extensible to 500 are likely to be installed. Besides these new exchanges, the
P. & T. Department, have provided for the replacement of the existing manual
exchangeés by automatiic in medium sized towns and the expansion of the
existing automatic exchanges in larger towns, Provision is already included
for replasement of the Calcutts manual telephone system by automatic system
and for expanding the automatic systems in Madras, Bombay, Ahmedabad
and Karachi. The approximate cost of automatic plant which will be required
during the next 10 years is Rs. 4 crores.

86. Air-conditioning.—The delicate equipment used in telephone exchanges
and in carrier sygtem installations has, for efficient working, to ba kept scrupu-
lously clean and preferably at an even temperature and humidity. It has.
therefore, been proposed to have air-conditioning plents in medium cod large
size exchanges and repeater stations at & cost of Rs. 28 lakhs.

37. Wireless Service.—The post-war plan of the P. & T. Department
provides for the development of wireless services for telecomrmunications
purposes . At this stage it has not been possible to estimate the exact nwveds
but o provision of Rs. 7 lakhs has been proposed to meet the iiitial
requirements.

38. Line $tores.—The policy of the Depdrtment is to continue to manu-
facture its requirements of line stores as in pre-war days. The capacity for
line stores manufacture developed in the P. & T. Workshops during the war
amounted $6 an increase of about 50 per cent. over the pre-war capacity and
'by"v}dl‘kins overtime and night shifts the outturn of linea stores was increased
‘4o nearly double thay of the pre-war pericd. The increased capacity for manu
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29.- The Government of India have inaugurated the ‘‘Cenfral Techuics.
YPower Board’' comprising specialist engineers to advise on and plau pew
schemes of hydro-electric as well as thermal generating stations. and slectric
high tension transmission and interconnection of electric power nysterns. Iudia
‘has immense hydro-electric power resources. Out of a potential of about 27
million Horse Power, the power actually developad is enly ebout 8 ver cent.
The Central Technical Power Board 1is engaged on the plapning of multi-
purpose development of the Damodar river and on the studies of transmission
-grid developments in Bihar, U.P, and Pun[jab. The Centra]l] Watarways Tiviga-
tion and Navigation Commission are understood to be planning the develop-
‘ment of power resources on the Kosi and Mahanadi rivers. Various Provincial
Governments and Indian States have in hand plans for developinent of power
from rivers such as Koyna, Godavari, Sutlaj, Rihand and Poringal-kuthu in
«Cochin. The power stations on these rivers would be interconnected w'th the
«existing bydro-electric and thermal stations. This would enable both hvdro
.and thermal power to be utilised to the fullest gdvantage of each region.

80. Large electric power systerns are not economical to develop unless an
-appreciable amount of remunerative load can be conneeted fo the system from
commencement of supply. On the other hand, rural electrification is essential
for improving the economic stendard of the agriculturist. Under existing
.conditons it would take a period of 3 to 5 years before rural loads ~an be
-developed sufficiently to make the rural electrification scheme economical.
‘The Governments of Bombay and Central Provinees are, therefore, actively
planning “Nursery Power Schemes’’, which comprise of a small power station
-with & eapacity of 200/300 K.W. with & number of 11 X.V. distribution lines
energising the surrounding villages and small towns. The *‘Nursery Power
Bchemes” will in course of time be conneeted to a high tension transmission
grid, if within a reasonable distante, or to a large power station econstructed
for feeding a number of nreas developed by means of the Nursery Schemea.

31, The rate of growth of the generzit.ing capacity may be taken us on
-gpproximate measure of the likely growth in demand for electric power
«consuming devices. The availability of electrical energy at ‘eponom’ec rates
would further augment the growth of this dernand.

32. Indian Posts snd Telegraphs Department —The Indian Posts and
Telegraphs Department, have proposed expansion of the various branches
under their purview. Schemes under their consideration are outlined blow.

83. Telecommunications Development Scheme.—During the war a lorge
expansion of the tele-communications system in India was carried out to meet
the operational and administrative needs. This scheme involved the vonstrue-
tion of pew main telegraph and trunk telephone lines between important centres
in Indja, the instellation of & long-distance telephone and telegraph equipment
the construction of subsidiary lines and installution of apparatus for’ secmdarfr
‘war centres involving a cost of Rs, 16'5 crores. This was subsequently
reduced to Rs. 15 orores. It is estimated that the P. & T. Department, wiil
4ake over Telecommunication Development Scheme lineg and eg’uipmeut from
the War Department and carry out some new line constructions and equipment
instellations costing in all about Rs. 12 crores to form the main long-distanca
telephone and telegraph network for post-war development. JIn addition te
the P. & T. main network circuits included in the Telecommupjcations Deve-
lopment Bcheme, it is proposed to provide in the post-war period a more 2om-
prehensive network of 18-channel voice-frequency telegraph systems hetween
the main communication centres in Indis, with 6-ehannel yeice frequency
telegraph systems joining the secondary oentres to the maim gentres, so as to
relieve eongestion and reduce delays.  Thse cost of this vaice-frequency telegraph
network will be approximately Ry 23 Jakhs. The 4elegraph metwork of the

P. & T. Department, cantaing 64 Departmental Telegraph Offices and 4,082



5

Combined Post and Telegraph Offices with 107,000 miles of post routes earry-
ing 616,400 miles of wire. In addition, the public has telegraph facilities
available from 5,810 Railway Licensed Telegraph Offices. It is now proposzd
that there should be a telegraph office at all places with a population of 5,060
and over, There are about 83,800 such places in Indis, of which 2,300 are
already provided with telegraph offices leaving 1,500 to be dealt with.

34, Expansion of Teleprinter Working..—It js proposed to make wide use
of teleprinters in departmental telegraph offices as a step towards guickening
and improving the existing service, in both the main and the secondary net-
works. The estimeted cost involved would be approximately Rs, 45 lakhs.

© '85. Pre-war Telephone Networl and Future Programme.—TFhe Department
operates some 400 exchanges with about 120,000 telephones. For a cotntry of
the size and population of India the telephone service is still very undeveloped

and the number of telephones per head of population is very small. The
following figures illustrate the position in other countries, :

Number of telephone per

: 100 population
RBritish India

0.02 {on 31.3-39)
China, 0.04 (on 1.1-39)
South Africa 2.03 {on 31-3-39)
Great Britain & Northern Ireland 6.77 (on 1.1-39)
Australia 9.14 (on 30-6-39)
Canada 12.13 {on 1.1-39)
U.8.A.

15.37 (on 1-1-39)
The post-war programme of the Department will cover a considerable

increase in the main and secondary trunk networks, telephone exchange
systems and telephone exchanges,

In the post-war plan it is proposed to provide a telephone exchange in all
towns with a population of more than 30,000. There are about 450 such
towns in India and 300 of these are already provided with telephone facilitivs.
Thus 150 new felephone exchanges with an initial capacity for 100 subscribers
extensible to 500 are likely to be installed. DBesides these new exchanges, the
P. & T. Depoartment, have provided for the replacement of the existing manual
exchangés by automatie in medium sized towns and the expansion of the
existing automatic exchanges in larger towns. Provision is already included
for replacement of the Caleutta manual telephone system by automatic system
and for expanding the automatic systems In Madras, Bombay, Ahmedabad
and Karachi. The approximate cost of automatic plant which will be required
during the next 10 years is Rs, 4 crores,

86. Alr-conditioning.—The delicate equipment used in telephone exchanges
and in carrier sygtem installations has, fot efficient working, to be kept scrupu-
lously elean and preferably at an even temperature and humidity. Tt has,
therefore, been proposed to have sir-conditioning plants in medium rnd large
sizé exchanges and repeater stations st 8 cost of Rs. 28 lakhs.

37. Wireless Service.——The post-war plan of the P. & T. Department
provides for the development of wireless services for telecommunications
purposes . At this stage it has not been possible to estimate the exaet nesds
but & provision of Rs. 7 lakhs has been proposed to meet the initial
requirements,

38. Line Stores.—The policy of the Depdrtment is to continue to manu-
facture its requirements of line stores as in pre-war days. The capacity for
line stores manufacture developed in the P. & T. Workshops during the war
ameounted to an increase of about 50 per cent. over the pre-war capacity and
by ‘working overtimie and night shifts the outturn of lines stores was increased
#d neéarly double that of the pre-war period. The incteased capacity for manu
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facture will probably be required in. full to meet the needs
development

39.. Equipment.—With regard to telephone exchange and telegraph office
equipment, there are certain itews which the Department is not in & positiow
to manufacture. It would, for instance, not be an egongmical proposition for
the Department to make any attempt to manufaeture its comparatively smalk
requirements of automatic telephone exchange or carrier equipment Which
requre not ouly a very high standard of eng neering and- expensive machinery

" but alsd continual and costly research. 'The same applies to the more com-
plicated types of high speed telegraph apparatus. It will, therefore, be the
policy of the Department as regards indoor sequipment to restrict manufacture:
in its @wn workshops to its requirements of manval exchange equ.pment
subscribers -telephone sets, and the simpler types of telegraph apparatus as in:
the pre-war period.

40. Ralway Department.—The Railway Department bave:formulated plans.
for cousilerable developmout costing severnl erores of rupees during the next
fifteen years. Ag variaus members of the Panel represented to the Chairman
that desp'te repeated efiorts, -they had failed to elicit any, information i
respects of the requirements .of the Railways, the Chairman addressed the
Chief Commissioner for Railwavs requesting him to intimate the annual
respect of the reqlirements of the , Railwavs, the Cha‘rman addressed the
ment. The Panel, however, records with regret that upto the time of writing
the Reporb, the information had not been received. It is unfortunate that
one of the principnl Departments of the Government' vitally concerned w'th
whe inudsiry of the country should have deemed fit to keep silent on this all
important question affecting the indinenons electrical industries. In the

¢ircumstances the Panel had no alternst've but to rely-an informntoin obtained

froms otber sources. -
41, We reprodiuce below a statement relating to the Railway electrification

projects under examination of the Railway Board:—

of post-war

Railway Section propored for Mileage of
electrification ‘Bection
. J Miles
Bombay, Barods & Central India{ Bombay Ahmedakad 270

Railway. R )
Great Indian Peninsula Railway | Igatpur-Bhutaval 191

Poona-Dhond 48
Dhond-Manmad 146

East Indian Railway Howrseh-Gaya-Mogkal¢1ai 7
Howrah-Bandel-Burdwan } e

8outh Indian Raﬁlwa‘y Tambaram-Villupuram sg
Chingleput-Arkonsem 30

Bengal Assam Railway.. | Caleutta-Renaghat 46
Calcutta-Bongacn 48
Boutherp-8eclion | 37

Total e

The E, I Railway scheme for electtification from Howrah to Moghalseiai i8
likely to be given first priority. The E. I Ruilway Kave dlresdy. instituted o
general project survey and have been instructed to prepare detailed project in
consultntion with their consulting engineers, '
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49, It is understood that the Railway Board are not sure of adequate return
on capital outlay on thermsal power stations for electrification purposes. There
already is & widespread public protest over the question of wasting useful coal
assets by the Rasilways, and quite apart from this, the fact remains that the
electrical industry, particularly the heavy electrical together with manufacture
of prime movers in the country have to be developed. Loeal availability of
technical advice, for which the Railway Board at present depend on foreign
experts, is emphasised in this Report. These factors should in course of tims
considerably reduce the Railway Board present estimates for initial costs and
maintenance. The Panel are firmly of the opinion that rapid. electrification
of the Railways will provide a considerable impetus to the loeal industrics and
the approach to the subject should therefore not be purely from the point
" of view of the Railway revenues. ‘

43. The Panel note with satisfaction the announcements made by the
Government in regard to the post-war Railway expansion schemes. The pro-
posals to instal railway carriage fans in all thind class ecompartments will
enhance congiderably the demand for 24 voit D.C. fans. Inereasing popularily
of air-conditioned compartments will necessitate the buildinge of move air-
conditioned coaches, which again works on 24 volt D.C. eircuit. The proposed
expansion of railway fucilities over the next 10 years added to the previously
stated requirements will make the volume of requirements of such electrical
equipment as fans, train-lighting lamps, batteries, generators, switchgeanr,
wires and electrie fittings for the Railways very large. The Railways should
be in a better position than other Departments to standardise the require-

ments and publish a classified list for the benefit of the elecfrical industry as
we have stated elsewhere, ”

44. Expansion of Cotton Textile Industry.—In February 1945, the Govern-
ment of India appointed & Committee to prepare a plan for the development
of the Indian cotton textile industry. The Government have sinece then
accepted with some minor modifications the detailed suggestions of the Com-
mittee for the allocation of new spindles for the various zones. Appendix X
shows the deteiled allocation then decided upon.

45. The Honourable Member for Tndustries and Supplies hag since stated
in the Legislative Assembly that one hundred and twenty-five new cotton
textile mills were proposed to.be erected in India.

“The proposed mills had ,been distributed as follows: Bomhavy 24
(352,000 spindles); Madras 16 (825,000 spindles); Benghl 12
(264,000 spindles); U. P. 15 (437,000 spindles); Punjab 9 (213,088
spindles); Bihar 6 (151,000 spindles); C. P. and Berar 4 (119.000
spindles); Orissa 8 (75,000 spindles); Sind 4 (100,000 spindles);
State:r??: (708,800 spindles). The number of the existing mills
was T :

46, The Indian Coalfields’ Committee have in their recommendations stated
that the cotton textile mills, particularly thoke in and sabout Ahniedabad
should be converted fo furnace oil instead of coal with o view to economise f.h;a
coal resources of the country, Tt is further stated that sueh conversion will
be Rs. 4-8-0 per ton of fuél costlier to the industry, owing to which the
industry is reluetant to sdopt this suggestion. Cheap hydro-electric power
is the simplest solution and Government should pay "special attention to
makilx;{; it available to large industries such as the textile industry as early as
possibie. '

47. 1t is ngﬁ possible to state with certainty that all the 125 new . cotton
textila mil_ls will be equipped electrically but assuming that it will be the case
their requirements may be estimafed from the following particulars.
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48. Power required for driving the various machinery installed | in the
above two types of mills on individual and group drive basis and number of
motors required therefor are indieated in Appendix XT.

49. From the various sections given in the Appendix, it will- be observed
that if individual drive on all machines is contemplated a total of 156,461
motors of different capacities will be required. On the other hand if group
drive, as at present existing in several mills, is adopted a.- total of 27,451
motors will be required. To these, 10 per cent. will have to be added to meet
the demands of mwotors for Auxiliaries, Humidifieation and Air-conditioning
plants. In this connection it may be noted that the modern trend of mill
engineers is to change over from obsoclete group drive to individusl drive for
better efficiency in Spinning Intermediate and Roving Departments ang in
Blow Room.,

50. Electrical energy requirements would be of the order of approximately
600,000 K.V.A. High tension and low %ension switchgear would be required
in proportion to the number of motors snd transformers instelled. Approxi-
mately 8} million yards with individual drive or 600,000 yards with group
drive of rubber insulated cables would be required for these mills.

51. The abovs figures are a rough estimate and will require modifications in
the light of such factors as the type and class of machinery used and the type
of electrical energy available. The electrical industry would in any ecase need
to watch the progress of construction of the textile mills in different areag to
obtain correct estimates of the requirements from time to time.

52. Automatic Industry.—Automobile manufacturers in foreign eountries
generally buy a large proportion of the componente of vehicles from specialised
manufacturers either in the finished or in the semi-finished state. In regard
to electrical components such as dynamos, starters, distributor asremblies,
wiring, lamps ete., either the complete set or at least the important components
ure purchased from specialists such ns Lucas, Delco-Remy, Bosch ete. Even
the complete wiring is fabricated into a ‘harness’ for each type or model in
accordance with the automobile manufacturers’ design, so that it is mounted
on the chassis in the sfate received from the electrical
manufacturers.

53. It is difficult to state at this stage as to what the attitude and polier
of the two pioneer sautomobile manufacturing concerns in India will be in
regard to purchase of the electrical components for the vehicles that they will
manufacture. The earlier stages of their operations will be confined 1o
assembly of vehicles for which the components will be purchased from foreign
manufacturers in the finished state. as the designe of vehicles have alzo bean
purchased under the arrongements agreed to with the foreign marufacturers,
However, both the pioneer concerns have plang to develop local manufacture to
maximum possible extent as and when facilities for local mannfacture of
components develop. It is & matter of common knowledge that automohile
components are highly specialised items of manufacture. For instance the
self-regu]nting dvnamo developed during the last few years adds greatly to tha
convenience of the car owner, as the rate of charge of dymamo is automatically
ircrensed when the battery charge drops low. Again, the components of the
diztributor assembly are small in size and operate at high revolutions The

voltnoe in the circuit heing also high, the entire design and manufucture is of
specinlised nature. '

.5t The_'fe being no manufacture of sutomobile at present nor prospects of
its developing in the near future, it should be possible for the electrical
indus*rv, by contact with the automobile manufacturers, to develon .t'he mnanu-
facture ‘step by step of the electrical components of an 811t°m‘.’bﬂe n  co-
ordination with sutomobile industry. On s reference to the Aufomobile ang

componient
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Tractor Panel, it is learnt that this Panel has emphasised the local manufse-
ture of vehicle components for which facilities develop in the country, and
the automobile industrialists have been made greatly responsible for assisting
the development of local manufacture of such components as can be obtained
‘to proper standards of quality.

55. Agriculture.-—~We have, in the introduction to the reporb, referred
generally to the benefits resulting from electrification and cheaper suppiy of
refrigeration and air-conditioning equipment to agriculbure. A number of
concerns have already announced sechemes for the storage aidjfor manuiscture
of seed-potatoes, fruits, fruit syrups and juices ete. There is no indication so
far of the commercial interests in India attempting to improve and inerease
the milk output of the country. However, the fact remaing that in accordance
with the ‘‘Memorandum on the Development of Agriculture and Animal
Husbandry in India of the Advisory Board of the Imperial Council of Agri-
culture and Regearch, 1944”, the fruit and milk production of the ecountry
needs to be inereased by 50 per cent. and 800 per cent. respeclively to
achieve the minimum nutritional requirements of the present population. One
of the essentials, as regards increasing the production of the country in these
two items alone, would he to provide extensive facilities for cold storage to
reduce wastes. The eccnomic and labour conditions in the country would
further tend to .increase the demand for domestie refrigeration. The electrical
industry in India, therefore, has before it the prospect of a considerably
inereased volume of trade if it undertakes to supply cheap and efficient equip-
ment for the purposes mentioned.

56. We have chosen to emphasise two important aspects bubt the World
iood shortage conditions prevailing for a number of years and expected to
cuntinue for u long period still, would undoubtedly impress on the Indian
industry the necessity of providing various other electrical machinery and
equipment such as motors for pump units for irrigation and relating ‘equipment,
and portable generating equipment, ete., at an economical price.

57. Air-conditioning.—Before the war, air-conditioning equipment cost was
50 prohibitive that the necessity of installing such equipment owing to the
climatic conditions prevailing in.the country was not generslly appreciated.
The strain of work during war has given an impetus to the popularity of such
equipment despite its prohibitive costs. Although the stage has not yet come
when it ean be confidently stated that air-conditioning equipment is in common
demand, there is no denying that with cheap and efficient units made avail-
able freely its popularity will rapidly inerease. It iz not an industry that
stands as a unit by itself, but is generally undertalten as a co-oxdinated manu-
facture. The compressors, for example, are purchased from specialicts, ferrous
and non-ferrous tubes, wiring, motors and gas, etc., are also purchased like-
wise, and manufacturers of air-conditioning equipment concentrate on the
design, fabrication and assembly of the components and the bodv. The loeal
industry shouldl be able to develop manufacture in co-ordination wih foicion
interests, which may be given a minor financial interest in the local subsidia:';
as rapid strides have been made in foreign countries in evolving iy
efficient and comparatively cheap unit for this purpose.

58, Other Developments.—At an earlier stage under the heading of ““Intro-
duction’. we have already emphasised the extensive utilitv of e]e?ctrieitv and
its machinery and equipment in various developments expected in the country
The most important factor to he horne in mind in regard: to other develop.-
ments is the development of cottage industries, which should receive the serioﬁs
attention of the Government owing to its importance in increasing the purchas-
ing power of an agriculturnl country like Indin. There is no doubt that
Government will plav an  importmt role in such development but it is
incumbent on the loecnl industriegs to provide the initiative by bringing

a highly
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out cheap and useful mechanical tools and equipment to assist the village erafta-
men, who have in the past played a useful role in the economy of the country.
In this respect it is worth quoting the example of Japan in developing cottage
industries, which depended to a great extent on cheap and ready.aveilabiliby of
electricity and electrical tools and equipment.

59. Owing to increased cost of labour, various industries such as sugar,
paper manufacture, chemicals, ele, would need to utilise increasingly conveyor
systems and other labour saving devices. Inadequate transport facilities and
labour shortages will give an impetus to the use of cranes, hoists, ete.,
operated by electricity where electrie current is cheap and readily available.
The 'indigenocus electrical industry, therefore, has the field and opportunity to
increase popularity of such equipments, by making available cheap and efficient
units.

CHAPTER IV
AvarLaBitiTY oF RAW MATERIALS

80. We have found it essential to zmphasise the aspect of availability of
raw material, as by a glance at the list of raw materials required by the indus-
try the impression might be created that the industry is in an advantageous
position in this respect. Whilst a number of items of raw material m;y be
available in the natural state, the benefit will not accrue to the industry until
and unless necessary processing facilities are established in the country. In
foreign countries the processing facilities are not A part of the manufacture of
electrical apparatus, though such manufacbturers contribute to a very large
extent to research by sctive participation or financial assistance. The Indifn
industry is to make up for lost time and have to ensure proper queality ;o-
ducts. In view of this consideration we have in a later chapter Emphanged
the necessity of facilities for higher technical education and research beine
rapidly developed. A review of the position regarding availnbility of materinls
in this chapter will no doubt make clear the necessity and advantage to the
industry in particular and the country in general in developfng raw material
sources end processing facilities to the maximum possible extent. The latber
need not necessarily be limited in its outpub to the requirements of the indus-
try, as with proper development of processing facilities, it may be possible fo
export processed raw materials to foreign countries with corresponding bene-
fits to the country ab large.

61, Copper.—Copper pyrites is a principal ore of copper and ia wid
with in In%lija. Thepgre iay:vailable in Khetri and Otherpglaceg in Ja?;)uslyétgzt
Singbhum and Barabunda (near Parasnath Hills), Sikkim State, Kumaon gnd
Kangra Valiey in the Himalayas and in the Mysore State. But in view of
lack of concentration of coppér pyrites in _thene mines the resources of India
in this mineral on the whole may be conmdeged poor. Only one mining ¢on-
cern in Singhbhum to-day produces about 6,000 tons of copper amnually by .
treating about 850,000 tons of this ore, the copper content of which is whoyt
9.5 per cent. They are manufacturers of hot rolled brass sheets rather thgn
of copper since they are unable to compste with imported copper. They are
able to compete successfully in the field of brass sheets owing to tariff protec.
tion and duty free import of zinc. So far as_the electrical industry is concern-
ed, no electrolytic copper is being produced in the country. Governmeng
should undertake extensive survey as the copper output in the country is fap
below the market's requirements end with the increased indusbrial develop.
ment the shortage will be much more. The Panel is of the opinion that 44
léast & portion of the locally available copper should be set aside for the
requirements of the electrical industry and processing facilities for producing
electrolytic copper developed. The production of electrolytic copper out of
copper alloy scrap is possible and should be encouraged by the Government
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by litting all import duties on copper scrap and if necessary giving a subsidy

to the indigenous producerd of electrolytic copper.

62. Iron and Steel.—Large quantities of pig iron in the form of casting
are required by the electrical industry. It generally obtains its supply of
castings from specialists in the line though in some cases in India the electrical
menufacturers have their own foundries. Castings produced in the country
have in the past not been to required standards of quality except those made
by a few foundries. The need for better class foundries in different centres
of India for satisfying the demands of the electrical industry is emphasised.
Pig iron for manufacture of castings is available in sufficient quantities in
India but the prices have not been actuated by any planned economy for the
industrial development of the country as will be readily seen on a comparison
of pre-war export prices with the prices for local consumption.

63. Steel for shaftings can without difficulty be obtained to reguired speci-
fieation from the eteel producers. They normally supply it in the form of hars
and sections which need to be forged, shaped and/or treated. Forging facili-
fies are at present lacking in the country but are bound to develop, as the
demand for such produects will achieve increasing importance with the deve-
lopment of various industries. Bome heat treating processes such as annealing
is undertaken by steel producers. Machining, tempering, ete., is done by firms
undertaking forging. The electrical industry would therefore not need to
develop this as a part of their organization but should explore possibilities. of
other firms established in the trade equipping themselves to meet the require-
ments of the electrical industry.

64. Electrical Steel.—The sole present indigenous souree of electrical sheo#
is India’s leading steel company, but their present capacity is limited and is
gtated to be approximately 2,000 tons per gnnum of electrical steel sheets of
different grades.

65. Whilst this may be regarded as a good start, it is inadequate for.the
basic requirements of the electrical manufacturing industry as it is caleulated
that approximately 10,000 tons of electrical sheets per annum are required
for the first five year period, and 20,000 tons for the second five year period.

66. It appears, therefore, that further development is most urgently re-
quired as imports of electrical sheet are almost impossible to obtain due to
world steel shortages except perhaps by firms with long standing contacts.

67. It is also important that the quality of the electrical sheet steel supply
. to the industry should be uniform and comply with the standards required for
this purpose, _

68. The necessary testing equipment to achieve this uniformity of produck
has still to arrive at the Steel Company’s Works, but with the expansion in
quantity and improvement in quality~ suggested above India’s requirements
of electrical sheet steel could be met from within India’s ewn resources.

69. Constant complaint has been made by the electrical manufacturing
industry that there is only one source of supply in India for the finished

electrical stampings and that this stamping firm can neither supply the quan-
tity required nor abt a reasonable price.

70. The quesﬁi_on of quantity would appear to be tied up with the world
shortage of elecirieal sheet combined with the stamping capacity  available

with the firm in question. ‘“‘The position would be remedied if the Government
were to take positive .action to get the existing Indian source of supply of
electrical sheets to increase its outpub or to create new sources of supply in
accordance with the requirements of the Industry since individual electrical

manufacturing firmg generally have their own stamping presses which can
produce the finished stampings required by them®’
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71. Under improved conditions of supply complaint in the matter of prices
should also disappear.

72. Rubber.—The rubber output of the country being small, it has noi, in
the pasb, been in demand by tyre manufacturers, particularly those in America,
a5 they have concentrated on higger sources, such as Malaya and Dutch East
Indies. So far as is known to us, the quality of Indian rubber would be suif-
able after necessary processing for use by the electrical industry. The handi-
cap however is in regard to processing, which with the assistance of the Couneil
of Scientific and Industrial Research should be satisfactorily developed. From
the economic aspect also this would be a welcome course of action, as it would
give a fillip to that industry.

78. Mica.—India is world's biggest mica producer. 1In the past the mining
i_nterestg, have concentrated on exports. Selection and grading of miea af
gource is an essential factor that so far has been neglected by the industry.
The scope of the Government Inspection Departments can be widened so as
to lay down proper standards of grade and quality for supply to the electrical
industry. It is _Worth mentioning in this connection that similar steps taken
by Government in respect of steel industry has enabled the public to obtain

supplies of suita}ale quality steel certified by the Metallurgical Inspectorate
attached to certain producers.

1t is unfortunatd however that so far no attempt has been made to produce
micenite insulating materials. Fstablishment of an up-to-date factory for the
manufacture of all types and kinds of micanite insulating products should have
the immediate consideration of the Government. It is considered that the
factory will not only be able to supply the needs of India but will be in an
advantageous position to export the finished products to all parts of the world
provided the products are manufactured to internationsl standards..

74. Shellac.—Shellac ig available in large quantities and exported. But,
as in the case of mica, no processing facilities have been developed for manu-
facture of varnishes, etc., required by the electrical industry. "As- this is an
important insulating material ,the establishment of shellac varnish industry is
strongly emphasised. Here again the Council of Scientifie and Industrial
Research and the Lac Research Institute can render useful assistance.

75. Cotton and Silk.—Indian cotton and silk industry should be able to
provide all the requirements of yarn, tape and fabric needed for the manufac-
ture of insulating yarn in wire covering, insulating tapes and ecloths. Specifi-
eations will however have to be drawn up by the proposed Nationa]l Phvsical
Taboratory for India to assist the silk and cotton mills to produce yarn, tape
and fabric to correct standards. If the mills are unable to produce them to
the required standards with the existing equipment, facilities should be afford-
ed to them to import suitable machinery. With the availability of tape and
fabric, factories should be established for the manufacture of insulating.tapes
and insulating cloths.

76. Porcelain —This industry is at present in very elementary stages of
development for purposes of high tension insulators, though in respect of low
tengion insulators considerable impetus fo improve quality hs_ag been given as
& result of war demand. Owing to handicaps of locsal _avmlabﬂlty and coste of
certain raw materinls required for purposes of processing, such as quartz a_nd
felspar, the porcelain industry has not yet achieved _c'lesn'ed standards of quality
and output. We suggest that the Couneil of Scientific and Indusi:srla-l Research
should make necessary investigations and recommendations to assist the porce-
lain industry.

77. Plastics.—The plastic industry has developed in foreign countries
rapidly and the products are assuming such extensive usage that it may soon
displace rubber, mica, shellac, cofton and silk and even porcelain, owing to
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the advantage in shaping and forming on mass scale. Nylon is already being
used for insulating wires instead of rubber, cotton, silk or enamel and it is
reported that not only are better insulating properties achieved but that the
manufacturing costs are lower. The indigenous bakelite industry should keep
abreast of development in foreign countries, in which Government assistance
is important. It should adopt new methods and processes for the benefit of
electrical indusfries.

78, Insulation Oil.—Inwulating oil is 2 highlﬂ specialised product that wilk
be needed very extensively in the counfry as the hydro-electric schemes take
shape. It is used in transformers and switchgear operating at high voltage.
The base for this is mineral oils. Miferal oils are available in the country
but it is not known whether the quality is suitable for the manufacture of
high grade insulating oils. The Bangalore Institute of Science have done
considerable original work in regard to hydro-electricity and should undertake
further research on this subject also. It is understood from the representa-
tive of Travancore Government that oil from cashewnut shell has been found
8 very satisfactory medium for meking insulating cil and varnishes. The
State are installing plant for increased recovery of cashew shell oil and are
also studying the question of providing necessary processing facilities. The
representative anticipated that in course of time it should be possible to meet
the entire requirements of the country in insulating oil from local sources
provided extraction and processing facilities are established in the country.
This question is8 of extreme importance to the Industry and Government
should provide all the assistance possible in the connected investigations.

. 79. Imported Items,—Imported items for purposes of the electrical indus-
try consist mainly of items like ball bearings, roller bearings, machine screws,
press-pahn sheets, synthetic plastic varnishes and enamel ete. One company
has heen floated in India for the purpose of manufascturing ball and rvoller
bearings. The American specialists, Messrs. Ford, Bacon and Davis have
in their report mentioned that the Muradnagar Ordnance Factory can by addi-
tions and alterations to exzisting equipment be utilised for manufacture of hall
and roller bearings. They have also recommended that the ball and rolier
bearing plant allotbed to India under the ‘‘Reparations’ scheme should be
brought out for this purpose. However, it is not possible at this stage to
state whether local manufacture is likly to develop in the near future. It is
assumed that owing to the importance of ball and roller bearings for develop-
ment of manufacture of electrical machinery, sutomobile, ete., the Panel
concerned will make adequate recommendations to establish this industry.
Until the industry is established, the electrical industry would need to import
ball and roller bearings required for its purpose. This Panel holds the view
that items of this nature, that are of general importance for development of
local industry, should be imported into the country free of customs duty, till
such time that local manufacture could start.

80. Quite a number of plants for the manufacture of nuts, bolte, machine
screws, etc., are being installed and if the indigenous electrical industry would
coniact interests concerned it should be possible to make arrangements for
obtaining their requirements from ‘local sources.

81. Press-pahn paper is a highly specialised product and at present it is
being imported. India has the facilities to manufacture high grade paper
and since it is mainly a question of imparting required properties to the paper
it is suggested thab the Council of Scientific and Industrial Research and the
Industrial Panel for Paper should pay special attention to the development of
this widely used insulating material.
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82. Before concluding this Chapter it is essential to emphasise the shortage
of two vital raw materials, viz., electrical steel sheet and electrolytic copper
which are at present badly needed by the electrical industry of the country-
The Panel is given to understand that there is practically an embargo on the
export of these two vital materials from U.3.A. and En_glp.nd- Till such time
as they are produced in the country in sufficient quantities, the Government
should assist the indigenous electrical industries by obtaining them_ _fv.:om
foreign countries by suitable trade agreements. Bince India is 8 prlnc}pal
exporter of mica, shellac, manganese and chrome, Government mlghig consider
the advisability of bartering arrangements for supply of electrolytic copper
and electrical steel sheets.

CHAPTER V
ProprosAL

83. It has been necessary in our recommendation to give a picture of pre
war position. of manufacture and imports, likely post-war demand for a five yea
period, and the post-war position of manufacture in India. In the estimate:
for the post-war demands, we have indicated estimates for the second and thirc
stages of devilopment wherever possible. These estimates will need revisio:
from time to time in the light of future industrial developments.

84, The targets for manufacture have been given where possible for all thre
periods of development, but the figures for the second and third periods ma;
need alterations in the light of industrial development and experience gained b;
the industry during the first quinquennium period.

85. In our recommendation the capital costs are based on present da
costs of capital goods, buildings, land ete.  Adjustments would therefore nee
t> be made in accordance with future Auctuations. Co

86. The requirements of capital goods for the first period of developmen
would mostly need to be imported, but during the second.and third periods
with the growth of machine tool industry in India, a considerable quantib
may be available from local sources.

87. The question of availability of raw materials, tariff and location hs
been mentioned to cover individual requirements in respect of the particuls
jitem.

88. Heavy Electrical Industries —We have previously emphasised the ree
for giving foremost consideration to the development of heavy electrical indw:
tries. A number of commercial interests have plans for expansion or ne
installation for manufacture of machinery and equipment of higher. capacitie
Negotiations are in train with foreign countries for manufacture of several ne
and improved types of equipment. The next fifteen years would see conside
able development of the heavy electrical industries by commercial interest
Whilst the Panel have in their recommmendations for establishment of man:
facture of primary power equipment given due regard to the inereased requir
ments of the country as a result of the various development schemes, we wis
to draw the cloge attention of the Governihent to the fact that the manufactu
of primary power equipment such as alternators, generators and transforme
even of large capacity should be accelerated. If is visualised as very like
that the country’s requirements may be far in excess of the estimates given
the report if all the development schemes make rapid progress in the next fe
vears. Af present imports are difficult to obtain snd it would not be desirab
to hold up schemes on that account. A big effort is needed to establish t]
industry on a large scale.

89. Motors and Generators.—(i) At present the manufacture is main
restricted to that -of from 1 to 10 H.P. slternating current squirrel-ea
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motors, but the manufagture of other types and sizes of motors is contem-
plated by Indian manufacturers. The pre-war capacity for the manufacture of
these motors of approximately 2,000 nos. per annum has now increased to
approximately 20,000 nos. The average annual import of motors during the five
years preceding the Second World War was approximately Rs. 38 lakhs repre-
senting roughly 30,000 nos. However, with the rapid development of electri-
fication and industries consuming electrical energy, the demand for motors will
be very considerabls and constantly increasing. "

(ii) The following Table gives approximate figures of imports in 1939, ex-
pected annual demsand during next five years, present manufacturing capacity
and the fargets to he aimed at by the industry during the next five, ten and
fifteen years. It may be noted that no figures have been given or recommenda-
tions made in respect of Direct Cwrent motors snd generators, as the demand
for these motors and generators iz small. The Panel consider that the manu-
facture of these motors and generators may be left to the manufacturers of
alternating current motors snd generators, who will develop the manufacture
of direct current motors and generators if the demand justifies the same.

TABLE
A C
A, C, 3-phase A C. 8-plasa |
e alip-riug Fraotional Squirrel | A, C. Motor A C
moto & [Horse Power Cage Starters | Generators
Mot rs Motor
i Noas. Nos. Nos, Noa. Nos.
Approximate imports 1,600 © 3,000 24,500 20,000 2,000
in 1939.
Estimated aonual de- 4,600 18,000 15,000 60,000 £,000
mand during next
five years.-
Present manufacturing Nil. Nil. 7,500 Nt Nil.
capacity per annum, L
Stage I—
Turget for manufacture 1,000 3,000 35,000 40,000 1,000
per annum duTing
the 1st five years
ending 1951,
Stage II—
Tr rget for manufacture 2,000 7,000 75,000 60,000 2,000
per snnum during
the next five years
ending 1958,
Stage 11— ;
1
Target for manufacture Entire requirements of the country.
per &nnum during
the third five years
ending 1961.

(iii) During the first stage of manufacture the country should manufacture
fractional ¥L.P. motors and 8-phase induction motors upto 25 H.P. capacity
only, {as the demand for motors of higher capacity would be limited), and
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A.C. generators upto 50 K.V.A. During the second stage, manufacture of
A.C. motors and generators upto s capacity of 100 H.P, and 100 K.V.A,
respectively should be undertaken. During the third stage, motors and
generators of all types and sizes should be manufactured.

(iv) A capital of Rs. 2} crores and capital goods of value of Rs. 1 crore
would be redquired for the production of motors, ete., specified under Stage I.
Out of Rs. 1 crore worth of machinery, nearly Rs. 25 lakhs worth is already
installed. Of the remaining Rs. 75 lakhs, equipment costing Rs. 60 lakhs
would require to be imported and the rest could be obtained from Indisn
gources.

(v) Raw materials used by this industry primarily consist of electrical steel,
electrolytic copper insulated wires and strips, C.I. castings, mild steel rods,
ball and roller bearings and insulating material, Of these, %o some extent
electrical sheets and wires and entire insulating materials have to be imported. -
The manufacture of electrical sheets and wires has been commenced in the
country and they should be avsailable in volume to the industry during the
next five years.

{vi) The existing iraport duty on a considerable part of the raw materials
end components used by the industry is higher than that imposed on the finish-
ed product. The import duties on copper winding wires and electrical steel
punchings are 24 per cent. and 12 per cent. respectively and that on sundry
hardware, ball and roller bearings, insulation (solid) and insulation (liquid) is
80 per cent., whereas it is 10 per cent. on imported motors. This has resulted
in the eost of imported materials used in the manufacture of motors in India
.being approximately 18 per cent. higher than similar materials used in the
manufacture of the imported motors. The total cost of all materials used in
the manufacture of motors is correspondingly increased by approximately 12
per cent. in comparison to the cost of matberials used in the imported product.
This implies a serious bandicap to Indian industry when competing with the
imported produect and it is recommended that this anomaly be immediately
removed by reducing the duty on the above specified materials to the same
Ievel as fthat on the imported finished produets.

(vii) At present motor manufacturing factories are established in Calcutta,
Bombay, Lahore, Kirloskarvadi and Coimbeators, With the extension of
manufacturs recommended in this report, establishment of additional factories
at Bombay, Calcutta and Lshore and new factories at Madras, Bangalore,
Tatanagar and Cawnpore should be considered. Generally speaking, the aim
in regard to the manufacture of these items should not be concentrated volume.-
Asr facilities for electrical power become more and more extensive, the manu-
facture of these articles can also be spread extensively over the country; for
example, factories can be established with advantage in N. W. T, P., Sind and
Assam. In fact & stage may come, as these developments toke proper shape,
when in the interests of development of agriculture and cott_nge indusiry a
widespread manufacturing scheme may become necessary. It is premature to
make specific recommendations on the subject but it sh'oulcl receive fche gerious
attention of the Provincial Governments in co-ordination with t}lelr_ schemes
for expansion of agriculture, cottage industry and electricity distribution.

90. Transformers.—(i) The range of transformers plarllufn,_ctured in * India
covers small low tension lighting transformers upbo.dlstr'lbutmn transfqrn:}ers
of 500 K.V.A. rating and 22 K.V. on the high tension side. Only a limited
number of 500 K.V.A. transformers have been manufactured and the bulk ?t
the production, apart from the very small low voltage tramsformers, }_las been. in
the range of 25 K.V.A. to 100 K.V.A. and upto 11 K.V. on the high tension
side. Thess types of transformers are used in large quantities by supply under-
takings when energy has to bhe transmitted over long distances at a high
voltage and reduced fo a lower voltage st the consuming end. The pre-war
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capacity for the manufacture of transformers was approsimately 6,000 K.V.A_
per annum. The present capacity is approximately 80,000 K.V.A. per annum,
but owing to difficulties in securing raw materials it is not being fully utilised.
During the five years preceding the last War the annval import of transformers
was approximately Rs. 19 lakhs representing approximately 150,000 K.V.A.
The post-war demand, with the contemplated inerease in genersting capacity
and _the distribution of electricity over wide areas, will be large. The annual
requirements of the country in the next five years are estimated at 300,000
E.V.A. A very large portion of this would be in the range of 25 to 500 K.V.A.
and voltages upto 11 K.V, :

(i) The targets to be aimed st by the industry are given in the following
statement.

[ Manufacture
Capacity upto per annum

Sisge 1.—Target for manufacture | 500 K. V. A. suitable for a | 2,560,000 K. V. A,
per annum during the first five | voltage upto 11 K. V.
years ending 1951.

Stage II.—Target for manufacture | 5,000 K. V. A. suitable for | 500,000 K, V. A.,
per annum during the second | a voltage upto 66 K. V. ’
. five years ending 1956.

Stage III.—Target for menufacture | 16,000 K. V. A, suvitable for [ Complete require-
peor annum during the third five | a voltage upto 182 K. V, ments of the country..
Years ending 1861,

(iii) During Btage I, the manufacture of large power transformers in the
country would be uneconomicel es- the demand is small considering the capital
costs of the manufacturing pilant required for the purpose, and the Indian
manufacturers having only recently started the: manufacture of transformers
lack necessary technique and experience. Hence, at least for the next five
years or so, it will be necessary to import large power transformers. There-
after, the existing factories should be able to take up the manufacture of these
transformers and in about 15 years’ time there should be no necessity for
importing fransiormers into the couniry.

(iv) Capital required for the development of the industry during stage I
would be small, as the manufecture of transformers would generally be under.
taken by the manufacturers of motors and generators. It is estimated thaf
capital goods of value not exceeding Rs. 10 lakhs would need to be imported.

(v) With the development normally expected in respect of this industry, the
value of capital and capital goods required during Stages IT and III will be
insignificant.

(vi) Of the raw materials reqqi.red in the manufacture of transformers,
insulated copper conductors, cast iron cable boxes, mild steel sheets and low
tension porcelain insulators and bushings are manufactured in the country,
whereas silicon steel laminations, steel tubes, insulating materials and high
tension porcelain insulators have to be imported to a considerable extent.
Steps for the local production of these imported raw materials, with the excep-
tion of insulating materials, have been taken and in the course of next five
years the need for import of these should be reduced.
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(vii) The position in regard to import duty on transformers is similar to
that in respect of electrical motors, i.e., the duties on raw materials are higher
#thsn on the finished goods, which is defrimental to development of industries.

(viii) The transformer manufacturers are at present located in Calecutta,
Bombhay, Lahore and Bangalore. Manufacture of transformers is generally
combined with that of motors and generstors and future expansion of the
industry would naturally follow that of electrical motors and generators.

(ix) The actual process of manufacture of static condensors is very specializ-
ed and carried out in special air-conditioned premises to exclude dusf. The
eealing and impregnation also is a highly skilled operation. In other countries
telephone manufacturing and cable industry generally do this type of work.
No recommendations in regard to their manufacture need be made at this stage.
As the manufacbure of goods such as telepbones and cables etc. develop in the

country the manufacture of static condensors also will be automaticslly taken
up by a suitable agency.

81. Electric Cables and Wires.—(i) Insulated wires and cables are among
the most important engineering stores required both by the industrial as well
as the civilian eonsumers of electric power. Insulated winding wires are used
by the electrical engineering industry in the manufacture of fans, motors,
transformers and other electrical equipment. Bare copper conductors and all
the larger gizes of rubber insulated cables, together with paper insulated cables,

are, however, almost exclusively used for industrial and power installations
-only.

(ii) The prineipal raw material used by the industry is ‘‘hot rolled electrolytic
black copper rods’ and‘before the war, they had to be imported. They are-
now produced indigenously in Calcutta from electrolytic wire bars imported
from 8. Africa, Rhodesia, U.K., U.B.A., and Canada. Of the other raw mate-
‘rials, tin and lead have to be imported whereas cotton yarn, fabries, rubber
and chemicals are-available from indigenous sources. Highly purified lead
may be available to the industry locally in the nesr future.

(iii) The first factory for production of cables and wires was establisheq in
1921 in Tatanagar. Their pre-war range of manufacture was bare copper wires,
© eotton covered winding wires and rubber insulated cables and by 1939 they

were catering for a considerable portion of India's pre-war demands of these
stores.

(iv) During the war, due to increased demands from the Defence Services
and Posts and Telegraph Department and also due to difficulties in obtaining
requirements by import from U.K., it was found mnecessary to expand the
capacity of the indigenous industry.

(v) A factory was established in the Central Provinces primarily for augment-
ing the production of bare copper conductors for meefing the very large
demand arising out of the tele-communications development scheme of the
Government of India. This factory has now been transferred to Calcutta whera
they have installed a plant for the manufacture of insulated wires and cables
algo. They have ordered necessary plant for the manufacture of enamelled
wires and are expected to go into production within the next few months.

(vi) The Government also set up a factory at Tatanagar for meeting the
enormous Defence Services demand for ““D” class cable which is a special
type of army signalling cable. This factory was run by the existing cable
factory in Tatanagar snd it is understood that the latter factory will take over
in due course the Government factory with a view to convert it for prodde-
tion of stores required for civilian consumption.
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(vii) The present production capacity in respect of various types of cables.
and wires is indicated below:

Description Pre-war capaoity | Aoctual pre-war Present capacity
production
{per annum) (per annum) {per annum)

1. Baro copper conductors 7,200 tona. 3,600 tons, 24,000 tons.

9. Rubber insulated elootrio | 20,000,000 yds. 8,000,000 yds. 40,000,000 yds.
) cables.

%. Cotton oovered winding 200 tona. 120 tons. 800 tona.
wires,

(viii) The average annual imports, during the five years preceding the war
were of the value of approximately Rs. 13 lakhs of bare copper wire and

Rs. 79 lukhg of all types of cables. Our conclusions sre given below againsh
individual items.

92. Copper vonductors.—(i) The entire range of bare copper wire mantufac-
ture of the total installed capacity of 24,000 tons per year of the two firms is-

pufficient to meet the ecountry’s anticipated demand of approximately 14,000
tons per annum,

c(iﬁ) Till about two yesrs back, India had been importing black coper rods
for drawing them into copper wire. But with the establishment of the factory
in the Central Provinces, it was decided to import only electrolytic copper wire
bars to be rolled into copper rods, and further drawn into copper wire by that
factory as well as the one in Tatanagar. '

(iii) The information furnished to the Panel in regard to the costs of elec-

trolytic copper wire bars canno$ be properly verified by the Panel and is given
below.

One source stabes:—

‘“‘Before the war, German and Japanese cables and wires used to be
sold in India ab such low prices even after paying a larger rate
of import duty, that no other make could compete with them in

prices. The manufacture of these goods was said to be subsidised-
by the respective Governments.

There was no evidence of any form of subsidies in the U. K. befors the
war and even during it. Experience of the last one year, how-
ever, shows that electrolytic copper is' being subsidised by the
U.K. Ministry for consumption in the home Juarket; otherwise
& home market price of £62 per ton ag against an export price
of approximately £78 per ton for the electrolytic copper wire
bars is unaccountsble. This large disparity in price of the most
important raw material straightaway places the U.K. manufac-
turer over the manufacturer in India,” and affords him scops to
import his products in India and sell them ab favourable rates
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even after paying duty at 10 per cent. in the case of copper
wires, and 7! per cent. in the case of V.L.R. cables, as fhese
rates cannot take care of such contingencies.

From another source the information is a8 follows:—
‘‘Basic prices ruling in the U.R. during 1946:

Prior to 8th April 1946 £ 62 per ton.
April 8th and prior to 1st July 1946 £ 72 perton.
18t July and prior to November 13, 1946 £ 84 per ton.
13th November and after £ 08 prr ton.

These figures are, we understand, taken from Messrs. DBagott and
Thomson's Commercial Daily Reports.

To the best of our knowledge thers is only one price quoted by U.K.
manufacturers for electrolytic wire bars, that price also holding
good for export trade. Owing to the scarcity of electrolytie
copper during the last 18 months there has been an embargoe on
English manufacturers exporting E.W. bars _since the stocks
availgble were barely sufficient to meet home consumption.”’

(iv) The Panel asked the representative of the first source to give evidence
in regard to costs to the Indian industry of electrolytic copper wire bars snd
-were advised that since the outbreak of the war the Non-ferrous Metals Contrnl,
U.K. Ministry of Supply, took over control of all electrolytic copper and made
it available to essential consumers. Under this scheme one consumer in India
obtained initial supplies of wire bars at the rate of £62 per toh C. & TP,
Caleuttn. Later on this price was incressed to £62-10-0 per ton and again to
£71 per ton though the price in U.K. remained at £62 per ton. It was stated
in this connection that the price of £62 per ton for the U.K. market was only
applicable to U.K. consumption and that no export of bare copper wires was
allowed. Government agreed to release necessary dollars for purchase of
-copper wire bars in America and the then American price was £72 per ton.
It was further stated that the American price as quoted in the Metal Market
‘Bulletin from London was raised to £78 per ton whereas the prices for U.K.
‘requirements remained at £62 per ton, which indicated that the U.K. Ministry
was giving a preferential advantags to the industry engaged in electrolytic
.eopper in the U.K.

(v) This question requires a detailed investigation through Government
channels and after the costs to the electrical industry of this essential raw
material is properly established, Government should take steps to subsidise
the industry to ensure the required output.

93. Aluminium Conductors.—(i) At_present steel reinforced aluminium con-
‘ductors are not being manufactured in the country. During the five years pre-
ceding the last war the annual import of these conductors was very limited,
Their use for power transmission lines is increasing rapidly. They are at present
about 30 per cent cheaper in cost than copper eonductors. With the develop-
ment of hydro-electric projects, orders for approximately 2,000 tons lhave already
been placed for these conductors and the demand will increase steadily with
further development of generating capacity. Tt is expected that the total demand
for the years 1946 to 1951 will be of the-erder of 15,000 tons. This figure has
been based on information received from Governments of Bombay, Madras,
C. P. and Berar and Orissa and from Hyderabad, Mysore and Travancore States,
'I.‘he requirements of remaining Provinces and States have been estimated in the
light of information received regarding the developments in such Provinces and

States. An estimated amount to cover the needs of certain major projects has
also been added.
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(ii) A factory for the manufacture of these conductors is being set up in the
Travancore State with the support of the Government of Travancore. — This
plant is expected to go into production towards the end of 1947 and will have
a capacity for producing 2,000 tons of conductors per annum. As the antici-
pated demand will undoubtedly be more than the quantity likely to be produced
Ly the Travancore plant, the establishment of other plants is recommended.
Suitable location will be in the Central and North-Eastern parts of the country
Owing to the extensive availability of bauxite in the country and the possibility
of extraction of aluminium at very low costs compared to foreign countries, it is
very necessary thab the Council of Secientific and Industrial Researcl make a
special investigation for the substitution of aluminium n place of elgcbrolyj:—lc
copper, the shortage of which is a severe handicap to tife industry. It is under-
stood that more extensive use of aluminium conductors in foreign countries is
probably not made on consideration of costs only, If satisfactory results are
achieved as a result of the investigation suggested, it will enable the country to
be self-sufficient not only in respect of the requirements of cables and wires bub
the country’s production of eopper could probably be diverted to better purposes.

94, Rubber Insulated Cables.—(i) As regards rubber insulated electric cables,
at present the only faetory in production is at Tatanagar and its abnuel capacity
is 25,000,000 yds. but in the very near future the factory at Caleutta is expected
to go into produetion with an output of 15,000,000 yds. per annum. India’s
estimated demand of these cables during the next five years is likely to be
250,000,000 yds. The country should aim ot an annual production of
125,000,000 yds. during the next five years and 250,000,000 yds. during the sub-
sequent five years: This would necessitate the establishment of further factories
in other towns like Bombay, Lahore, Karachi, Cawnpore, Bangalore and
Hyderabad (Dn.), where electrical energy required for these factories would be
available,

(i) For the increased production suggested during the first five years' pro-
gramme, a capital of Rs. 180 lakhs would be required. Capital goods of approxi-
mately Rs. 20 lakhs would require

to be imported and approximately Rs.
lakhs to be obtained from the Indian market, P PP y Ks. 40

95. Insulated Winding Wires.—(i) Cotton covered wires are a

iiuced by thc-e Tatanagar factory but very soon the Calecutts factory will aleo go
into production. The latter factory has imported & plant for producing enamelled
wires also. The available capacity for the production of insulated winding wires

is approximately 800 tons per annum wherens the annual demand during the
next five years is likely to be 3,500 tons. Manufacturers of rubber insulated
cab!es should also manufacture these wires at the rate of 1,800 tons per annum
during the first five vears and 3,500 tons during the second stage of five years.
(i) Owing to the difficulty in obtaining silk yarn, silk covered wires are not
being manufactured at present but attempts are being msde to imporg right
type of silk yarn. Tt is unfortunate that despite the existence of several mills in
the country, the right type of silk yam required for silk covered wire industry
ﬁa?.ogjﬂliegigv g:zg;llfeg With proper research and assistance of the proposed
- 16 : a N : i si i
National eétnblished.orﬂtOIy‘ the production of silk yarn of the correct quality,

t present pro-

aG. 'Other types of cables.—The manufacture of oth
paper insulated, lead covered, armoured cables,
should be left to the normal development expected
* * *

97. Switchgear.—(j)
(1) knife switches and f

er types of cables such as
(‘:ambrlc eovered cables, ete,,
in the cable industry.

* * *

The .raqge_of switchgear manufacture in India covers
uses including iron-clad, domestic and industrial switch-

propo:als in regard to Nationalisation of the Industry in Chapter VI infra
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gear of 15 to 200 amps. capacity, (2) manually operated disconnecting switches,
suitable for & voltage upto 33 K.V., (3) simple type switchboards, and (4)
fabricated switchboards. The production has so far been very limited. Almost
all the components required for the switchgear are being produced in the country.
Electrical inetruments required for switchboards have to be imported.

(i) During the five years preceding the last war, the cost of the annual
average import of all types of switchgear wasg approximately Rs. 58 lakhs. The
country’s present day snnual requirements of knife switches and fuses is approxi-
mately 400,000 Nos. and that of circuit breakers roughty 25,000 Nos. Figures iu
respect of other items are not'available. Owing to rapid industrialisation during
the post-war period the demand for all types of switchgear will increase consider-
ably.

(iii) Local manufacture of switchgear of the value of Rs. 2 crores per annum
of the four specified types is recommended during the first five years. During
this stage the manufacture of circuit brealers is not recommended, as high
technique will be required for their manufscture. During the second stage of
fivis years it is recommended that all types of switchgear, including eircuit brea-
kers baving a rupturing capacity of 250 K.V.A. of the value of Rs. 4 crores
should be manufactured per annum.

(iv) The capital required for the manufacture of switchgear for the first five
years' programme would be wpproximately Rs. 4 crores, out of which Rs. 125
lakhs would be required for capital goods consisting of Rs. 60 lakhs worth to be
obtained from the Indian sources and the remaining to be imported.

(v) Switchgear manufacturing factories are located in Calcutta, Bombey,
Bangalore and to & small extent in Liahore. With a view to meet the future
increased demands of the country, further factories should be installed at the
above epecified place and in other towns such as Tatanagar, Madras, Peshawar,
Karachi and Dibrugarh.

98. Transmission and Distribution Poles and Pole Fittings,—(i) Transmission
and distribution poles and pole fittings are manufactured eibeusively in the
country. During the last war, Government’s demand for these increased con-
siderably due to the expansion of tele-communications scheme. All these require-
ments were met from the country’s resources. The small geale industry of
Calcutta was largely responsible for complying with the large requirements of
pole fittings. During the post-war pericd the demand for thig equipment will
increase rapidly with the development of various electrification projects. The
other main demand will be from Posts and Telegraphs Department bub their
requirements are meb by Departmental workshops, '

(ii) Transmission snd distribution poles mainly consist of solid-drawn steel
rivetted steel, second hand rail, wooden and ferro-concrete poles and as thé
manufacture of these poles and pole fittings would be undertaken by structural
and hardware industry or by the cement and concrete industry, we have referred
the question of development of the transmission and distribution poles and pole
fittings industry to the appropriate Panels. The respective Punels +will give due
eonsideration to the logation of these industries to suit the needs of the electrical
industry. In our opinion their manufacture should be extensive rather tham
concentrated in & few centres.

99. Insulators.—(i) Insulator manufacturing industry has been well estab-

lished in India and the factories are located in Calcutta., Bangalore, Gwalior,
Delhi and Morvi.

(i) The existing manufacturing eapacity of nearly 1,000 tons of insulators
per annum is largely restricted to sll types of low tension ingulatora required bY
the Posts 2nd Telegraphs Departinent, electrical utility undertakings and radio
industry. The quality and price of these insulators compure very favourasbl®
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with those of imported insulators.  Existing manufacturers are increasing their
output so as to cope with the increased prospective demand, ) o

(ili) Since the commencement of the Second World War, some factories
attempted manufacture of high tension msu_lators. For want of su1tz_tble
equipment for testing and refining of clay their products were not to required
standards. Steps to impors high tension _testmg equipment have already been
taken by several factories. As the relmbillty_of‘ electric supply great}y depends
upon the quality of insulators used in transmission and distribution lines, svery
assistance for improving equipment for testing and refining clay should be given
to the industry. .

(iv) During the first stage of five years the industry should expand its ouiput
tn approximately 3,000 tons per aunnum of all types of Jow tension insulators,
T.ocal manufacture should be encouraged of high tension insulators upto It K.V.
in the first, 66 K.V. in the second and all voltages in the third stage of develop-
ment. A forecast of consumption of these insulators required very detuiled
investigation. The Departments concerned should prepare these estimates and
advise the manufacturers so that the industry may prepare their future plan,

100. Electrical Measuring Instruments.—{i) Ammeters, voltmeters, watt-
meters, house-service mefers, power-factor meters, . meggers, galvanometers,
potentiometers, ete., come under the purview of electrical measuring instruments
manufaeturing industry.  Public utility undertakings, Telegraph, Telephone,
Survey, Meteorological Departments, Schools, Colleges, ete., require these in
some type or other. \

(i) At present, manufacture of these instruments is in a very elementary
stage in India. During the five years preceding the last war, the average annual
import of all types of instruments was about 100,000 Nos. costing approximatety
Rs. 10 lakhs. The normal pre-war requirements of the country mayv be estimated
at 100,000 meters of all types. With rapid development of electrification, the
post-war annual requirements of meters would be approximately 800,000 nos.
and these would mainly consist of house-service meters. A production of 100,000
house-service meters per annum during the next five years. and 300,000 nos.
during the second five years is recommended. The manufacturers of lLouse-
service meters should undertake manufacture of other types of meters. Though
the demand for other types is comparatively small their local manufacture is T)f
extreme importance in the future development scheme. '

(iitf} Capital required for'attaining the target for the first stage would be
about _Rs, 25 lakhs and capital goods of approximately Rs. 15 lakhs will need
to be imported.

(iv) The import of raw materials and components such as nichrome wire and
magnets required by the industry should be permitted free of duty.

(v} At present small factories are installed in Poona and Bombay. Further
expangion of these factories and establishment of more factories in towns like
Lahore, Hydeynbad (Dn), Cawnpore and Nagpuv is recommended.

101.Signalling and Interlocking Instruments.—Signalling and  interlockin
instruments are mostly used by Railways and so far the demands have been me%‘.
by imports. The figures in respect of these imports are unfortunately not avail
able. Several factories in Calcutta are manufacburing with success com t-
for this equipment as & side line. With necessary assistance from the IEOl'llen ;
Department in securing designs, samples, ete., these manufacturers sh alrdway
able to meet to a considerable extent the country’s requirements. The o be
electrical equipment manufacturers should be encouraged to develo -te exilsc{mg
tion as a side line. No difficulty should be experienuced in manu%)ac;ts fe the
equipment as specialised technique would not be needed. Additional @ m"ltl;l% e
the cost of additional ca.pitalogoods would not be appreciable. " ospital and

* 8ae Chapter VI—Nationalisation of Electrical Tndustries i—qf::'_“
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102. Factory Electrical Equipment —(i) The equipmens mainly consists of
‘electric sirens and hooters, soldering irons, electric hoists and cranes, lifting
tnagnets, magnetic separators and magnetic chucks. )

{ii) Electric sirens and hooters are produced in Caleutta and Lahore by
manufacturers of electric motors and during the war the industry developed
sufficient capacity to meet the very large demands of the Defence Bervices.
With the ecessation of war these demands have been considerably reduced. The
industry does not require any further development and should be assisted by
Government in the export of its produets, which have been found to reach the

required sftandards. .

(ili) The requirements of soldering iron are comparatively very large. Se¢ far
very little attempt has been made to produce them. Manufacturers of electric
domestie equipment should take up their production. The manufacture does not
involve special equipment or high technique.

(iv) Electric hoists and cranes are produced in Calcutts and Bombay to a
very limited extent. Their production involves the assembly of electrical com-
ponents like motors and switchgear with mechanical hoisting gsar. The elec-
trical and mechanical components for these are being manufactured by the res-
pective industries, The development of motor, switchgear and mechanical
industries should take care of the inereased demand for slectric hoists, cranes,.
ete.

(v) The manufacture of other items like lifting magnets, magnetic separators.
and magnetic chucks have not so far been undertaken. As the demand for these
items will be limited, the establishment of separate factories is not called for.
The transformer manuiscturers should undertake the manufacturs of these items.
A large outlay on capital goods would not bé necessary. Fore'gn technical
assistance for designing and planning of production in the initial stages would be
needed and Government should provide necessary facilities.

103. Miscellaneous Electrical Equipment such as Furnaces, Ovens ang
Hospital Equipment.—(i) This category covers a number of items sorue of which.
are highly specialised items of manufacture. Amongst the specialised items of
manufacture may be taken high frequency melting furnaces, X-Ray ‘equipment
for medical purposes and testing of metals, artificial lungs, surgical equipmeng
for bospitels and dentists such ag electrical knives, ete. The minor 1tems_ undspr
this category are electrical ovens, sterilizers, incubators, bair curlers, clippers,
ete.

(i) The specialised items would require a very high standard of workmanshiy,,
technique and design and considerable research. No attempt has so far beepn
made in India to manufacture sny such highly specialised items. With the
expansion of medical facilities and the industries pf the country & considerable
amount of this equipment would be required. It is not possible to forecast the
requirements either by types or by numbers. The Electrical Machinery and
Equipment Board, the formation of which is recommended in this report, should
in co-ordination with Government arrange for higher technical education angd
research and for specialised training in regard to designing and menufacture of
these items with a view to developing the manufacture at a later stage when the.
country would be in a position to assess its requirements on a sound basis.

. (iii) Meanufacture of the minor items such as ovens, sterilizing equipment,
lﬂGUbangrS, hair-curlers, ete., is not highly technieal and has been uttempted to
a certain extent. As the demand increases, the existing industries manufactur-
ing domestic electrical equipment, should take eare of it in their future expansion
schemes,

_104. Electric Welding Plants and Accessories.—(i} Electric welding plants are
widely used by all factories and workshops. 8o far no production of welding
piania has been undertaken in India. The reguirements of the couniry are
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being met from imports. Figures in respect of the quanuties and values of
these imports are not readily available. However, with the rapid industrialisa-
tion of the country, the demand for the equipment will be considerably enhanced.

(ii) Since the manufacture of welding plants involves'manuiacture of motors,
generators and transformers, the motor and generstor industry and the trans-
former industry should develop the production of these plants. The production
will involve special technique, but no additional capital nor capital goods should
be needed. Government should assist the local industry in obtaining foreign
designs and technical assistauce.

(iii) Blectrodes are at present being manufactured to a limited extent in
Bombay, Caleutta and Lahore and in course of time this industry will be in a
position to meet the requirements of India and even export to the adjacent
countries,

(iv) Mild steel wire required for the manufacture of electrodes is produced in
the country. Special types of steel wires for certain types of electrodes have to
be itnported and customs duty on these should be abolished. Indian producers
of steel are in & position to eater for these requirements, and the steel industry
should be asked fo arrange for it within a specified period, say five years, so as
to elimipate imports, when imposition of protective duty may also be considered.

105, Refrigerator and Air-conditioner Equipment,—(i) The average annual
import of the equipment during the five years preceding the war was approxi-
mately of the value of Rs. 15 lakhs.

(i) With the inereasing use of refrigeraticn plant in the development of in-
dustries as fisheries and photography and the requirements of hospitals, hotels
and similar institutions, as well as of industries, the demand ior refrigerators
and air-conditioners will be very large.

(iii} During war, a firm in Satara produced a few air-conditioners and at
present several industrialists are negotiating with foreign firms for establishing
the industry in India. The development of this industry in the country will
depend mainly on the initiative shown by Indian industrialists and the eo-opera-
tion they are able to obfain from foreign manufacturers holding patents, without
the use of which it will be difficult to operate a manufacturing unit in the country
with any measure of early success. Government should take special interest
in the development of this branch of the industry and give encouragement to its
establishment in the larger interests of the country. .

(iv) During the next five years, factories should be established in towns like
Bombay, Calcutta, Mysore, Bangalore and Hyderabad (Deccan) for assembling
the equipment from components imported from abroad with the exception of
cabinets and motors. During the succeeding five years, the industry should be
further developed with a view to manufacture all components and to meet India’s
entire requirements.

(v) Local manufacure of compressors would need to be developed to a very
eﬁ'icier_lt level for purposes of developing the manufacture of refrigerators, air-
conditioners, etc, Compressors are required for a variety of purposes suéh as
road making c_aqulpmenﬁ, garage equipment, operation of tocls and equipment by
compressed_ air, etc. The raw materiale for menufscbure of COIMPressors are
readily available and‘the required equipment also exists. The main diffcult ‘is
asceurate workmanship and a high degree of finish. The panel for Hgvv
Machinery Industries would perhaps pay special attention to the establishment
of its manufacture, as manufacturers of refrigerators, air conditioners ete
always obtain their requirements of compressors from specialists in the lins.

(vi) Apart from compressors, the raw materials required are sea
ferrpus a!loy tubes, electrical wiring, ferrous and non-ferrous she:t IE:ILZEZI n:fr?é
refrigerating gases. Except for alloy tubes and gas, which are imported by
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foreign firms, the other iterns would be available from local sources. Certain
components such #s thermostats and pressure equalising valves that are covered
by patents, will need to be imported in the initial stages. Duby free import of
all such components by local manufacturers should be allowed for assisting
development of the industry. Loeal manufacture of components su_ch as mofors,
cabinets, switches and door fittings (which are specialised types) exists or can be
readily developed. The question of reimposing customs duty on the items of
iimport should be examined during the second stage of development.

(vil) Estimates for capital outlay cannot be furnished at the present stage
but, in accordance with the general trend in America where manufacture of this
equipment has been highly specialised, Indian automobile manufacturers should
be encouraged to develop this industry.

106, Light Electrical Industries.—It is gratifying to note that three il_n—
portant light electrical industries, viz., fan, lamps and storage and dry batteries
industries are already fairly established and developed. Steps have been sug-
gested to further develop these industries with view to meet not only the anti-
cipated increased demands of India but also to cater for the markets of adjacent
countries. Sufficient consideration, however, does not appear to have been
given to the manufacture of radios, electric fittingg and eleetric domestic equip-
ment, with the result that most of the country’s requirements are met by imports.
The demand for these items is rapidly growing and the country should develop
these industries.

107. Insulating materials industry, covering important materials required in
the manufacture of all electrical produets, has been sadly neglected. We have
recommended in Chapter VI that Government should take initiative in the early
sgtablishment of this industry. The development of dairy electrical, sound
recurding and automobile electrical equipment industries, where the requirements
aci, 00t likely to be large, may be left to the initiative of the commercial entre-
TTeneurs.

l0s. Radio Receiving and Transmitting Sets.—(i) Several factors have imped-

tne growth of the listening public of India as is amply bome out by the
tuilowing comparative figures of lisences issued in various countries.

Country Population No. of licences,
India 400,000,000 200,600
7,8 8 R. 170,600,000 10,351,361
Britain 44,000,000 9,884,000
Ttaly 43,000,000 1,020,845
France 42,000,000 5 248,445
Belgium 8,300,000 902,445
Helland 8,100,000 410,197
Hungary _ 7,000,000 03,856
Switzerland 4,600,000 850,000
Bweden 6,600,000 1,800,012
Australia 7,000,000 1,600,000
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(i) The nuwper of broadeasting stations in the couniry is so small that
unless high powered expensive sets ave installed it would pot be possible to
satisfy the requirements of the people, specially dwellers of villages. The
following figures reveal the position of broadcasting service when compared with

that in other countries.

Country Population No. of broadeasting atationa
India 400,000,000 15 (including States)
Australis 7,000,000 139
U. 8. A, 185,000,000 900

(iii) Since broadcasting is the easiest and cheapest mode of imparting general
knowledge to the public, Government would do well to develop broadeasting in
India. That will'promote the growth of the listening public and the indigenous

radio industry.

(iv) Another important factor hampering the installation of receiving sets is
the prohibitive price at which both high and low powered sets are sold in the
market, Government have imposed a heavy preferential duty of 48 per cent
on sets imported from U. K. and 60 per cent on products of other countries.
Middlemen add a large profit-margin making the cost to average purchaser
prohibitive,

(w) The pre-war demand of receiving sets was approximately 80,000 Nos. per
annum consisting mainly of all-wave sets of medium power. The demand for
transmitting sets was confined to that from the Government and it was very
limited.

(vi) The average annual import during the five years preceding the last war,
of both transmitting and receiving sets, was of the value of Rs. 82 lnlkhs.
Separate figures in respect of these two items are not available.

(vi)) During the pre-war period no attempts were made to produce either
receiving sets or transmitting sets in the country. At present, with the excep-
tion of one firm which has commenced the manufacture of complete radio sets
excluding valves, some firms are attempting to assemble reeeiving sets from parts
mostly imported from abroad.

(viii) The demand for receiving sets increased considerably during the war
pemod and is constantly increasing. With the growtk of electrification and
insallation of more broadeasting stations the demand will be very large. 1t is
-esimated that during the next five years the average annual demand t:;vould be
approximately 400,000 cheap popular and 100,000 high powered sets.

(ix) The manufacture of radio sets including all the components wi
exception of valves, should-be immediat".ely taken in hand with E view Stowsf-gdgg:
400,000 cheap popular and 100,000 high powered sets per annum duri:fg" the next
five years ar_ld this output to be further augmented with the expansion of broad
casting serviee during the succeeding stages. roac

(x) Capital required for the establishment of the industry would not exceed

Rs, 2 crores. The value of capital goods required
consist mainly of testing equipment, which wo%ld havtoiﬂdbeb?m;n;:t]idand would

(xi) As regards raw materials, with the exce ti
: . ! on of ;
conred o il s shd g s e, T4l 3
V}na erials are available in the country. However, in the course of next f e
ocal manufacture of enamelled and silk covered wires will be developed Ve years
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(xil) With a view w assist the industry, radio valves, which are not likely to
e manufactured in the country in the next five years, should be allowed fo be
imported free of duty and the question of reimposing the duty should be
examined after five years.

(xiii) For achieving the target aimed at during the next five years, four to five
factories will be required. One factory is already set up in Bombay and the
establishment of further factories in Calcutta, Earachi and Bangalore should be
contemplated.

(xiv) Transmitting sets are closely allied to receiving sets. With the impetus
given to the manufacture of receiving sets fogether with the further expansion of
breadeasting service, the manufacturers of receiving sefs should produce trans-
mitting sets.

109. Electric Lamps.—(i) Electric lamps include general service type, tele-
phone switchboard, automobile and train lighting lamps, toreh bulbs and neon
.and fluorescent lights.

(ii) The pre-war demand of all the specified types was approximately 10
million per anthum. The average annual import during the five years preceding
the last war was of the value of approximately Rs. 28 lakhs.

(iif) The electric lamp industry was set up in India before the commencement
-of the second world war and its further expansion tock place during the war
period. The Indian production in 1938 of the general service type of electric
lamnps was of the order of three millions and subsequently in 1945 it increased
to six millions per annum. The potential eapacity of the alreadv established
manufacturers at Calcutta, Bombay, Karachi, Mysore, Patna and Shikchabad is
-about fifteen million lamps against India’s annual requirements of nearly eighteen
millions. Additional machinery has been indented for by the existing manu-
facturers to achieve a production of 81 million lamps per annum,

(iv) At present general service type up to 500 watts. telephone switchboard.
automobile and train lighting lamps are being produced and steps have been taken
to preduce in the near future lamps of even higher wattage and torch bulbs.
Necessary technical data are being collected for the production of neon and
fluorescent lamps and in the first stage of five years India should be practically
self-sufficient in respect of her requirements of. electric lamps of all types ’

(v} The industry should aim at produeing 31 million lamps per annum during
the next five years. As the existing meanufacturers have already made provigion
for the production of 81 million lamps, the question of establishing further
factories or expanding the existing factories in the near future doeg not arise

(vi) Many raw materials such as gas and molybdenum wire, ang component
parts as caps, etc., are required for the manufacture of eleetric lamps and almost
all of them, with the exception of some glass shells, are imported. - The existing
manufacturers have taken steps to import suiteble machinery for manufacturing
these components and during the course of the next five years, the necessity of
importing these components also is likely to disappear. y

(vil) The Government has recently removed the duty on imports of af raw
materials and components required in the manvfacture of lamps and the Papel
recommends continuance of this policy.

(viii) When compared with lamp manufacturing industries established in
foreign countries, Indian industry is still in its infancy and consequently the exist-
ing duty on the imports of all general service type lamps should be‘adequately
mncreased to protect the growing industry at lenst for next few years till pro-
duction is increased and cost of manufacture has been reduced.

(ix) As t‘he anticipated production of 81 miilion lamps w41l be much more than
the country’s requirement of 18 million lamps, the surplus {amps should be avail-
able for export to the surrounding countries.



(x) Manuwmceare of valves for radio recelvillg BLA LLUUSIRLLLE SUws uas uv
Leen attempted in the country so far. Identical to it is the question of manu-
facture of X-ray tubes and fittings. Manufacture of thuse items can be under-
taken by the lamp industry, as is being done in other countries, but a high de-
gree of technique and research is needed to produce these items in satisfactory
quality. Manufacturers of radio receiving and transmitting sets and X-ray ap-
paratus in foreign countries obtain their requirements from specialists, who,
thvough research and experiment over a number of years, have evolved designs
of valves and X-ray tubes of high quality. It is emphasized that manufacture
should not be attempted unless the production of high quality articles is ensured
and it will therefore be necessary for Government to provide facilities for train-
ing and even considerable subsidv in the initial stages of the industry.

110. Electric Fittings.—(i) Electrie fittings play a very important part in the
use of electric energy. The manufacture of these in India has been sadly neglect-
ed. Only to a very limited extent bakelite switches, ceiling roses, cut-outs and
similar accessories are being manufactured by the plastic industry at Caleutta,
Bombay, Lahore and Mysore. So far very little has been done to produce polish-
ed brass lamp holders, brass covered switches, brackets and such fittings.

(ii) The avernge annual import of fittings during the five years preceding the
last way was of the value of appreximately Rs. 7 lakhs.

(iil) With the development of electrification projects the demand for electric
fittings will be considerable and constantly inereasing. The industry should aim
at manufacturing Rs. 40 lakhs woerth of fittings per annum during the next five
Tears,

(iv) The nature and volume of these goods do not justify the installation of
speecial plants for manufacturing them but the existing and rapidly developing
balielite industry and small scale factories could with advantage devote theitzt
energy townrfis the manufacture of these articles. The industry should have
no difficulty in manufacturing these srticles as high technique is not involved
Capital and capital goods required by the industry would be very limited. '

(v} All raw materials with the exception of bakelite powder and -

bars ave available in the ecountry. Bakelite powder is beir;pg mauufactu?gzll ifr‘il;?a::
limited quantities in Bombay and steps should be taken by the chemical indusirs
to estoblish more fnctories to increase its produetion and improve its qualit; y
Bollefl non-ferrous bars are also produced in India, but they are not rglled fo
sufficiently close tolerances with the result that thread cutting is made mo:'t
difficult. The non-ferrous industry should develop this product with s vie :o
satisfy the needs of electrical industries. Till such time as these are roducrgl i

the country of correct quality their duty free import is recommended. P >

111. Storage Batteries.—(i) The importance of lead ncid s g 3
manufneture in a nation building programme will be evigentcﬁor;f oifl?g efagi? t’t{jl(]g
’chgy have a very extensive usage. Modern mechanised transport'sw,'stems—;
ratl, rqad, sea or air—rely to a very great extent for starting lighting and oth
operations, on sych batteries. TFEvery automobile on the roon,d hoas at least o
battery performing the essential fumctions of starting lichting and i;s_.t_oue
Train lighting b:t_tter.ies are used for lighting purposes’ana opera(tion gfmflon.

~ The modern applications for batteries in Railways include air-conditio 'Orr an'sl.
way. mgnﬂlhpg _for track and signal eircuit and switching locom@tiv;lmo, l"IE‘%
marine applications for batteries are multi-farious. They assure contsl it ¥
gg:::; ts'or l(:)grllnt:!tfllg zﬁnd W1rleless and carry peak loads of pumps, hoists ‘11111131 gmﬁf

SSOTS. Aval vessels storage batterie i . e .
propulgion of sub-mariqes. Storgge batteriispg‘;ﬁ:hfoéufgrztﬁ;?g 9;:'51 for the
‘E;ses in izlephon; :elrwces such as transmitting, signalling and :W‘i’tcﬁ?rl:; 1:11-:5

repeaters and tele-printers. Air-eraft batterie noi
cranking, radio, ignition, navigation instruments,s lsalrlllt)ili);yg cgl:::f ntc:l?il;:l eﬁgﬁz

1
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and power apparatus. In places, not served by {_:entml-stg,tion power, farm
lighting batteries are generally in use. _High on;entml batteries are in wide use
in broadcasting stations as well as in radio receiving sets.

(ii) The lead acid battery manufacture was started in India i'n 1932. The
industry’s pre-war capacity was about 85,000 sets per annum but this mostly con-
sisted of plate manufacturing and not complete batteries. Wﬂsh the advent of
war and consequent short supply of imported batteries the indigenous industry
was called upon to meet the large demands of the Defence Services. With the
assistance of the factories already established the industry was able to cope with
these requirements satisfactorily. These factories are located in Caleutts,
Bombay and Bangalore. Recently one more large plant has been installed in
Caleutta.

(iii) The combined import of storage 4nd dry batteries during the five years

- preceding the last war was of the value of appmoximately Rs. 23 lakhs pér annum.
Beparate figures for imports are not available,

{iv) The demand for storage batteries will considerably increase with the
development of large rural electrification schenes, the establishment of motor-car
igdustry, the post-war development of the Indian Posts & Telegraphs Depart-
ment and general industrial expansion. The requirements of lead acid batteries
are estimated to be approximately 150,000 Nos. per annum. The present planned
manufacturing eapacity is more than sufficient to meet the country’s entirs
requirements of all types of batteries. The batteries so far manufactured are.
howerver, mainly of the type used in transport vehicles but with necessary assist-
ance from Gevernment Departments like Posts & Telegraphs Department, Rail-
ways and Defence Services in the form of loan of designs and, where possible,
samples, the indusiry should be in a position to meet other requirements as well.

(v) The industry should aim at producing 200,000 lead acid batteries per annum
during the next five years. The manufacture of nickel-iron and nickel-cadmium
batteries has so far not been undertaken and the existing manufacturers should
be able to manufacture these batteries slso. Government should assist in
purchase by lacal entrepreneurs of proprietory rights for these tyvpes of batteries.

(vi) With the exception of one firm which has a self-sufficient plant for the
manufacture and assembly of all the components, the other firms manufacture
plates and aseemble batteries fiom components mostly imported from abrond.
Most of the firms have, however, ulready arvanged for the import of capital plant
and machinery for manufacturing all the components and within the course of
the next two years or so the import of these components would also cease.

Lead and antimony are imported.

(vi) At present the manufrcturers are handicapped by the disparity in the
price of raw materials used in the manufacture of batteries prevailing in U. K,
and U. 8. A. on one hand and that at which they can be obtained in India. The
relative costs are given below for comparison.

— | Price in India Pricoin U, 8, A, | Pricein U, K,

Rs. a. p.] Rs. 8. p. Rs, a. p.
Lead per ton 668 0 0 430 7 8 208 0 0
Antimony do. 5500 0 0 1,108 1 3 1,602 10 0
Litharge do. 960 0 O 628 5 2 Not known
Beparators per 100 pieces 9 0 0 2 0 0 2 0 0
Containera per pizce 9 80 211 4 414 6
Bulphurio Aecid per ton 290 0 O Not knowny Not known

-



35

(viii) Based on the above prices, the material cost of one & volt 13 plate-
battery works out in the respective countries as follows:—

India { TU.S.A, U. K.
~ |
Re, a. p. ‘ Rs. a. p. Rs. 8. p.
22 0 0 L 11 7 0 11 13 0
|

Adding duty at 874 per cent to U. 8. A. and U, K. battery costs, the respec-
tive figures will ba:

India ‘ U.8.A. I U. E.

i - —
Ra. o p. Re. a P | Rs. a, p.
22 0 0 15 12 0 I 18 3 0

Tlie above stated prices are as ruling about a year back and have since
varied. However, these are good enough for the purpose of our investigation

(ix) Owing to this handicap, the indigenous manufacturer finds it difficult to
manufacture batteries at a price which will compete with the imported batteries.
Government should investigate the reasons causing the disparity and assist the
industry.

{x) With a view to protect the industry against competition from well estab-
lished foreign manufacturers, application of protective duty on imported finished
product is reconimended, at least for next few years till production is ipereased .
and cost of manufacture has been reduced. _

(xi) As the capacity of the existing manufacturers will be much in execess of
the country’s requirements, facility for export of batteries should be afforded by
Trade agreements with neighouring countries.

112, Dry Batteries.—(i) Dry baiteries are largely used in electric torches,
medical apparatus, radios and such establishments .as Posts & Telegraphs Depart-
ment, and the Defence Services.

(i1} The first factory for the manufacture of dry batteries was established in
Bombayv in 1934. Subsequently ancther large factory came into operation in-
Caleutta., DBesides these two factories, thers are a few small plants in Lahore
and Agra, which are at present in an experimentol stage.

(iii) The pre-waor capacity of the industry was roughly 15 million cells per
annuin,

(iv} During the war peried, the demsnd for batteries from the Defence
Services increansed considerably and were entirely complied with by the indige-
nous industry.

(v} With the cessation of war, demand from Defence Services will be much
less but owing to general industrial development, the requirements on the whole
will be considerable and are likely to be roughly 500 million cells per annum.
Bufficient capacity is, however, being established by the expansion of tha existing
factories to produce approximaﬁely 750 wmillion cells per annum,

(vi) The target to be aimed at by the industry during the first stage of five
years should be 750 million cells per annum.
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(vii) Several raw materials such as chemicals and waxed paper and com-
ponents like brass caps are being imported abt present, The existing factories
have made arrangements to import necessary machinery for. manufactuving
components, and in due course there should be no import of these components.

(viii) As regards disparity in cost of raw materials, tariff and export facilities,
the dry battery industry is on the same footing as the lead battery industry, and
the assistance recommended in the latber case should also be rendered to this
industry.

113. Electric Fans.—(i} The manufacture of electric domestic fans in India
was set up long before the last war and it is estimated that the pre-war capacity
of the factories established in Caleutta, Bombay, Lahore and Amritsar was i the
neighbourhood of 40,000 fans per annum.

(i} During the war, with a view to meet the very large demand of Defence
Bervices, the industry was rapidly developed. The present capacity iz approxi-
mately 150,000 fans per annum which is a conservative estimate and does not
take into account the production of a largs number of small manufacturers,

(iii) The pre-war demand for electric domestic fans is estimated to have heen
between 60,000 to 80,000 fans per annum. The average annual import of fans
during the five years preceding the last war was of the value of approximately
Bs. 27 lakhs.

(iv) With the rapid development of electrification projects, the post-war
demand for fans will be considerable and it is likely to be in the neighbourhood of
150,000 fans per annum.

(v) The industry should aim at manufacturing 200,000 fans per annum for
the next five years. Additional capital goods required for the expansion of the
in#tustry has already been ordered by the existing, manufacturers.

(v1) The important imported raw materials and components are ball bearings,
elecirical steel sheets, insulated copper wires and insulating moterials such as
leatheraid, efc. Pig iron, R.S. flats, sheets and non-ferrous metals such as
copper sheets and brass rods are available from indigenous sources. Since the
manufacture of electrical steel sheets and insulated copper wires has. already
begun in the country, the import of these raw materials during the course of the
next few years would be reduced.

(vii) As a very large stock of fans are stated to be awaiting disposal by the
Government and as full capacity for the manufacturing requirements of the
country already exists, although the free and regular supply of raw materials ig
not available, it is recommended that the import of the above specified tvpes of
fans.may be regulated.

(vii) With the further expansion of the industry, a large number of fans
would be left over as surplus and facilities for their export to the neighhouring
countries should be afforded.

114, Electric Domestic Equipment.—(i} Electric domestic equipment inclides
such items as electric kettles, heaters, electric irons, ovens, ete.

(if) The pre-war annual requirement for the equipment was small and was
mostly met by imports. Owing to the negligible demand of the equipment, very

little effort was made to produce it in the country. Pre-war import figures arve
not: available.

‘(iii) At pre.fsent a few factorics in Bombay, Lahore and Caleutta are manufae-
turing the equipment but to & very limited extent.

_ {iv) With the expansion of electric supply and the availability of cheap elec-
trical energy, the demand for these appliances would be considerable.

(v) The country should establish the industry with a view to produce Rs. 30
lakhs worth of equipment per annum during the next five years. The industry
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should also unaerwxe the manufacture of such fittings as ineubators, hot air
ovens, cream separators, sterilizers and other electro-medical apparatus. It
should also develop the manufacture of soldering irons. Their requirements
would be considerable as they would be needed by all large and small scale
factories.

(vi) Capital and capital goods.required for developing the industry would be
very limited.

(vii) Important raw materials like copper and brass sheets, M.S. sheets,
plates and rods and components such as poreeluin parts and rubber insulated
wires are available in the country. Nichrome wire has to be imported and should
be allowed entry free of duty. The manufacture of this wire in the country
should be encouraged.

115. Automobiie Electrical Equipment.—(i) No attempts have so far been
made to manufacture this equipment in the country as the manufacture of
automobiles had not been undertaken. All the imported automobiles have the
necessary equipment already fitted on them and sny further demand for it has
been in the form of replacement only. Information regarding the quantities of
such equipment imported was called for from importing firms but the vesponse
has been most unsatisfactory.

(i) Import of vehicles during six years preceding the second World War
-averaged annually 23,000 vehicles of different t¥pes and the replacements required
would be between five to ten percent varying for different items. In some cases
the percentage would even be lower than five. The annual demand of vehicles
-during post-war quinquennium period has been envisaged at 45,000 and even if
these are manufectured in the country, the quantity of electrical equipment
involved both for new vehicles as well as replacements would not be large enough
to justify the establishment of a separate industry for the manufacture of these
-«components. Should the manufacture of vehicles develop on sound lines, the
industry would itself be in a position to introduce the manufacture of these
.auxiliary components on the lines they have developed in other countries. Tt
may be noted that the manufacture of most of the components would require
specialised high technique.

116. Telegraph and Telephone Equipment.—(i) The principal consumer
-of telegraph and telephone equipments in India is the Post & Telegraph
Deptt. of the Government of India. The . Railwny Department and some of
the Indian States consume relatively small quantities. Some mereantile
firms also have private telephone exchanges installed in tlieir offices for inter-
communication between their different deparéments.

(i) The Post & Telegraph Department has three workshops, one at Alipur
(Calcutta), the other at Jubbulpore and the third one at Bombay. In these
workshops all its requirements of telegraphs lines stores (except wire and insy-
lators) are manufactured as also certain types of telephone subseribers instru-
ments, Morse and Baudot telegraph equipment and so on. There are certain
items of telephone exchange and telegraph office equipment, which the depart-
ment is not in a position to manufacture and are, therefore, imported. The
main items are (1) automatic exchange equipment, (2) high speed telegraph
apparatus such as teleprinter, (3) telegraph and telephome carvier apparatus.
The manufacture of the comparatively small requirements of these items not
being an economical proposition the department has adopted the poliev as
regards indoor equipment to-restrict the manufacture in its own workshol'as to
its requirements of manual exchange equipment, subscribers telephone sets
and the simpler types of telegraph apparatus as in the pre-war period. As
Tegards line stores the increased capacity for their manufacture in the Post &
‘Tele%rraph workshops during the war will meet the needs of post-war develop-
ment.
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(i) The requirements of the above three items during the next ten years
will be as follows:—

(s) Automatic Exchange Equipment:—The post-war plan of the Post
and Telegraph Department provides for a number of new ex-
changes in small fowns, the replacement of existing manual ex-
changes in medium sgized towns and the expansion of existing
automatic exchanges in larger towns.  Provision has also been
made for replacement of the Calecutta Manual Telephone Systein
by. automatic and for expanding the automatic systems in Mad-
ras, Bombay, Ahmedabad and Karachi. The spproximate cost

of automatie plant which will be required during the next ten
vears is Rs. 400 lakhs.

(b) Teleprinters: —Provision has been made in the post-war plan for
1500 new teleprinters.  After making allowance for the tele-
printers which will be taken over from the War Department it is
estimated that 1200 teleprinters will have to be imported during:

. g
the next ten years, the cost of which will be approximately Rs,
36 lakhs.

{c) Carrier Apparatug.—DMore plant hns_ slrendy been provided for the
War Depnrtiment during the last thice years than will be required
by the Post and Telegraph Departnent to meeh ity ltmnediate
pogt-wir needs. lie requirements of carrier apparatus during
the next ten years will be, therefore, rather small.

(iv) The average value of telegraph and telephone equipments imported
from the U. K. during the five years preceding the war was Rs. 17 lakhs per
annum. - With the post-war development envisaged above it is expected that
the value of the average annual requirements will be of the order of Tis. 100
lakbs. The Post & Telegraph Department did not find it economieal to manu-
facture this cluss of equiptment in its worshops as its requirements were small
but now that the requirements have increased considerably there i8 no reason
why the manufacture of these equipments in India should not be a practical
preposition.  Automatic exchange plant forms a major portion of the equip-
ments which will have to be imported. A factory has been started in India
by the Telephone Manufacturers of India for the manufacture of small sized
sutomatic exchanges. This firm should be able in two or three yenrs’ time to
manufacture bigger sized automatic exchanges also. Carrier equipment can
also_be manufactured by the same firm. However, this firm is a combine of
foreign interests in which indigenous capital or management have practically
no place. In accordance with the recommendations made hereafter, prior to.
encouraging manufacture of the apparatus by the firm. Government should en-
sure that proper safeguards to protect national interests are introduced in the
constitution of the firm. Tt is presumed that in accordance with f’.he general
policy in countries like England, France, etc., that uniike India are industrially
advanced, firma of this type. will adopt a motre national structure voluntarily,
failing which Government should exercise necessary pressure, In the event
of such foreign concerns not co-operating with Government in the matter of
changing their constitution to fall in line with the general policy, Governmend
should take steps to establish manufacture independent of such concerns.

(v) T}.'e'e are some component parts of manual telephone exchanges which
are now imported but which can and should be mannfactured in India. Some
firms in India have taken up the manufacture of some of the items, but the
quality of these manufactured goods meeds improvement. The Government of.
India should foster the industry by giving them technical and other assistance.

_117. Dairy Electrical Equipment : —(j) Electrical equipment is used in the:
dairy lngiustry for (a) production and handling of mitk and milk products apd
(b} quality control work. In the case of former, the equipment consists main-
ly of refrigerating plants, refrigeration cabinets, pasteurizers. cream geparators,

See Chapter ¥T Nationalization andjor Government Participation in Tlectrical Industriess
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'wate.r .and milk pumps, ete. For quality countrol work, electrical apparatus
onsisting of incubators, hot air ovens, heaters, ete., is mainly employed.

(11)' At present the requirement of dairy electrieal equipment is very limited
ut with the inauguration of rural electrification scheme and with the growth
i dairy farms, co-operative milk supply organizations, dairies, creameries,
:"hc., the demand for the equipment will considerably increase. The manu-
acture of the above specified items will not constitute & separate industry by
tself, but industries, such as refrigerator, air condition emd electric domes-
;_C;ﬁeqmpmen{; should develop the manufacture of dairy equipment also. No
iffie

ulty should be experienced by the manufacturers as necessary capital
yoods and technique would be available for this.

118. FElectrical Sound Recording Equipment: —(i) So fur the demand for
slectrieal sound recording equipment has been so little that no serious attempt

has beer_l made to build up the industry. However, with the rapid growth
of film industry, the demand for this equipment will increase.

(ii) Several attempts at copying foreign machines have been successfully
made but it has not been found possible to produce these on a competitive
basis. The equipment mainly consists of projective mechanism, sound equip-
ment and sband and of these the menufacture of projective mechanism iy a
e intricate wherena that of the ather two items s rimple.  Ar the dewinnd
for the complete equipment is niot expected lo be large, lts manufacture should
be developed as a side line by machine tool manufacturers. They should
take the assistance of radio manufacturers for the manufacture of sound

equipment,  Additional machinery for the manufacture of the complete equip-
ment would not be required.

119. Insulating materials:—The position in regard to their manufacture
has been dealt with exbaustively under the Chapters on ‘‘Availability of Raw
Materials’’ and ‘‘Nationalisation of Flectrical Industries’’.  Estimates of
the country’s requirements and capital goods needed for its development can-
not be furnished. That large quantities will be required and necessary raw
materials for its manufacture is available from local sources make it all the
more necessary that Government take proper steps for developing this indus-
try. If after investigation Government prefer commercial interests to handle
this industry, it will be necessary that Government provide adequate pro-
tection and subsidy, as otherwise the electrical industry in India as a whole
will be placed at a handicap as compared with foreign manufacturers.

120, Oo-operation with foreigm firms: —As will be seen from the preceding
portion of the Report, there are certain industries that can develop better
quality products or jneresse their volume of production without the assistance
of foreign technicians or collaboration. However, there are many items in
which the assistance of foreign interests would be essential for development
of local manufacture. The nature of assistance that will be required has been
mentioned wherever possible but it is essentinl that broad lines of policy be
also laid down for the guidance of commercial interests,

121. Research and facilities for research are severely lacking in the country.
The first effort should be to establish close econtacts with Government, educa-
tional or commercial organizations in foreign countries that can assist in the
matter. In England and America, research is generally carried out by com-
mercial interests, and co-ordination and supervision of research work is done
through the channels of associations, combines or technical institutions. Since
we have recommended that Government take the responsibility of establishing
proper facilities for research and education, it is suggested that the Government
make extensive enquiries in various foreign countries through experts in res-

pective lines or reputed firms of consulfing engineers. Many manufacturers
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are now willing to establish associate or subsidiary manufacturing organizs
tions in Asiatiec countries and it may be possible in the arrangements for estabi-
lishing such manufacture in India to provide for collaboration in research alsc.
The Panel is of the opinion that selection has not been made in the past of
personnel for research of higher technical training in a satisfactory manner,
and this question will be dealt with in detail at a later stage. It is here empha-
sised that to obtain proper co-operation and collaboration, it will be essential
that the best available personnel be selected, and where certain minimum
standard of qualification and experience is lacking, indifferent personnel should
not be sent to foreign countries for research or higher technical education.

122, Establishment of manufacture in India in collaboration with foreign
- interests will naturally raise the question as to the proportion of foreign mana-
gerial and financial interests in lccal organizations. It is not considered
practicable to lay down specific proportions or an outline of the extent to which
foreign interests may be permitted to control the local industry. Much will
drpend on the industrial policy end attitude of the Government and commer-
cial interests in other countries, together with the volume of trade that local
industrialists can assure without appreciable deterioration in quality.

123. As a general policy, the proportion of foreign capital in local interests
should be on & limited minority basis. It is likely that, particularly in the
case of difficult and highly specialised items, foreign interests will not eare to
foster industry in this country without prospects of adequate return. The
extent to which imported technical personnel should be utilised would also
need to be varied- according to the requirements of the individual industry. It
may not glways be a good policy to entirely eliminate foreign participation at
the risk of not having the industry at all or postponing its establishment for &
very long time. The aim should be to be independent of foreign technicians.
and management within a period not exceeding ten years.

124, Tt is worthwhile mentioning in this connection the policy followed by
Russia. Each foreign technician had under him two or three Russian under-
studies and the foreign technician was required to train his substitute so as.
to turn over the entire responsibility to the selected substitute within a speci-
fied period. The foreign technician stayed in the country for a further speci-
fied period until the substitute achieved the required standard of efficiency
and experience.

125. Collaboration with foreign manufacturers would involve in many eases
payment of royalties” for the use of patents.

126. Since Government have taken the initiative to foster the industrial
development of the country, it is very necessary that Government also assist
in negotiation by local commereial interests with foreign concerns in respect
of any arrangements for sestablishment of subsidiaries or associate companies
in this country. The negotiations for purchase of patent licences and work-
ing drawings could, with advantage, be channelled through some Governmental
azency or Corporation associated with the proposed Industrial Finance Corpo-
ration. It should be possible to draw up a model agreement detailing the
broad lines for the guidance of negotiators in such matters, so that commer.
cial interests wishing to establish dssociations by direct negotiation do not
plunge themselves into unhealthy enterprises owing to lack of expericnea or
due to pressure and thus injure the broad nationsl internsts.

1217. LOCﬂ:tiOn of 'Indusf.r}_r.mWn have whers osrible suggested auitable
locations whilst dealing individually with the varigus' categoﬁgs, muchinf::‘;
end equipment. _Ow1pg to the vastness of the country, the essential factor
should be economic distribution of raw materials, particularly copper and steel
the sources for which are few and far apart. Since, the proportion of wast.
age from the raw to the finished product is in this industry comparatively
amal_l, dlsper§a1 will not be a handicap. TIn fuct it is considered that by dis-
persing the industry over a wide area better distribution and maintenance
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fycilities will be possible than would be the case by concentratiug production
and distribution centres. Due regard must however be peid in the location.
of industries to such considerations as size and nearness of markels, easy
defence during times of war, enterprise of local inhabitants and availability of
cheap power and other indispensable facilities. Since transportation in India
is very expensive both in respect of time and money, it would be an advantage
to separate industries involving light tonnage from those involving heavy {onnage-
and locate the former in inland towns and the latter in port towns.

1928. Lack of skilled labour in the vicinity, housing and other facilities will
frequently discourage establishment of industry in centres that would other-
wisa be more suitable, Lack of housing, senitation and medical facilities in
industrial centres in India is & severe handicap and needs special attention,
If Government would provide these facilities we have no doubt that suitable
gkilled labour can be drawn even from distant places. It is essential there-
fore that certain minimum standards of comforts, medical and educational
{acilities, ete., should be laid down for all industrisl labour and where neces-
sary provided with the assistance of Government.

129. The Map at Appendix XII specifies our recommendations in respect
of establishment of electrical industries keeping in view the conditions pre-
vailing at present.

180. Development on Cottage Industry Basis.—Owing to a fairly high degree
of technique required in the manufacture of most of the items of electrical
machinery and equipment, it may be generally assumed that development on
cottage industry basis can be applied with advantage in rare cases.  “*The
‘only products that may be established on cottage industry basis are domestic
appliances such as hot plates, immersion heaters, electric kettles, welding
irons, lamp shades, table lamps, ete.”

131, The principal raw materials and components required in the manufac
ture of domestic appliances consist of:
1, Ferrous and non-ferrous sheet metal pressings.

2, Ferrous and non-ferrous light castings.

. Ceramie basis and resistance wire holders.

. Bakelite and other moulded parts for terminal conneetions.

Nichrome snd other resistance wires and strips.

. Cloth, paper and galvanized iron wire for shades.

. Timber for table lamps.

182, Sheet metal pressings are already made extensively in the country .

on cottage industry basis and may be developed further by providing assistance .

in improving design, quality and finish. In respect of certain items, tool room
equipinent for dies and presses may be needed. This also can be established -
on eottnge industry besis for distribution over specified areas.

183, Ceramic parts could be meade in bulk and distributed through Govern-
ment channels. The same would apply to plastic moulded parts for which .
factories exist in Calcutta, Bombay, Lahore and Bangalore.

184, Hesistance wire and strips could be imported and distributed through
Government or trade channesls.

185. Cloth, paper, galvanized iron wire and tintber ave already readily
ayailable all over the country. . ;

136, For purposes of mainfpining uniform and satisfuctory quality pro-
ducts, a committee of engineers should be established for making initial in-
vestigations in regard to the industry. The eomposition of this committes
should be as follows:—

1. One electrical engineer conversant with the manufacture of e‘sctric
domestic sppliances,

b

s L B U
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%, One mechanical engineer experienced in sheet metal pressings and
light ferrous and non-ferrcus eastings.

8. A representative technician from Ceramic industry.

4. An engineer experienced in plastic moulding and production.

5. An engineer from a large utility concern conversant with the require-
ments of the market.

137. The functions of this committee should be:—

‘1. To select correct sizes and types of units under each of the above

items of domestic appliances.

2. To design and make necessary working drawings.
8. To prepare schedule of materials.
4. To make a complete list of parts required and classify such parts
under the following headings:-—
(a) sheet metal pressing and castings,
(b) Bakelite moulded parts,

(c) Ceramic parts. i
(d) Nickel and micanite and other insulading parts.

(e) Imported components.
5. To draw up specifications. for the wvarious materials and lay down
minimum standards of quelity end finish.
6. To specify tests by manufacturers to ensuré satisfactory quality out-

put.
7. To standardise equipment required for the manufacture ‘of various
products.
188. A directive should be given to this committee to see that the design
s made as simple as possible, so as to facilitate assembly.and bulk produc’g19n,
A little local touch in the shape and size, especially for items such as boiling
kettles, hot plates, lamps, shades, etc., would be a strong point of appgal to
the users of these appliances, The committee should complete the initial
work expeditiously. Thereafter the Provineial and State Governments should
establich Applications Cominittee whose funections would be mainly to keep
abreast of progress and development in other countries, The expenses of such
a committee could be wholly or partly met by charging & cess on the products.
189. After obtaining the report, drawings, specifications, ete., from the
above committee, the (Government should circulate t?lem to the Directors of
Industries of various Provinces and States with a view to elicit information
{from them ag to what parts of the equipment could be made on a mass pro-
duction- basis by factories either Government or private in their territories.

140. The information received from the different Directors of Industries
should be interchanged so that each one can supplement what the other can-
not produce.

141, The industry should be run either by industrialists on a co-operative
‘basis or by the Directors of Industrigs. They should seleet the best suited
-personnel for such type of work from among the artisans in their area and
arrange for their necessary training in assembly and finish in jails, industrial
schools, oceupational institutes, ete. They would need to provide the arti-
sans with tools, designs, raw materials and components for the production of
chosen articles. Some of the finished articles would need to be brought to a
convenient place for testing and that would be either the Electrical Depart-
‘ment of the Province or State concerned or a local utility concern, there it
would be given a thorough test, certified and stamped. The tested articles
could be put on the market through the trade or a local utility concern or Gov-
ernmextt cotfage industry -ghow-room.
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CHAPTER Vi1
Nationalization and/or Government Participation in Electrical Industries

142. Nationalization and/or Government Participation in Electrical Indus-
tries.—The Panel, throughout their deliberntions, have generally been guided
by the principle that private enterprise should be allowed fullest play in the
development of electrical industries in this country and that any departure
from this practice should be limited only to specific cases where the cireum-
stances of an individual case justify, in the interess of the establishment of
the industry, the adoption of a‘different course. The Panel, as constituted,
have not given any extra consideration t6 the ideological or other considera-
tions which influence public mind and Governmeni policy in many spheres,
The Panel have no desire to enter into. any debatable points and have therefore
decided to limit their recommendntions so as to produce a more realistic re-
port, to the sole and primary aim of earliest establishment of various electri-
cal industries in this country on a sound basis.

148, Capital and enterprise have been coming forward to some extent in
this field. With the general awnkening and desire to industrialise the country,
more capital and enterprise are likely to be devoted to the field of elestrical
industries. Yet we, feel that on the.whole electrical industries in the country
are in their early stages and that there is room for Indian products to reach
higher standards. However enterprise and capital are not likely to be forth-
coming in the near future for certain sections of the industry without the
active participation of Government, In the opinion of the Panel such sections,
the establishment of which are essentinl and of basie importanee for develop-
ment of the industry as a whole. and more particularly where Government
are the chief consumers, it is necessary that Government control or enterprise
should step in at this stage. The following is the list of industries which fall
under this category.

144, Telephones, Telecommunications, Teleprinters ang relating  equip-
ment.—Government have adopted the policy of taking over commercial interests
operating telephone and telecommunication services. The loenl manufacture
of all equipment for such purposes should be estublished by Government on
an economically sound basis. Government heing practically {he only pur-
chaser of such equipment ean accurately forecast their requirements over a
tong period and by acquiring rights to manufacture loeally up-to-date equip-
ment developed in forcign eountries, can maintain a high standard of service
at an economieal cost. Government have, during war more particularly and
even in peace-time, manufactured many items of such equipment in the tele.
graph workshops at Caleutta and have established similar schemes at Jubbuyl.
pore and Bemhay presumably in consequence of benefits devived from past
experience. It is not known whethqr Government’s efforts to manufacture
such equipment have been a commercially sound proposition.,, but we have neo
doubt that with the increased demand resulting from the schemes for éxpan-
sion that Government have, they can establish the manufacture of telephone
telegraph and telecommunication machinery and equipment on g sound basis,
This will lend to considerable indirect benefits to electrical industry and the
country in general. '

145. Signalling and Iqterlocking_ Equipment.—Manufacture of this
ean be readily dpyeloped in the Railway Workshops by Government
ways areé the main consumers and already have a nucleys ovrganization that
pin he suitably expm]'leﬂ for manufacture of sueh equipment? Very little
ix known #n thé publie in reeard to Government’s methods to commercinlise
such maniifacture, Tt most be emphasised that for the scheme to he R‘noce‘;%-
¢ul, the mamifacture should he established o that proper standards of cjual%f'v
and efficiency are maintained at economic eosts. .

also
. a8 Rail-
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146. Insulating Materials.—This industry is in & very undeveloped state
and it is necessary in the national interest that it should be started with mini-
mum possible delay. In view of complications such as patent righis, conti-
nuous research, and heavy financial investment without prospects of proper
return in the near future, commercial interests are not likely to undertake its
development in the near future, Being a feeder indusfry, the future develop-
ment of manufacture of electrical machinery and equipment will depend on
local establishment of the industry on a sound basis. It is necessary that i6
is established under Government's segis and commercial interests given a
-voice in respect of costs of manufacture, quality and distribution. This covers.
the following items;

Tapes, cloth and tubings.

Fibre, leatheroid. insuleting paper,
Press-pahn paper,

Varnishes and oils,

Cable jointing compounds.

Mica snd micanite products.

147. Cables and Wires: —Yhere are some firms in India manufacturing:
cables snd wires. However, their capacity is too small to meet the require-
ments of the country. Large quantities of ecables and wires will be reguired
in the future ‘development of the country, both by Government and Comep-
cial interests, and hence their manuiacture should be encouraged and eontyol-
led by Governient in the larger interests of the industry as a whole.  Ijge-
trolytic copper and insulating materials are required in the manufacture of
cables, wires, etc. We have at an earlier stage dealt with the question gf
development of processing of raw materials and the difficulties relating thepe.
to. We are convinced that as a natural sequence further expansion of the
industry should be undertaken cither entirely by (}oyetnment or interegts.
largely controlled by Government by active participation.  Economic supply
fior industrial purposes and high standard of quality are essential in these pro-
ucts.

CEAPTER VII
Gonera)l Recommendations
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R et .-;::.} ;"}’,i,ﬁf]{“ e ,4:';‘,:,::,11 ;[;,at].s WOl’Jld have to he achieved in a
much shovro» pericd.  The additional bandienpa arising from lack of top techni-
cal personnel, research facilities snd the dependence ¢n the imported specialis-
ed equipment, design, etc., add to the difficulties in establishing the industry
on & sound commmercial basig. There is no doubt, therefore, that assistance
from Glovernment in the shape of subsidy, protection, provision of facilities
for specialisnl -fechnical advice, research, etc., will play an important part.
We have generaily followed the policy of encouraging commercial enterpriy

and recommendsd nitiative by Government only in such cases Where the
prospects of early return on investment and labour are not very attractive in
the beginning and so commercial entrepreneurs would be reluctant to develop
them. In countiries like Canodw, many industries have developed with tha
assistance of commercial interests in neighbouring friendly countries. Tn the
case of Tndia, its physical remoteness from the industrially advanced countries
is a further handicap hut it is hoped that by the increased facilities for air
travel together with establishment of relations on & more equitable snd rational
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basis with highly industria] countries such ag England and America, it will pe
possible to estublish an interchange of technicul kmowledge, personnel and
facilities.

149. Subsidy, Protection and Preferentizl Treatment to Indian Industry.—
It is difficult to make a general recommendation for the grant of protection,
subsidies, or preferentisl treatment to Indian indusfries at a time when world
opinion, at least in the advanced countries, is veering round to a freer ex-
change of goods and removal of trade barriers, While India should aim at the
achievement of ihis goal, placed as we are, we cannot shut our eyes to the
realities of th= situation which warrant that adequate and scientific protection
should be given io some of the electrical industries, the fostering of which is
essential both in the larger interests of ‘the country and for defence. Diserimi-
nating protection, limited to & peirod of years, is what we recommend to be
the best course to adopt. In the interests of the consumer and in orler to
stimulate the adoption of efficient methods of production by industries, both
the gramt of protection and its continuance should be subject to periodical
checks by competent authority like the Tariff Bpard. While we are in favour,
under the present conditions of granting protection, we also are not less con-
scious of the inlerests of the consumer or the great need for avoiding the
tendency in protected industrics to follow uneconomic methods and to lag
behind in the struggle for improving their methods of production and cheapen-
ing their costs. The protection we command should therefore be of a tempo-
rary nature limited to = period of years, depending on the circumstances of
ench ihdustry, after which the position should be reviewed caorefully. The
industrialists of the country should take extreme care to plan for expansion
or new installotions in & thorough manner, and devote all the energy possible
to develop the industries undertaken by them rapidly end co-operate with
Government to eliminate protection and assistance within as short a period ns
possible

150. There are certain indusiries particularly in respect of raw materials
processing, ete., that probably will remain a burden to the Government for
& long veriod but there is no doubt that with proper planning and co-ordination,
the financial encumbrances will steadily reduce, so as to be Iinconsiderable
compared to the adventages gained by establishment of basic and key indus-
tries in the country. DBearing in mind the factors involved we recommend that
there should be an organisation established by Government for keeping constant
watch ou the dustries receiving substantial assistanee from Government to
ensure thut mobufacturing costs are steadily reduced and that constant im-
provemant in maintained in respect of design, quality, ‘worlunansbip and
standards of efficiency. The industries should realise that India can raise her
standard of living only by increasing prcduction, lowering costs and prices and
extznding markets.

151, The Parvel is of the opinion thut existing machinery and procedure of
the Indian Tariffi Board suffer by comperison with those elsewhere, firstly in
regard to the temporary nature and secondly in regard to absence of power to
initiate and sponsor changes suoc moto. Wiih a view to render prompt assist-
anca to the growing industries of the country, the Panel stromglv vecommenas
the estnblishment of = permanent Tariff Board to which references may he
made direct without the need to make an approach through other Government
channels at all stages,

152. The Tndia Government have for a number of vears adopted the poliev
in regard to their purchases of. giving preference to Indian products emd it is
emphasised thab this policy should be continued. In the initial stages the
products of Indien industries would need & certain amount of latitude by
accepting lower standards of quality and workmanship but by periodiead
changes of specifications and testing standerds, etc.. the Indian = industry
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146. Insulating Materials,—This industry is in a very undeveloped state
and it is necessary in the nafional interest that it should be started with mini-
mum possible delay. In view of complications such as patent rights, conti-
nuous research, and heavy finaneial investment without prospects of proper
return in the near future, commereial interests are not likely fo undertake its
development in the near future. Being a feeder industry, the future develop-
ment of manufacture of electrical machinery and equipment will depend on
local establishment of the industry on a sound basis. It is necessary that it
;3 established under (Government’s segis and commercia]l interests given @
voice in respect of costs of manufacture, quality and distribution.  This covers.
the following items:

Tapes, cloth and tubings.

Fibre, leatheroid. insulating paper,
Press-pahn paper,

Varnishes and oils.

Cable jointing compounds.

Mica and micanite products.

147. Cables and Wires: —There are some firms in India muanufactuting
cables and wires. However, their capacity is too small to meet the require-
ments of the country. Large quantities of cables and wires will be required
in the fuiure ‘development of the country, both by Government and Commer-
cial interests, and hence their manufacture should be encouraged and control-
led by Government in the larger interests of the industry as & whole.  Elee-
trolytic copper and insulating materials are required in the monufacture of
cables, wires, etc. We have at an earlier stage deal_t.'\wtl_l the Question of
development of processing of raw materinls and the difticulties relating thepg.
to. We are convinced that as & natursl sequence further eXpansion " of the
industry should be undertaken either entirely }:‘)y _Grovernment Or literests
largely controlled by Government by active participation. ]j]cor}omm supply
fior industrial purposes and high standerd of quality are essential in thege pro-

ucts.

CHAPTER VII
Aeneral Recommendations

148. Qurestiove of subsidy, protection, preferentinl treatment, technical
advice, rescarch, ete., have heen dealt with in the Chapter headed ‘“‘Proposals®’.
We specify heve the broad lines of policy in respect of these for the guidance
of Goverumer* It is recognised fact that the country is induvstrially in a very
-backward state. In any scheme of future development the progress made by
other countries over a period of several years would have o be achieved in a
much shoric» period. The additional handicaps arising from lack of top techni-
eal personnel, research facilities and the dependence cn the imported specialis-
ed equipment, design, ete., add to the difficulties in establishing the industry
on a sound commercial basig. There is no doubi, therefore, _that assistance
from Government in the shape of subsidy, protection, provis[on of facilities
for specializel -technical advice, research, etc., will play an important part,
We have generally followed the policy of encouraging commerecial enterprj
and recommendsd initiative by Government only in such cases where the
prospects of early return on investment and labour are not very atfractive in
the beginning and so commercial entrepreneurs would be relucfant to develop-
them. In countries like Canade, many industries have developed‘ with  thn
assistance of eommercial interests in neighbouring friendly countries. In the
case of India, its physical remoteness from the industrially advanced countries
is a further handicap but it is hoped that by the increased facilifies for air
travel together with establishment of relations on a more equitablz snd rational
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basis with highly industrisl countries such ag England and America, it will e
possible to establish an interchange of technicul knowledge, personnel and
facilities.

149. Subsidy, Protection and Preferential Treatment to Indian Industry.--
It is difficult to make a general recommendation for the grant of protection,
subsidies, or preferential treatinent to Indian industries at a time when world
opinion, at least in the advanced countries, is veering round to & freer ex-
change of goods and removal of trade barriers. While India should aim at the
achievement of lhis goal, placed as We are, we cannot shut our eyes fo the
realities of the situation which warrant that sdequate and scientific protection
should be given to some of the electrical indusitries, the fostering ofp which ia
essential both in the larger interests of ‘the country and for defence. Discrimi-
nating protection, limited to a peirod of years, is what we recommend to be
the best course {0 adopt. In the interests of the consumer and in orler to
stimulate the adoption of efficient methods of production by industries, both
the grant of protection and its continuance should be subject to periodieal
checks by competent authority like the Tariff Board. While we are in favour,
under the preseut conditions of granting protection, we also are not less con-
scious of thc inlerests of the consumer or the great need for avoiding 4he
tendency in protected ‘industries 1o follow uneconomic methods and to lag
behind in the struggle for improving their methods of production and cheapen-
ing their costs. The protection we command should therefore be of a tempo-
rary nature limited to o period of years, depending on the circumstances of
each ihdustry, after which the position should be reviewed ecarefully. The
industrialists of the couniry should take extreme care to plan for expansion
or new installations In a thorough manner, and devote all tha energy possible
to develop the industries undertaken by them rapidly emnd eco-operate with
Governinent to eliminate protection and assistance within as short a period as
possible

150. There are certain indusiries particularly in respect of raw materials
processing, etc., that probably will remajn g burden to the Government for
a long period but there is no doubt that with proper planning and co-ordination,
the financial encumbrances will steadily reduce, so as to be inconsiderable
compnred to the advantages gained by establishment of basic and key indus-
tries in the country. DBearing in mind the factors involved we recommend thst
there should be an orgenisation established by Government for keeping constant
watch on the ndustries receiving substantial assistance from Government o
ensure thot mspufacturing costs are steadily reduced and that constant im-
provemant is maintained in respect of design, quality, ‘workmanship and
standardg of efficiency, The industries vhould realise that India can raise her
standard of living only by increasing production, lowering costs and prices and
extending markets,

151. The Porel is of the opinion that existing machinery and procedure of
the Tndian Tariff Board suffer by comparison with those elsewhere, firstly in
regard to the teinporary nature and secondly in regard to absence of power to
initinte and spensor changes suo moto. Wiih a view to render prompt assist-
ance to the growing industrvies of the country, the Panel strongly recommenas
the estoblishment of @ permanent Tariff Board to which references may be
made direct without the need to malke an ‘approach through other (overnment
channels at all stages,

152. The India Government have for a number of vears adopted the poliew
in regard to their purchases of. giving preference to Indian products end it is
emphasised that this policy should be continued. In the initial stages the
products of Tndien industries wou_lc'l need a certain amount of latitude bv
accepting lower standards of quality and workmanship but - by periodioal
changes of specifications and testing standards, ete.. the Indian industry
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should be helped to maintsin steady improvement. Further, Governmens
should not enter into any long term commitments for purchase of materials
required in connection with railway expansion, power development, etc., with
foreign interests. Where, after thorough investigation, Government are satis-
fied that supply from local sources would not be possible within & reasonable
period, it may be advantageous to enter into long fterm commitments but the
possibilities of assisting the lozal industry by such suppliers should be explored.
Government should give the widest possible publicity to its requirements for
post-war development in all its branches with a view that the local industrialists
prepare themselves to meet such requirements from the country’s production
to the maximum possible extent. The requirements should be so grouped that
individual industries cen readily adjust its production to meet them.

153. Higher Technical Education and Research.—The existing facilities in
the country for technical education aud research are known to be of a very
poor standard and’ entirely inadequate for the needs of an industrially growing
country. The educational facilities available in Indian Universities and Indian
Institutions for electrizal engineering come to the - diploma standard and not
to the degree standard of foreign Universities. This is s consequence of the
educational policy followed in this country for many generations, but with the
.new vision of an industrialised and free India, the Panel strongly feel that it
is essentiu) for the purpose ¢f industrialisation that the standard of edueation
in this country be so raised that the products of our Institutions and Universities
do not compare unfavoursbly wish the products of foreign Institutions. and
Universities. This may involve importing temporarily a large number of

technical experts and professors, but hig price should be paid in the interest
of general development,

154. Modern cleclrical indusiey is based on research and fabulous sums
are spent every __year_by electrical institutiong in Europe and America. With
‘_r,he Indian elef’t}':cﬂl industry still being on a small seale and in early stages,
it woulrl.be dlﬁ‘}cult to expect it to undertake research on a vast scale or a
comparative basis. It is therefore essential that the national laberntories which
are likelv to be set up by the Government should take care of this aspect of
_*.he_ probley. This should not, however, absolve the indugtrialista carrying
their shave of the burden. We cannot but emphasise, with all the strength
and conviction nt cur command, thet unless India invests more money 'u

refses}rdl_ and edueation it will be in vain to look forward to any era of indus-
trialisation in this country.

155. While on this subject, the Panel feel that some liaizon should be
established between rsgearch in foreign countries in the electrical industry ond
vesearch ¥hnt may perbaps be carried on in Institutions in India. As ovur-
lapping should be avoided as far as possible and a problem that has already
been golved in foreign eountries should not be taken up again, recourse in suck
eases should be kad to gain the knowledge by suitable usrrangements with
foreign firma and by using India’s unique position as supplier of raw mafterinls
and as markew in foreign industrial countries for bargaining.

156. A= we have stateq at an earlier stage, the selection of trainees for
resenr-h and higher technical educations has in the past not been made in a
satisfactory muanner. Dependence on examination results is not =2 reliabla
procedure for solecting the best available material. Admission to the techni-
cal institutions should be made on the basis of the prior educational caresr of
+he individnal and the hest availahle eandidates should be encoursged to take
vp technical career rather than other remunerative services at an early stage
in thei- life. Technical education is expensive and in the interest of drawing
she hest students without fear of a prolonged expensive training, scholarshine
chanld be penerously given to deserving candidates. The progress nf ewes
student should be closely wafched buoth in theoretical whd practieal work so
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that the student’s attention is diverted at an early stage to speciasliring in
manufacture design or research in accordance with the aptitude shown by the
student. The Panel are aware of Govearnment’s proposals for regional techni-
cal institutions and emphasise that their establishment should be hastened.

157. The American experts have emphasised the complete lack of *‘know
how ’ amongst the techniciansg of the country. “Know how™ is defiined in
their report as:

“The intimate knowledge of the most, practical means under any given,
condition to produce in quantity at lowest cost and involves knowledge of
methods of processing, tooling and designing of jigs and fixtures, the lay out
of equipment and the provision of labour saving devices, the designing and
setting up of proper controls of production and inventories; the organisation of
supervisory personnel and laying down lines of authority and responsibility.’

158. It will be seen that it is very essential to take care of this factor at
every stage in technical training, research and co-ordination.

Technical Advice and Personnel type

159, Purchasing Agency for Patent Rights.—The American experts Messrs.
Ford, Bacoa and Davis, U.8.A., who were asked by the Government of India

to report on the ‘Munufacture of Industrinl Machinery and Equipment in
India' have sinled ag follows:

“Industrialisation in India would be’expedited if the designs worked out in
othor countries covld be secured for manufacture in India with -such modifica-
tions as may be necessary to adapt the products to the peeuliar eonditions
existing. Many products are protected in other countries by patents but gene-
rally it is possible to negotiate for the use of patents, licences and to acquisi
tion of working drawings and specifications. It would seem, in order to facili-
tute negotintions for sueh rirhis and privileges, that they should be channeled
through some Governmental uyency rather than te let each industrialist earry
on individual negotiations, Ve thinle, therefore, it is of great importance to
vour overall pinns that such an agency be formed.”

160. The Panel entirely ugree with the above view. Xowever, it is possible
that in many erses negotiations aiready instituted individually by local indus-
trialists may have advanced far too far for Goternment to intervene at this
stage. Tris would not eliminate the necessity for establishing an ' Industrial
Corporation’” for the purposes of negotinting the purchase of designs, patents,
liceneas, working drawings, etc. 'The local industrialists who have already
made satisfactory progress in their negotiations mny be allowed to finalise their
arrangements without Government intervention if they so desire.

161. We have guggesied at an earlier stage that Government should draw
up o standard agreement or broad basis of agreement giving due regard to the
interests of the country so as to prevent foreign interests taking root locally to*
the detriment of the Industries in the hands of the nationalg of the country.
This Panel recommends establishment by Government of an Industrial Corpo. -
ration in which commercinl interests should have adequate voice. The fune-
tions of the Tndusirial Corporation will mainly be to provide necessary capital,
where capital from commercial sources is not forthcoming readily, after satis-
tying themselves that assistance from foreign interests 18 essential and thas
the arrangements by local interests are coramercially sound. It may become a
tendency in the country to draw foreign capital and management with nominad
local interests and establishment of such organisations should be definitely
discouragel.

162. Congalting Enginesrs.—In many highly developed products involving
high degres of technique and complicated process of manufacture, there will
be need for constant reference to experts on techmical matters. There will be
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many industries such as manutacture of X-ray equipment, television, electrical
toicroscopes, high frequency furnaces, ete., in the manufucture of which advice
from expers consulting engineers will be of consideruble assistance. Govern-
ment should therefore make necessary investigations and appoint specialisis in
the form of foreign concerns or individual teehnicians, or a Board of techunicians
to which the mdustry could make reflerence at various stages of the develop-
ment to overcome the difficulties they may experience. Whatever the orgu-
aisaiion the essential factor should be that they are able to advise on both
design and manufacturing diticulties and in some cuses also in investigating
suitability of raw materials available from local sources. - [t is not necessary
to enumerate the tvpe of products or specify the nature oi technical assistance,
ag much will depend on .the extent and competence ol technical sssistance and
personnel employed by industrialists in the organisations they set up.

163. Availaijlily to Trade and Indusiry of Expert Advice from Government
Personnel.—\We have suggested in the preceding paragraph appointment of
consulting engineers which would naturally be a somewhat expensive set up.
However, Goverument can make available to the trade and industry expert
sdvies irom persomnel, employed in their organisation for nornal development.
For example, in connection with hydro-electric expansion, Government have
provided training abroad of their officers at considerable expense to publie ex-
chequor. There is no reason why the Department concerned should not so
srrange the training and selection of their expert personnel, whether of local
or foreign origin, that such personnel be capable of providing techmnical assist-
ance to trade amd industry also. Somewhat similar secheme should be possible
in respect of telephone, telecommunications, feleprinters, radio, signalling and
interlocking railway equipment as the Departments concerned normally need
to engage exzperis for efficlent management. The Panel is therefore of the
opinion that Government should make necessary provision in their future
schemes and snnounce to the public the nature of assistance that such per-
sonnel can provide wherever satisfactory arrangements are possible, For
example Government ean provide considerable assistance to the electrical in-
dustry by manuvfacturing for them taps, dies and gauges, ete., in the Ordnance
Faoctories which are at present the only suitable organisations in the country
capable of manufacturing these products.

164. Specifications and certificates.—The proposed Indian Standards Insti-
tution should eo-ordinate the Indian Stores Department. Indian Railways and
Ordnance Specifications and draw up Indian Btandards Specifications, which
should be exclusively followed by =ll Government Departments and industrial
concerns, The Institution should endeavour to standardise finished products so
as to meet the climatic and economic conditions of the eountry together with
maximum utilisation of locally available raw materials.

165. The Panel notes with satisfaction that the Government have decided
to establich a National Physical Laboratory in India. Thig orgemisation can be
a nueleus for establishing extensive research and assisting in stendardising
suitable designs, epecifications and rew inaterial substifutes in accordsnce with
the needs of the country,

166. In oddition there should be an Inspection Organisation as an extension
of ths existing Inspection Wing of the late Indian Stores Depgrtment, for
certifying the quality of certam Indian products. This inspection, together
with extensive publicity to educate the general public to insist on _certain
minimuimn standards of quality, will give considerable impetus to improving the
qtiality of the Indian products. It will therefore be necessary for the Inspec-
tion Organisation to underiake inspection und certification on behalf of com-
mer:ial organisations. This 1s being done to & certain extent in respect of
supplies of steel unq has been found to be of considerable assistance In educat-
ing the public to eall for proper quality of steel for the purpose required.
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Initiative by Government:

167. Electrical Machinery and Equipment Board.—{(i) It will be seen that
thare are many difficulties and handicaps in giving practical shape to the
Panel's secoinmendatzion. The Panel is of the opinion that the development
of the industry should be actively and persistently {ollowed and certain amount
-of technical ussistance should be readily available as and when difficulties are
experienced. With this object in view the Panel recommends establishment

of an Blectrical Machinery and Equipment Board under the auspices of Gov-
ernmentg,

(ii}) The Board should have the following two Panels: (i) Light Electrical
Industries Panel and (ii)) Heavy Electrical Industries ¥anel. The members
of the Board and Panels should be drawn from industrial associations, the pro-
posed National Physical Laboratory for India, Indian Standerds Institution
and such other orgunisations as are vitally interested in or connected with the
development of electrical machinery and equipment industries of India,

{iii} The Board should be an advisory body to the Government in regard to
policies to be adopted for the development of electrical machivery and equip-
meant industries. Government should also uiilise this agency in exercising
xecessary checks on production costs, standards of qualiby and workmanship,
investigations in regard to raw material substifutes, ete.

(iv) We have already elsewhere pointed out the appalling lack of statistics
in the couniry and it should be one of the essential functions of the propcsed
Electrical Machinery and Equipment Board to advise Government on the
form of slatistics 10 be muintained in respect of production, import and export.
The collection and publication of such statistics will still be the function of the
present Government organization. However it is suggested - that facilities
should be provided to employees of industries to obtain training in the matter
.of collecting statistics. This we understand is the practice of the Boarq of
Trade in England. Statistics for imports, exports and loeal production should
‘be maintained not only in rupee values but also in numbers or weights by
specified types and classes of machinery and equipment.

168. Transport.—The existing system of freight rates on raw materials and
finished produets is presenting difficulties to the electrical industries in the way
of excessive incidence of freight costs arising from long haulages. We strongly
recommend infroduction of telescopic and sliding scale of rates for long haulages
Tolated to quantum of materials offered for despatch every month. Railways
should also provide betfer siding and handling facilities in industrial centres as
stated before. o

189. Deputation to foreign countries.—It will be seen from our recom-

mendations that considerable essistence from foreign countries is needed for
the establishment and development of indigenous industries. Whilst it will
be essential to establish individusl contacts after the initial stages of planning
are over, the Panel iz of the opinion that considerable initial work and esfab-
lishing of friendly relations would be achieved by sending a deputation of in-
dustrialists, educationiste, technicians and scienfists connected with electrical
industries to foreign countries. The members of this deputation should be

conversanb with the needs of the country in respect of raw materials, equip-
ment, technical personnel, ete.,

The deputation should study and meke recommendations on:
() Suitable .schemes for providing technical educstion and research
facilities in India.

(b) Arrangements for obtsining raw maferials, equipment, fechnical per-
sonnel, ete., from foreign countries.
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(¢) The American experts have emphasised the lack of “‘know how’’ and
" the deputationists should make a special study of how such
knowledge can be developed in this eounfry, and
(d) Such other functions ss Governmeny might consider proper.

170. Time-Table for the First Five years’ Development.—The first five
years' plan for the development of electrical machinery and equipment indus-
tries as can be visualised today is outlined below, The first two years will
have to be a preparatory period during which most of the ‘%feliminary work of
orienting the line of development of new industries, establishment of Indisn
Standards Institute, National Physical Laboratory for India, Testing Labora-
tories, ete., will have to be tiken up. Starling from the third year the concrete
results of planning will manifest themselves in incressed production and the
variety of mabufacture,

171, First year.—1. Formation of an Electrical Machinery and Equipment
Board to assist the Government.

2. Government to collect fzetusl data in details regarding imports, exports,
productive capacity of the country, actual production, ete.

8 Early establishment of suitable technieal educational §nst~it-utions, the
National Physical Laboratory for India and Testing Laboratories, ete.

4. Establishment of the Indian Standards Institute for drawing up speci-
ficatious und establishing standards.

5. Examination of existing Tariff Policies and incidence of import duties
and granting of protection and subsidies to indigenoug electrical industries.

6. Ordering of most of the capital goodg required in case of certain industries.

7. Importing of necessary technical personnel from abroad.

172, Second Year.—1. Surveying the work done during the previous year and
appraising the value thereof. It should be better to correet the faults ond
revise the policies during the imitial stages of development rather than allow

the mistakes to accumulate over a long period of time. This survey should he
mede every year and duly reported.

2. A survey of the installation of the capital goods ordered during the pre-
vious vear,

5. A survey of the work done by the various Institutes established during
the first yeor.

173, Third, fourth and fifth yearS.—As a result of the work done during tha
first two years it should be possible to complete the erection of new plants
and begin productiion at least during the third year, if not earlier. The Gov-
ernment Agencies like the National Physical Laboratory, Testing Laboratories,
ete., should also be able to give more help to the industry during the third
year. In fach, starting from the third year the concrete results of planning
- should becume manifest,

174. During the third year it should be possible to make preliminary plans
for the second five-year stage and it should be possible from the experience so
far gaiued to arrive at definite ideas about future planning.

CHAPTER VIIX
Summary of the Report

_1'75. Electricity hag a wide application for domestie, i.ndustrial-, agriculturail,
sanitation and medical purposes. Hence it is of jundamental imnportance in,
the larrer interests of the country that the industries connected with generg.

{.ion and utilisatior of electricity are developed to the maximum  possible
irnite )
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176. The basic requirements of power, labour and transport facilities exist:
and theve is considerable scope for their development. In regard to raw
materials lack of processing facilitivs can be overcome by proper planning and
Government - participation. It is necessary thet an integrated progremme of
developmeny of power, labour, transport together with technique and :}duca-
tion i3 introduced with minimum possible delay so as to establish a key indus-
try oi such importance in the country with minimum possible delay.

177; For purposes of proper planning it is necegsary that statistical data
15 readily available and its complete lack has been a serious hanama_p to the
Panel.” The Board of Trade in England maintains gtatisties, technieal data
snd contacts with research developments for the benefit of the industry. Tt
15 suggested that Government Organization in India should take up similar-
respensibilitics in these matters. The swrvey by this Panel, has owing to lack
of statistical data, been confined to estimates wsrrived at on a rational basis:
in respect of the post-war demands.

178. The Panel have, for purposes of their investigation, classified industries -
n two categories, viz., (1) Heavy Eleetrical Industries and (2) Light Electrical
Industries. DBelb categories of the industry are in a backward state despite the
impetus of two World Wars and considerable interest shown by ecommercial.
enterprise  Only certain sections of  the industry such as lamp, fan, battery,
electric motors and transformers have come into being but further develop-
menty on sound comraereial basis is possible only through assistance and parti-

cipation by Government, particularly in respect of processing of raw materials
and manufacture of insulating materials,

179. Increased electricity generation together with improved telephone,
telagraph, tele-communication and transport servieces, expansion or establish.
ment of new industries such as cotton-textiles and automobile industries, and
agriculture will provide ample scope for the producty of the electrical industry
in India. Government should make available to the industry details of their
requirements classified by tvpes, quantity and target datas so that the Indian
industry are in a position to formulate their plang to menrt these requirements.

180. Tne Heavy Electrical Indusiries bave been given the firet priority in -
the development programme specified by the Pane! g0 that the expansion of
other industries like electric supply, railways, telephones, telegraphs, ete., is
stimulated. The Panel have been unable to obtain necessary data in respect
of all industrial developments. Capital requirements for a few industrieg
where such data was available, amounts to approximately Rs. 8'5 crores ami
that of capital goods to approximately Rs. 8 crores. A better idea of eapital

requirernents will only emerge after the first five year period which is on the
snvil.

181. In respect of Light Electrical Industrie
largely, 1due tot c;)mpetition from countries like
oor and unsatisfactory. Manufocture of 8 few item i »
ge established on cottage industry basis. ‘Whilst Swl:andlfgvghl?ngﬁ:t:&ogy 51;2111
items as lend themselves readily to manufacture on this basis, actusl selection.
snd establishment of manufacture will rest with Govemment.l' Here again, it
hae not been possible to frame accurately estimates of capital requirements’on
the date made available., It is estimated that for some of the industrieg the
capital requirements shall be in the region of Rs. 2 erores. Requiremenis of
capital goods under this category will b relatively smal] ag considerable deve-
lopment emm take place on enttage industry basis. Cartain industries such z;s
man.uiactllre of .valves, X-ray equipment, Bir-conditioning, colg storage and
refrigerating equipment would require large capital and eni)itul goods but the-
Panel is not in a position to furnish any estimates for the sama.

s, dex}elopment in the past hag.
Germany and Japan, been very
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182. Owing to the industrial backwardness of the country the Panel recom-
mend the grant by Government of assistance in the form of protection, pre-
ferentinl treatment or subsidy. The Panel have, however, in their recom-
mendations emphasised that such benefits should be restricted to a specitied
period subject to the periodical re-examination of the posiiion. It is necessary
vhat the industrialists keep abreast of progress in foreign countries and not lag
behind in their methods of production or manuiacturing costs so as to be a
burdsn to the consumers. For this purpose facilities for extensive and Efficieut
high technical cducation would need to be provided in the country as soon &s
possible. Adecguate top technieal personnel for purposes of research and deve-
lopment of the industry should, where necessary, be importedq but the aim
should be to eliminate same in as short a period as possible, The Panel recom-
mend that Government should provide facilities for research on an e\tenswe
scale in co-ordination with the industry, ag the electrieal industry of India in
the present state cannot afford the capital required for research and new deve-
lopments on a scale that foreign eountries are in a position to do.

183. The products of the country have hitherto not been of high standard of
quality and Government should arrange to draw up standard specifications and
provide extensive facilities for inspection and certification so that econstant
irprovement in the quality of indigenous products is maintained.

184 The Pancl have recommended establishment of Eleetrical Machinery
and Equipment Board -with a view to stimulate development ang facilitate co-
-ordination between Government and the industry

183. The targets for development specified in the body of the report are
‘summarised in the attached statement together with the Panel’s recommenda-
tions in regard to tariff, subsidy, or other assistance.

By the unanimouy consent of the members.

New Delhi,
The 23rd April, 1047

G. M. MOHAMMED,



1 2 3 4 5 6 { 8 9
Capital goods required
for production Tecom-
Estimated Aunusl Capital | mended during the first
" snnual Present | Production | required for five years 7 Furthor
consumption | annual | target to-be] production Tariff Factories | factorics to bo
Industry during the | production | aimed at |recommended| or exist in established in
firgt five capacity | during the | during the To be Fo be subsidy
year period first five firat five imported obtained
year period years locally
(In Ra.)
Rs, - Ra.
(a) (b)
1. Motors and Gen-
evators :
{a} A. C. 3-phase | 4,500 Nos. .o 1,000 Noa. | Duty on raw | Coleutta Calenttn
slipring motors materials to | Bombay ‘Bombay
be reduaced | Lahoto ‘Lahore o
(b) A. C. fractional | 18,000 Nos. . 3,000 Nos. to tho level | Kirloskarvadi{ Bangalore °
H.P. motora. of finished | Coimbatore Tatanagar
. prodnet Mudras
(c)A. C. 3-phase | 75,000 Nos, |'76,5600 Noa, |35,000 Nos. \ 2% crores | 60 lakha 15 lakhs Pesl:awar
squirrel cage Karachi
motors Dibrugarh
{d) A. C. atartera |80,000 Nos. . 40,000 Nos.
{8) A. C. genera. | 4,000 Nos. . 1,000 Nos. J
tors.
2, Transformers 300,000 EVA| 80,000 EVA|250,000 KVA|Very limited | 10 lakhs Do, Calcutta Caleutta
Bombay Bombay
Lehore Lahore
Bangalore Bangalore
Tatanagar
Madraa
Peshawar
Karachi
Dibrugarh
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() (b)
8. Electric  Cables
and Wiress
(a) Bare Copper | 14,000 tons.| 24,000 tons, . . . Subsidy to be Tatan~gar Bombay
Conductors, iven to the | Calcutta Karachi
ocal indus. Cawnpore
try to bring Lahore
down electro- - Bangslore
lytic copper
price to the
lovel of that
nU K. &
other foreign
countries
Aluminjum | 3,600 tons. — N : i
con ductors. 3,600 tons. ot known Ngt known e Travancore E:;t:;ol
¢ Rubber  in- | 250 million | 40 million | 125 million
lsu]a.ted cab- yardy, yards. yards
i H '
180 lakhs | 20 lakhs 40 lalkhsg . Tatanagar Bomba
(d) Insulated | 350 tons. 300 tons, 1,800 tons Calcut.tg. K&mc}g
winding wir- Cawnpore
ef. Lahore
Bangalore
4; Switchgear :
(a) Knife-switchea
and fuses in-
cluding iron-
clad, domestic
and industrial
gwitchgear.



{b) Menually op- {» Rs. 4 | Very limited Rs. 2 erores 4 crores 65 lakhs 60 lakhs, - Caloutia Calouttd
erated discon- erores Bombay Bombay
necting swit- Bangalore Bangualore
ches. Lahore Lahore’

Tatsnagar:

{c) Simple type Madras

pwitchboards Poshawar-
EKarachi

{d) Fabricated Dibrugarh
switchboards

e) Circuit brea- f¢

(e) e i

5. Insulators . . 1 5,000 tons | 1,000 tons | 5,000 tons | Not known } Not known . e Calontta .
’ Bangalore
Gwalior
Delhi
Morvi
6, Eleotrical Maeasur- | 30¢ 000 " Very 100,000 26 lakhs. 15 lakhs ' Poona Bombay
i ng Instruoments: Nos. limitcd Noa, Nagpur
Cawnpore
Hyderabad
(Dn.)
Lahore
7. Radic sets & | 400,000 Nos. . 400,000 high] 2 crores Limited Duty free | Bombay Calouttn
Equipment Ligh pow- powered sets import of Bangalore
o ed ects and 100,000 valves  ro- Karachi
and 100,000 cheap sets commended
Noas. cheap .
geta. i
8. Electric lamps . |18 million | 15 million | 31 million e . . Duty  free | Calcutts
lampa. lamps. lamps. import of | Bombay .o
ali raw ma. | Kearachi
terinla and | Mysore
components | Patna
to be con- | Shikohabad
: tinued,
9. Electric fittings . Re. 40 lakhs| Limited Ra. 40 lakhel Limited. Vory small .. e Osloutta Karachi
Bombay Cawnpore
Lahore Hyderabad
{Dn.)
Bangalore

o

£=. ]
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(a) (b)
10, Storage bauteries. | 160,000 Nos.; 150,000 Nos,| 200,000 Nos. Existing duty [ Caleutta Lahore
to be adequ- | Bombay
ately incre- | Bangalore
ased. Sub-
sidy to be
given to the
loeal indus-
try to bring
down  the
prioe of raw
materials to
the level of
that in UK.
and  other
foreign ooun-|
tries.
11y Dry batteries 500 million | 500 million | 750 million e 8ame remarks | Caloutta Lahore
cells cella, calls, as for storage| Bombay
batteries,
12. Fans 150,000 Nos.| 150,000 Nos. [200,000 Nos. s . Calcutta ar.
Bombay
Lahore
Amritsar
138. Electric domes- | Ra, 40 lakhs] Little Rs. 40 lakhs| Very limited| Very limited Duty free | Caloutta
tic equipment. : impert  of { Lahore Caloutta
nichrome wire; Bombay Bangalore
to be permi- Peshawar
tted, Hyderabad
(In.}
1 Cawnpore
1 ! Earachi

In regard to rapﬁ of the items,

bhiﬂ tnn.

the industry being in n elpmentary stage of development a proper pich

ure cannot be pbtainad by g statement of

9g
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APPENDIX I
GExenar, DmEecTIvE 10 INDUSTRIAL PANELS

1. Tt is the function of panels to make recommendations teo Government regarding the
development of indusiries, both existing and new, 'These recommendations should be so-
framed as to enable Government to prepare a detailed phased plan for the five years follow-
g the cessation of hostilities, as the first stage of a 16-year plan.of industrial develop-
ment for the whole country.

2, In order to assist them to formulate recommendations, panels will be supplied, as far
as possible, with factual information prepared by the panel secretaries. In the case of mew
industries, the information will consist of a general survey of the industry and the import--
ance of starting it in India, the availability of raw material, the power requirements, the-
demands of the Indian markets and the probabilities of experts. In the case of existing
industries, the information will naturally be more comprehensive; it will indicate, in addi-
tion, the location of existing units, the types of goods produced, the total production under-

each category and the assistance, if any, given by Government. These items are to be-
regarded as illustrative and not exhaustive,

CGlovernment will give each panel, as a basis, for discussion, the provisional target to be-

pimed at in the first five-year period and, wherever possible, of the target to he reached in
15 years.

3. The recommendations of \he panels should cover the following points :—

(1) The scope and extent of development, including the type of products recom-
mended.

(1-A) The estimated requirements of eapital goods together with such details of those-
requirements as may be available in India and how much should be imported
from abroad.

(2) Whether the industry should be under Government ownership either on grounds
of national interest or because private capital is unlikely to take it up, and if
g0, whether it should be wholly or parily managed Ly Government.

{3) In the case of industries to be developed other than under State ownership, the
capital reqnired for such development, whether the whole of it is likely to be
availabls by public investment and, if not, the extent to which Government.
assistance may be required.

{4} The extent to which technical advice from abroad may be necessary, a

(4-A) The availability and the future reguirements of technical personnel so as to.
obtain a clearer indication of the present short-comings and future needs,

(5) The manner and the degree of co-operation with foreign firms considered neces--
sary and desirable, both as regards capital and management.

(6) The location of the industry.

(7) The nature of the assistance required from Government in the form of protective
duties, bounties, research grant, expert advice, etc.

(7-A) The relative incidence of the import duty on the finished goods in con 1son-
with the duty on the raw matevial from which they can be }nanufncturedl,p Arison

{8) If the industry is to he under private ownershi
if an¥, should be exercised by Government. .

{9) What shou!d be the organisation of the different units of the industry ég
should thers be an industrial association? Would W cartel be desirable? T

(10) The stages by which the indusiry should be developed.

(11) Should the industry cater for the export market?

{12) Should the indusiry be developed, as in Japan, on i is
B if o whnt extontd ped, p on the coftage industry basis

p and management, what controls,

4. Although, as stated above, the panels may recommend the grant of protecti i i
. . . 15

no;-_ be their function to consider brond questions of inbernatiogf;ral tradep gne; lggzh;ater:iﬁ

policy.

5. Joint meetings of the panels should be held wheréver' necesea to s i

i i 4 ecura co-ordi-
nation particularly where the processes and the produet i ok b
those of another, products of one md“Stryl aTe connected with

6. Some of the panela have been drawn broadly and it may necessar
: " - * t - *
bers for dealing with specific branches of the industry. Memhg-s may bg c:-ocict&ptb m:llille
Chairman™in consultation with the Industrial Adviser, ) i y
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7. Before submitting recommendations, panels she
mittees, particularly in the matier of location of industry. They should
cireumstances of the case require it, comsult Industrial 'Commxttees in
Government/Durbar. The recommendations should be submitted to

Industrial Adviser.
APPENDIX IL
Last oF Errcrnical MacHINERY & EQUIEPMENT

A, Heavy Electrical Stores.
1. Motors and Generators—

{a) 3Phase slip-ring motora,
(b) Fractional horse power motors
{c) 3-Phase squirrel cage motors.
(d) Motor starters.
(e) A. C. (enerators.
.2. Trangformers and Condensers.
3. Electrical Cables and Wires.
{a) Bare copper conductors.
{b) Aluminium conductors.
{c) Rubber insulated cables.
(d} Insulated winding wires.
le) Gther types of cables.
4, Switchgears.

ghould consult Provincial Industrial Com-

States or State
Government through the

{a) Knife switches and fuses including jron claa, domestic and industrial switchgear.

{b) Manually. operated disconnecting switches,
(c) Simple type switchboards,
{d) Fabricated - Switchboards.
(e} Circuit breakers,
5. Pransmisston and Distribution Poles and Pole Fittings,

6, Inaudatols,

7. Electrical Mcasuring Inatrumcence.

(a) Ammeters.
(b) Voltmeters.
(c} Wattmeters.,
{d) House service meters,
(e} Meters of other types.
8. Siynal and Interlocling Instruments.

. Fuctory Electrical FEquipment.

(n) Electrical sirens and hooters,
{b} Soldering irona.

{c) Electric hoists and eranes.
(d) Lifting magnets.

(e) Magnetie separators.

(f) Magnetic chucks.

10, Miscellaneous Electrical Equipment such as Furnaces and Ouveas cnd Hospital Eloc-

tirical _equipment,
11. Electric Welding plants, Accessoriez and Fleetrodes.

12. Refrigerator and Air-cnnditioner equipmenc.

IB. Light Flectrical sfores

1. Radio scts and equipmend.

(a) Receiving sets.
b} Transmitting arts,
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8. Electric Iamps.
{a} General service type lasups,
(b) Train, cab and auto-car lamps,
{c) Switchboard and telepbome board lampa,
{d) Torch bulbs. '
{e) Neon and fuorescent lamps.
3. Blectric Fittings.
{a) Switches.
(b) Ceiling roses,
(¢) Fuses.
{d) Listribution switchboards,
4. Storage and Dry Batteries.
5. Blectric Fans.
(a) Ceiling fans—A. C. and D, C.
(b) Table fans—A. C. and D. C
(c) Carriage fans.
{d) Exhaust fans—A, C. and D. C
6. Blectric Domestic equipment.
{a) Heaters.
(b) Kettles,
{c) Irons,
{d) Ovens.
(e) Any other type of equipment.
7. .-Iutog_ybile Blectrical egquipment.
8. Telegraph and Telephone equnipment.
9. Dairy Blectrical equipment.
10. Electrical Sound Recording eqm'pmeﬂfs.
11. Insulating materials.
{a) Tapes, cloth and tubings.
(b} Fibre, leatheroid, msulatang paper and presspahn paper.
{¢) Varnishes,
{d) Cable jointing compounnds.
(e) Mica and micanite products.
{f) Others.

APPENDIX III
No. EM-6(1).
GOVERNMENT OF INDIA

DEPARTMENT OF PLANNING AND DEVELOPMENT,
OFFIiCE OF THE INDUSTRIAL ADVISER.

Nzw Drrwr,
Dated the , Marck 1946
From ) '
The Industrial Adviser, to the Government of lno.,
Delhi,
To
Simg,

Susiect :—Post-War development of the Manufacture vy weectrical Machinery and Equipment,

- X am directed to state that one of the Panels recently set up by the Government nof
Indm will consider the manufacture of Electrical machinery and equipment in the country.
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A list of machinery and equipment with which the Panel will bs concerned is enclosed
{vide Appendix A)

In order to prepare the ground for the recommendations of the Panel, the Government
of India wish to have as complete a picture as possible of the Indian manufacture of elec-
trical machinery and equipment, as is fo-day and of the position in which it is likely to
find itself in the near future. For this purpose, a questionnaire has been drawn_ up and a
copy of which is enclosed (vide Appendix B). It will be observed that the information
asked for mot onmly relates to facis and figures (most of which are nobt obtainable from
existing official publications) but also invitea your views as to the future development of
the industry. 'ghe Government of India are anxious to secure the closest association of
the industry with their post-war industrial plants and they look forward ta your co-opera-
tion in the work of this industrial panel.

It is appreciated that it may not be possible for you to furnish replies on all the points
in the required form. In that event, you are requested to furnish them in such a form
as may suit you, although it will be very much appreciated if you can adhere as closely
as possible to the form of the questionnaire. Any information furnished by you will
be treated as confidential, if you so desire.

I am to request you that if possible’ your replies may be furnished within one month
from the date of receipt of this letter. A copy of your reply may st the same time
be forwarded to the Provincial Government of your Province.

Receipt of this letter may kindly be acknowledged.

I have the honour to be,
S,

Your most obedient servant,
for Industrial Adviger,

APPENDIX A,
Lisr or Erecrrrcar, MACHINERY AND FQUIPMENT

1. Motors and Generators :—

(a) 3-Phase slip-ring motors,
(b) Fractional horse power motors,
{c) 3-Phase squirrel cage motors.
(d) Motor atarters.
{e) A. C. Generators,
2. Transformers and Condensers.
&. Cables.
{a} Copper conductors,
(b) Aluminiom conductors.
(c) Enamel, 8, C. C., DD. C. C. and D. 8. C. wires,
(d) Rabber insulated cables.
(e) Other types.
4, Switchgears.
(a) Enife switches and fuses.
(b) Circnit breakers.
(c) Disconnecting switches—manual.
(d) Simple t{ype awitchboards.
{e) Fabricated switchboards.
b. Radio sets and equipmentg :—
(a) Receiving sets.
{t) Transmitting sets.
b. Electric Lampe:—
(a) General service type.
(b) Train, cab and asto-car lamps.
{c) Switchboard lamps,
(d) Torch bulbs.
(e) Neon and fluorescent lamps.
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7. Electric Fittings :—
(a) Switches.
(b) Ceiling roses,
(¢) Fuases,

{d) Distribution switchboards.
8. Transmission and Distribution Poles and Pole Fittings

9. Storage Batteries.
10. Dry Batteries.

11, Insulators.

12, Electrical measuring instruments —

{a) Ammeters.
{b) Voltmeters.
(¢) Wattmeters.
{d)} House service meters.
(e} Meters of any other type,
13. Sigral and Interlocking Inatruments.

14, Electric Fans: —
(a) Ceiling fans

o f

A,
D,
(b} Table fans
A. C.
D.C
(c) Carriage fans,
(d) Exhaust fans A, C. and D. C.

15. Eleectric Domestic egquipment'—s

{a) Heaters.

{b) Kettles,

{c) Irona

(d} Ovens.

{e) Any other type of eguipment.
16. Electric Furnaces and Owvens.

17. Hoapital Electrial Equipment and Apparatvs,
18. Automobile Electrical Eguipment:—

(a) Plugs.

(b} Distributors.

(¢) Condensers.

{d) Horns.
(e) Dash board equipment.
(f}) Direction signs, etc.
19, Factory Electrical Equipment,
(a) Lifting magnets.
{b) Magnetic separators.
{¢) Magnetic chuclks. -
(d) Scldering irons.
{e) Electric hoists and cranes,
(f) Electric sirens and hooters.
20, Electric ‘welding plants, "Accessories end FElectroass.

21. Telegraph Instruments and Eguipment.

22. Telephone Instruments and Bguipment,
23. Dairy Blectricel Equipment and Appavatie. |
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24, Pelecommunications and Roder .—

(a) Collina transmitting and receiving man paok gets.
(b) Animal pack sets.
(¢) Teleprinter .and suto-high speed spares.
(d) Plan position indicator items.
(e) V. H. F, Aerial assemblies.
,{(f) V. H, F. Receiving and transmitting sets, etc,
25. Blectrical Seund Recording Equipment.
26. Refrigerator and_ Air-Conditioner Eguipment,
27. Insulating Material :—
{a) Tapes, cloth and tanbings.
(b) Fibre, leatheroid, ineulating paper and presspahn paper.
(e} Varnishes.
{d) Cable jointing compounds.
(e) Mica and micanite produeta.
{f) Other types.

APPENDIX B
QUBSTIONNATRE
1. What types and sizes of Electrical Machinery and Equipment are now manufactured
by your company !
2. Total production per sanum in numbers and value of each of the prineipal products’
of your company—
(a) in the year 1937,
(b) during the war period (1930-—1044),
{¢) in any other year which the industry considers typical.
3. (a) Location of the factory.
{b) The year in which it waa eatablished,
. ({c) Is the industry localised in ome or more regions and if so, are there any spacial
- reasons for it?

. (d) Are there any particular regions where the indusiry could be sunitably localised,
faki g mbo’eonsideration, the proximity to mserkete, avsilability of raw materials, power,
ur, ete, !

. % Raw materials required for the manufacture of different Productﬂ including different
kinds of steels, ferrons and non-ferroug metals and other ingredients—

{2) Quantities of each kind and type of material gwed per annum. Clearly indicate
against each item, the country of origin and the address of the euppliers,

(b} Do you experience any difficulties in obtaining your raw materials?
{c} Are the present facilities for iransportation of raw materials to your faciory
adequate ?
5. Plant and Equipment pow employed :—
(8) Give & full list of machinery installed in your factory and stato the makers

name, the country of origin, the year of manufacture and cost against ga.f,
machine,

If the machine was purchased second hand, an gpproximate eatimated age of the
plant may be indicated, ’

L] th.t_ is the present condition of the plant?
{c} Additions and alterations to plant contemplated.
{(d) Is any difficulty experienced in the upkesp and maintenance of your plant?
6. Labour conditions - _
{a) What is the strength of skilled and unekilled Iabonr employed in your factory?

. (b) What is the stren th of i loged? How many of i
soined spemins g ot ‘DA e SoIeTo41 How many of tham Nave
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(c) Do you need any assistance from Government for providing technical experts and
advise yon regarding the process of manufacture and training of your staff?
If so, indicate the precise nature of aesiatamce required.

7. Prodoction and Salea organisation :—
{a) What is the post-war consumption of the products of your factory?
(b} How and where you market them?

{¢c) Do you possess your own sales organisation or you employ other firms to sell your
products ?

{(d) Is there a reasonable constant demand in the market for your products?

(e} The scops and extent of future developmenis you contemplate for your industry
by way of increased production or for manufacture of other types of machinery
not so far manufactured.

8, Please state if, in your opinion, it is feasible to develop the manufacture of any
basic component perts of vour products on cottage industry lines, if so, how is such
manufacture to be organised?

9. (a) What isz*the amount of capital of your company and how much more do you con-
template to spend on immediate and. {future developments? What is the capital expenditure
incurred so far on land, buildings and machinery?! Figures may please be shown separ-
ately against each item of expenditure.

{b) What amount of foreign capital, if any, is now invested in your company?

(c) Are your future capital requirements likely to be met by public investment in India?
If not, how do you propose to meet them?

10, Do yom need any protection or assistance from Government at present? If so, the
" same may be specified. - .

Are yon aware of any probection given by Governments in other countries to industries
such as yours? If s0, pleass furnish details.

11, Do you desire any Government control of your industry hereafter with a view to
assist its general“development?

12. Do you employ auy expert technical advisers from abread and will continune to need
them thereafter? S

13. In case the future development of your industry depends on techmical a
and plants from foreign firms, how do you propose fo obtain them?

. 14 Would you welcome forming an associstion of indigenous manufacturers Wsing
gimilar raw materials or prodacing similar products as your own, with a view to have @
planned production and marketing?

15. Do you consider it possible for certain types of Electrical Machinery and Equi
to be built under licence with British or American firms which would enal.'gle India‘!llmll:lx:s:!;
facturers to get expert guidance from parent concerns and produce atrticles to modern designs
and of reliable quality?

16. Any other information for the.gmidance of the Panel will be appreciated.

dvice, patents



APPENDIXIV

of Mect¥ical Machinery and Equipment fo

r the perlod 1985—1046

Statement Showing Import ;
(Value in Thousands of Rupoes.)

Item 1935-36 | 1936-37 | 1937-38 1638-39 [1930-40 [1040-41 | 1941-42]|1942-43 1943-44 | 1844-45

1. Motors 42,35 3535 | 46,93 | 6313 4L,71| 32,90 | 053,34 | 43,07 (- 4223 67,15
2. TPransformers 19,00 19,66 26,33 25,63 21,93 19,12 17,84 13,44 28,31 53,64
3. Condensers 36 49 48 83 76 70 1,52 1,41 1,34| 3,00
4. Cables (Bare copper wire) 10,77 | 14,62 | 10,20 | 17,53 | 14,07 9,44 | 13,03 6,53 5,04 | 2,20
5. Rubber insulated cables 99,16 | 31,98 | 42,38 | 47,69 | 42,13| 87,03 | 19,41| 2342 24,98 61,05
6. Cables insulated other than rubber 50,06 { 43,67 | 64,79 | 6585 57,12 54,14 | 4444 31,88 | 31,74 | 53,63
7. Bwitchboards 4,14 3,10 4,73 5,11 3,20 2,08 3,85 2,53 1,72 2,76
8. Wireless appara.tus 28,30 35,20 47,70 41,16 49,81 44.29 52,60 30,76 19,94 13,22
9. Lamps G. F. 19,43 16,38 19,04 14,62 12,41 8,40 11,86 12,05 11,08 21,70
10. Lamps Vaouum 16,68 12,60 15,77 9,88 10,38 9,20 10,34 5,00 2,29 4,56
11. Toroh bulbs 2,84 3,23 2,88 | . 248 2,60 2,62 2,06 85 1,33 2,26
12. Automobile bulbs 1,02 91 1,17 1,03 95 1,36 2,03 79 48 83
13. Electric Fittings (includi.ng EWitches) 8!11 6345 7:68 6:95 7104 6148 8364 4316 2198 4;40
14. Batteries 20,61 25,73 | #25,20 21,62 23,80 8,87 1,60 8,37 1,70 3,06
15. Electrical Porcelain Ware ¥1,33 1,35 1,40 1,17 1,46 56 48 1,78
16. Meters 10,46 11,39 { F11,93 12,8} 14,12 10,09 20,94 8,14 3,63 |- F4,92
17. Fans 32,51 36,16 | £31,07 25,10 18,64 14,27 11,66 10,53 7,69 1,93
18. Electric Medical apparatus 5,00 3,64 6,53 4,96 5,32 5,02 0,02 3,46 2,75 5,83
19. Telegraph & Telephone insbruments §17,60] 19,20 | §22,39 22,61 12,60 13,44 15,39 10,33 11,98 23,39
20. Electric Sound Recording Equipment 3,29 5,73 3,05 2,26 3,93 4,62 1,22 41 1,87
21, Refrigerating Machinery 14,03 | 15,55 { §28.20 | 13,87 21,24 | 17,00 [ 20,47 2,66 674 | 5,41
92, Control & Switch Gear 44,356 418,82 54,83 90,06 659,83 49,32 62,63 61,68 55,28 791
23. (lenerators, Alternators, and Dynamos 21,59 39,78 | E25,90 36,97 26,30 16,36 22,49 24,08 29,44 30,69

J e



Statement Showing Imports of Electrical Machinery and Equip.

ATPPENDIX ¥

mens for the period 1936-—45 Adjusted to 1935 Price lovol of thobasis of Index
of Prices (see copy)-

{Value in Thousands of Rupees.)
Item 1035-36 | 1036-37 | 1037-38 | 1038-39 | 1839-40 [1940.41 |1941-42 |1042-43 | 1043-44 | 1044-45
1 MoterB . . - « o« -« 4235 | 2830 | 3550] 4560 | 37.00| 26,30 3s62( 2020 26,00| 3825
2, Transformers . . . . . ig,00| 1850 | 20,32 1860 | 19,60 1560 1295 8,06 | 17,60 36,30
3. Condensers . . . 36 46 37 48 66 56 1,10 94 82 1,71
4. Cables (Bare Copper wu-e) . . 10,77 | 13,69 7,96 | 12,69 | 12,60 7,66 9,60 4,35 3,10 1,31
5. Rubber insulated cables . . 29,16 30,10 32,70 | | 34,50 37,40 20,60 14;10 15,60 16,30 34,80
6, Cables msrula.ted other than rubber . 50,06 | 41,1/ s0,10| 47,76 | 60,75| 43,30 32,20 21,20 18,60 | 30,60
7, Svntchboards . . . . 4,14 2,92 3,68 3,70 2,84 1,66 2,68 1,68 1,05 1,67
8. Wireless apparatus . . . . 28,30 | 83,20 | 36,06 29,60 44,20 35,40 | 38,05 20,41 | 12,25 7,66
9. Lamps G. F. . . . 10,43 | 15,40 [ 1560 10,80 11,01 6,71 8,46 8,04 6,80 | 13,40
10, Lamps Vacuum . . . . 16,68 11,80 12,20 7,16 9,22 T.41 1,54 8,33 1,41 2,83
11 TorchBulbs . . + « - o8t | 30e| 29| 1s0| 280 201| 149 63 s2| 1,20
13. Automobile Bulbs . . . . 1,02 86 81 74 8¢ 1,00 | {1,47 53 29 47
13. Electrio Fittings (mcludmg switches) 8,11 6,09 5,04 5,02 6,25 5,18 6,28 2,78 1,82 2,50
14. Batteries . . . 20,61 25,70 19,50 15,60 20,22 7,10 1,16 3,68 1,04 1,75
15. Elactrical Poreelam Ware . 1,03 08 1,24 93 1,08 37 29 1,01
16. Meters . . . . . 10,46 | 10,72 9.24| 90,28 | 12,66 8,08 15,20 5,42 2,93 2,80
17. Fans . . 32,51 | 83,00| s410| 1815] 1680 1L40| se0| o3| 47| 1,13
18. Electric Medlcal appa.ratua . . 5,00 3,44 5,06 3,50 4,72 4,74 6,60 2,30 1,69 3,80
' 19. Telograph and Telephone instruments 17,50 18,16 | 17,30 16,35 13,30 | 10,80 | 11,80] §6,90 7,35 13,30
.20. Eleotric Sound recording equipments 3,10 | -4,44 2,86 2,00 3,14 3,28 81 20 1,07
21. Refrigerating Machinery . . . 14,33 | 15,00 21,90 10,00 ( 1890 | 14,38| 14,87 1,77 £,14 3,18
23, Control & Switch Gear . . . w35 | 46,00| 4250| 6530| 63,00 30,40 4560 11,10 | 3400 43,30
23, Generators, Alternators & Ifynamos . 21,69 | 37,30 20,00 26,72 | 23,40} 13,01 ) 16,35 16,47 | 18,103 17,40
24, Cost index figure . . . . 1,00 1,00 1,00 1,00 1,12§l 1,25 1,37;1 1,60 | 1,624 1,76

9




The attached statement indicates that the generating capacity in Ajmer in the form of
diesel engine generating sets remains stationary after 1846, This i due to the fact that
Ajmer is likely to be included in the area severd by the Chambal Hydro-Electric Scheme.

Similarly no increase in the installed generating capacity in Coorg is indicated as it is
anticipated that they will find 1t economical to obtain bulk supply either from the Madres or
from the Mysore Hydro-Electric Grids. They have a Hydro-Electric Scheme under investi-
gation but it is too early to say whether it will be implemented.

Question 2.—What is the actual or anbicipated ‘“‘installed electric load capacity in EW"

in the following years :—

" Installed electric load capaclty in KW
Domestic Imdustrial
Year Ioad other load other
Lighting Fans than light, | than lights, | Motor load
fana, fans and
motor load | motor loads
Actual in 1939
Anticipated in Deo. 1948
Anticipsted in Dec, 18563
Anticipated in Dee. 1958
Anticipated in Dec, 1963
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Reply 2.—Statement showing connected load in various calegories in the whole of India
including Indian States—In the statement (at Appendix IX) the figures indicating the:
division of the connected load im the various categories is based on sctual figures received
from public electric utilities for the year 1946, The corresponding figures for the years 1939,
1053, 1958 and 1963 have been estimated. . .

(luestion 3, —What is the snticipated approximate cost in rupees of the electrical portion
of the (a) likely projected addiidons to existing installed generating capacity, (b) mew"
schemes which have either been sanctioned or are likely to be sanctioned in the near future-
and which are reasonably likely to be in commission hy the end of 1953, and (o) for such portion
of possible schemes which may be in commission by the end of 1953.

For the purpose of determining cost, the Electrical Commissioner may sesume a rate as:
~was ruling in 1939, Ty

Reply 3.—Cost of Electrical portion of Generating plant in Hydro-Blectric, Steam and’
Diesel Engine driven power stations.—In view of the wide variety of plant and large range
of prices, it is only poseible fo make a very approximate estimate of the ‘electrical portion
of the likely exiensions and new projects. In the present stage of manufacture in India,
most of the plant requirements of the electric power development projects may have to be
imported from outside for.some time to come.

The figures given below are based on the level of prices ruling in 1945-1946 and include-
plant required for generating stations only. The plant and equipment required for sub-
stations and roceiving stations are excluded, as these cannot be estimated until the layout of
tllw systema is decided, and many of the schemes included below are still in the stage of
planning.

Addition=l caparcity that
4 is likely to be inatalled Approximate dost of
Type of Generating Plant by end of 1953 in plant
Meg..watta
Rs.
BSteam-Electric 682°543 307 crores
Hydro-Electrio 626317 167 crores
Diegel-Electric 13-060 046 crores

Question &4,—What is the anticipated approximate ecost in rupees of that part of the
electrical portion of the equipment referred to in Question 3 above which is anticipated to-
be of indigenous manufacture on the existing basis of production?

For the purpose of determining the cost, rates ruling in 1930 may be adopted.

Reply 4.—Possibilities of Indigenous Manufacture of Electrical Machinery and Egquip--
ment.—No appreciable part of the plant under reply to question 3 for the various electric
power generating schemes is likely to be supplied by indigenous industries, at least for the-
next five years.

‘The estimates received by- this office from the various Provincial and State Governments:
in respect of the power exfansion schemes relats only to requirements of heavy electrical
plant which comprise the following categories :—

. Turbo-alternators of individual capacity of 1000 K'W. and over.

. Water tube hoilers of individual capacity of 11,000 lbs./hr. and over.

Water wheel slternator sets of individoal capacity of 500 KW. and over.

Diesel generating plant having an individual capatity of 500 XW. and over.

. Traneformers of voltages 1&2 KV and over and of lower voltages aggregating 5,000°
KVA capacity and over in respect of any particular project.

. High voltage switchgear of 132 KV. and over and all lower voltages aggregating:
5000 EVA. capacity and over:in respect of any particular project.

. Synchronous condensers, Rotary Converters and motor-generator sets having an
individual capacity of 250 XW: and over,

, Mercury Arc Rectifiers of an individual capacity of 250 KW. and over,

. Extra 'High Voltage Cables of 132 KV. and over.

Out of the above plant existing manufacturing capacity in India is limited to trans-
formers upte 500 KVA and for high voltages upto 11,000 volts. and isolating switches upta
110 KV, .Under the category or transformers our estimatez include those having an indivi~
dual capaity of 5000 KVA or an aggregate of 5,000 KVA for schemes where similar trans-
formers are reqnired. The proportion of transformers under 500 KVA included in the
figures given 1in thg reply to guestion 3 compromises sbove 2 per cent. of the total value
of each éaower station, ‘

The data in_our possession is insufficient for an estimate of the total r uirement,
India for transformers of 500 KVA and of smaller sizez. The Department egf Industrig:
and Supplies co,r'xtro]led imports of transformers of 250 KVA and of -smaller sizes under the
“Panel Scheme” and they conld no doubt furnish estimates of the total requirements of
;;;‘3 i;oqntry of distribution transformers, in mizes which can at present be manufactured im
L 1

wo -1 o o B d B0
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With regard to isolating switches and switchgear, ouly a small portion of the total
requirement is at present manufactured in India.

Question 5—Will the Hlectrical Commissioner to the Government of India kindl:- state
if he has prepared or recommended to the Government of India or to any of the Provin-
cial Governments or Indian States standards in respech of types and/or sizes of the follow-
ing electrical equipment that might be required in connection with the proposed electrifica-
tion of rural areas and if so kindly state the nature of such recommendation :—

(a) inside and ontside wiring of rural bunildings,
{b) distribution lines in rural areas, and
(c) voltage and phazes of A. C. distribution in rural areas.

Reply 6. —Standards in respect of types and sizes of wiring equipment, ete.—The question
‘of standardisation of an economic aystem of indoor and outdoor wiring for rural scliemes
and cheap distribution lines for raral areas, will bs tackled as soon as we can do s0.

‘With regard to the voltage of A. C. distribution in rural areas although no standards
have been laid down, we have no hesitation in saying that the obvious system will be
11,000 volts A. C. 3-phase 50 cycles for High Tension distribution and 400 volts A, C.
.3-phase four wire system of Low Tension distribution.

Question 6.—What is the total number of public electrie supply power stations in India
«lagsified under the following heads :—

(i) generating Direct Current supply.

{1i) generating Alternating Current supply—50 cycle.

{iii) generating Alternating Current supply—25 cycle.

(iv) generating Alternating Current gupply—60 cycle,

(v) generating Alternating Current supply—110 volt supply.

Reply 6.—Number of Public Blectric Supply Undertaking in India classified according
to systems of supply ave as follows :—

Direct Current system ... 102
Alternating Current 50 Cy. System 298
Alternating Current 25 Cy. System 3
Alternating Current 60 Cy. System t
Alternating Current 40 Cy. System 1
Alternating Current 110 Volts System Nil

Total ... 405

Queation 7.—In regard to the electri i i i rent, 25
. ’ ¢ power astations generating Direct Current,
cyc}aes and 60 cycles A. C. supply and 100 volt A.C. supply, what action, if any, has been
to 7, OF proposed to be taken, by the Electrical Commissioner with the Government of India,

asslst in the conversion of these supplies to salternating current 5O cycles, 231/440 volta,

€0 ge'ply T.—Action taken to assist conversion of existing D. C. and A. O. 25 cycle,
yele, and 110 wolt A. O, supply systema to standard BO cycle 400230 volt systema.

400}'2}:_% Cﬂriversmn of electric supply systems from non-standard to standard A.C. 5.0 cycles

finaneial volts must necessarily be a gradual process, for it introduces several technical and

advigin problems, The Office of the Electrical Commissioner is adopting the policy of

minimugmlmdert_.akmgs to limit additions or extensions to non-standard generating plant to the

supptl rﬂ? d in encouraging the utilities concerned to change over to the standard 50 cycles

in t%éy numbe figures in the next paragraph will indicate that we do Dot anticipate any increase
tmber and total capacity of installations baving non-standard systems of supply.

QQuestion 8, —In regard to the antici - : ' - th d

M ipated installed load capacity in India by the en

OAf 13552’ what is likely to be the percentage of (a) load for Direct Current, (b) load for
- O 25 cycles, and (c) load for A. C. 60 eycles.

Reply 8.—Anticipated Connected loa ' I i -
: ! A capucity by 1053 on warious non-standard sysiems
Estimated cofmecbed load capacity in Indi;.m in J195%—3,920,000 Kilos—

(3) Estimated load for D. C.—286,883 KWwT-32 o/ of total installed load.

(b) Estimated load for A. C. 25 cycles—62,600 KW.~—1-6% of the total installed load.

(e) Eﬂiimgted load for A. C. 60 cyclee—5,618 KW—0-14% of the totsl installed
oad,

ol Quﬁctit:;s 9.—will the Electrical Commisgioner kindly give the Panel some indication and
A(a} S0 broad outlines in general on which the electrical developments of the Provincial
“xovernmerndés are going on in India?
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Reply ©.—Broad ocutline on which electrical development in various Provinces is_pro-
ceeding.—It will be noted from & comparison of Tables 1-A, 1B, 1.C_pand 1.D of
Appendix VIIT that there is expected to be conmsiderable increase in the installed generat-
ing capacity in varions Provinces by 1053. Wherever Hydro resources are available and
these can be developed economically, the Provincial Governments are taking active steps
to implement such schemes, In other cases, whera such resources are lacking or their
oxploitation would be uneconomical, power stations are being constructed to provide power
for industrialisation and for irrigation purposes by means of Nursery Power Schemes. The
incrense in the generating capacity indicated in the above tables would be accompanied by a
corresponding inceease in transmission and distribution lines and thus elecirical power will
be available to very much larger areas, and to a much larger percentage of the population of
India than at present. 'The Governments of Bombay, C. F., Bengal, U. P. and Punjab
and some of the Indian States are all actively planning **Nursery Power Schemes” each
of which would comprise a Diesel Engine operated Power Station with a capacity of abeut
200/300 KE.W. with a number of 11 K.V, distribution lines radiating to surrounding villages
and small towns. It is oxpected that electrical emerzy would he sold at economic rates
even though this might involve a smell loss for the first few years, Once the masses
understand the advantages of electric power and derive the benefits of larger production
with less manval labour and devices employing cattle (e.q., for raising water or for oil
mills} the demand for eloctric power will ‘increase sufficiently to enable the distribution
svstem to he connected fo & larger grid transmitting power at 66 or 132 KV and generating
power either in a large steam or a hvdro station. 7
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APPENDIX VII
Analysis of Electrical Energy Generated in India in 1939 (Public Utilities only.)
Kilowatt hours generated in millions

kwh. kwh,
— Steam Diesel Hy&ro Total g:fi’:}'ff& g\;n;r :;ed
(approx) | (approx)
Ajmer-Merwara 1-729 1-729 298 720
Assam . . .- 1 815 1-000 2624 0-26 48
Baluchistan . . 1-685 1-685 8-36 ar
Bengal . 546-859 5550 1-568 553977 9-19 7163
Bikar . . . 47248 4976 | 52-224 1-44 749
Bombsy . . 120-282 | 13-868 | 698-668 835818 40-09 10934
C.P. . . . 11-875 3:927 15-802 0-94 160-

Coorg . . .
Delbi . . 32841 2-878 35°719 88-91 62228
Madras . 85+928 | 11-199 | 147-700 204827 458 1782
N.W.F. P . 2-025 0831 5- 409 8265 272 579
Orissa . . . 1-027 1-027 012 3
Punjab . 39-184 | 10-7i0 | 78-559 129+ 453 4- 36 1806.
8ind 0-443 | 20-633 30-076 6-63 626
UP . . 155306 3054 | 98493 2561852 497 2417
Total . | 1,021-990 | 97-682 | 1030-406 | 2,160-078 727 | 2484

STATES

Barods . 6304 . 6-304 2-21 7M1
Bikaner . 9 802 . 9:802 7-58 423
Hydersbad . . 19513 2-134 21-647 1-83 263
Kashmir , 0-066 | 18-837 18-903 479 270
Mysore v .- 258056 259056 365° 35 8704
Rampur 2-424 2:424 508 2711
Travancore . . 1-703 4:198 65901 097 770
Other Btatea . 26-031 | 32-180 0621 58-812 1-07 119
Total 57770 | 42-367 | 282-712 852-849 412 535.
Total for All India. | 1,079:040 | 140-040 | 1313-118 | 2,633 027 65 -1602
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APPENDIX VIII
Installed Capacity of Electrical Power Generating Plants in Pablic Elestric Utilities in 1939-—

Provincewise tabulation
TABLE 1-A.
Provincs Steam Hydro Diesel/Gas Total Remarks
Ajmer . . . 1,304 1,394
Asgam ., 500 1,508 2,006
Baluchistan . . 1,250 1,250
Bengal . . 287,007 1,400 3,698 272,905
Bihar . . 21,600 3,418 25,018
Bombay . . 87,407 232,114 15918 | 315439
<P . . 10,130 3,618 13,755
Qoorg . . - . . Btarted  ip
1942

" Dalbi . . 10,900 4,386 | 15,-286
Madras . . 41,150 69,850 7,289 134,088
N.W.F.P. . 2,300 9,800 9,850 \ 12,880
Origsa . 856 856
Pusjeb . . 26,478 49,750 13,309 89,537
8ind- . . 275 13,635 13,010
U.P. . . 89,773 22,700 8,120 120,393
Mysore . . 45,000 - 45,000
Travancore . 15,400 1,443 18,848
Hyderabad . 9,750 - 3,15i 13,901
Kashmir . - 4,315 285 £,580
Other States | 1988 340 28,118 43,040

Total 673,063 450,769 112,243 { 1,136,075
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Installed capacity of Electrical Power Generating Plant in KW in Public Electric Utilities

in 1946 —Provincewise tabulstion

TABLE 1-B

Provinee Steam Hydro Diesel Total
Ajmer . . 1,394 1,894
Assam, . 320 500 2,204 3,024
Baluchistan « 1,250 1,250
Bengal . 349,061 2,780 4,411 356,222
Bihar . 27,200 3,962 31,162
Bombay .- ¥2,407 232,114 17,064 331,685
C.e. . . 23,639 3,988 24,627
Coorg . . "4 14
Delhi , . 24,900 6,355 31,286
Madras . 56,650 97,060 5,840 156,640
N.w.F.p. 9,800 1,030 10,630
Orissa . 1,231 1,221
Punjab . 26,476 49,750 13,818 89,830
Bind . | 8,025 16,689 21,714
u.r. . 133,245 22,700 8,430 169,375
Mysors . 73,000 23,000
Travancors . 15,400 1,647 16,947
Hyderabad . 16,750 3,151 19,901
Kashmir . 1,500 4,005 265 5,710
Other States 23,023 349 30,007 53,370

Total 716,186 507,219 121,526 1403,930
Estimated Figures of Installed Genrating Capacity in Public Electric Utilities in 1853
' TABLE No. 1-C

Provinece Steam Hydro Diesel Total
Ajmer 1,394 1,304
Assam 427 867 2,939 4,033
Baluchistan ves 1,687 1,667
Bengal 723,061 7,760 4411 736,222
Bihar 114,700 44,000 4,358 163,068
Bombay 132,407 336,114 19,494, 488,016
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Provinoe. Bteam Hydro Diesel Total
C.P. . . . 43,639 4,500 48,138
Coorg . . . e 74 74
Delhi - . . 44,900 6,385 51,285
Madras . . 79,6560 223,600 5,840 309,090
N.W.F. P, . 14,600 1,030 15,630
Orissa . . 2,000 2,000 4,000
FPunjab . . 28,976 : 99,750 14,974 143,700
Bind . . . © 18,025 8,400 18,889 43114.
U.P . . . 171,245 127,100 9,000 307,345
Mysore . . 181,000 181,000
Travancore . . e 37,900 1,647 39,447
Hyderabad . . 64,250 10,000 3,151 67,401
Kaghmir . . . 1,600 10,005 203 10,270
Other States . 42,778 32,640 84,867 111,780

Total . 1,457,643 1,133,536 134,686 2,726,664

Total—1958 . 1,675,000 1,470,000 141,200 3,286,200

Total—10663 . 1,890,000 1 816,000 . 148,000 3,848,000

.

Summary of total installed capacities of Generating Plant in Public Electric Ttilities.
for the whole of India including Indian States between 1839 and 1963

TABLE No. 1.D
All figures in Megawatts

Typo of Plant 1939 1948 1953 1958 1963
A) Bteam Electrio 673063 775°186 1,457 543 1,875°000 1,896-000
Percentage in- 359%, 154 192 230
crease on 1039
figures,
(B) Hydro Eleotric 450+ 769 507-219 1,133: 536 1,470-000 1,810'000
Percentage inorease . 129, 147 226 300
on 1939 figures.
{C) Diesel Electrio 112-243 121625 134- 6856 141-200 148000
Peorcentage increase
on 1989 figures, 7% 20 26 32
{D) Total 1,136 076 1,403-930 2,725 604 3,286°200 3,848+ 000
Percentage increase . 249 146 194 245

on 1039 figyres,
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APPENDIX IX
Statement showing connected load in various categories in the whole of India

including Indian States in 1939 and 1946 and approximate estimate
of connected loads in 1953, 1968 and 1863.

Installed Electric Load
Capacity
Year Domestio Industrial Remarks
Load load
KW (a) EW (b)
Ra,
1839 . . . . 635,200 905,800 Approximate estimated
loads under :—
8 . . .. 780,905 1,109,620 (a) Lighting 109
Fan . 73%
1953 . . . . 1,362,200 2,077,000
Heating & 89
others,
1958 . . - . 1,756,000 2,497,000
{b) Motor 919,
1963 . . . . 2,054,000 2,916,000 Heating, %4
Welding,
ete.
APPENDIX X
Btaternent showing proposed allocation of Spindleage to various Provinces and
Btates in India.
Zone Provinces and States Fine Spindles | Coarse Spindles
Bombay Surplus Area Bombay Presidency . 114,000
Baroda . . ., . 38,000 ‘
Nawanagar . . . . 25,000
Junagadh . . . 25,000
Bhavnagar . . . aes 25,000
Cambay . . . -1 18,000
" Bind Zone . . . | Bind Province N 75,000
Khairpuor . . .} 25,000
Punjab Zono . . . | Punjab Provinee . . 114,000 323,000
Delhi Provines . . ae
N.W.F.P. ., . .




Zone Provinces and Statos Fine Spindle | Cosrse Spindlea
J Bahawslpur 60,000
Nabha . . 25,000
Kapurthala 25,000
United Provinces Zone . | United Provinces 114,000 150,000
Bonaros State . . 25,000
Bihar Zone . . + | Bihar Province . 38,000 175,000
Bengal Zone . « | Bongal Presidency . 125,000 200,000
Assam Province . 100,000 (Coarse and
. fine mixod).
Seraikala . . . 25,000
Orissa Zone . . « | Orissa Province 19,000 100,000
Mayurbhunj . . . 25,000
Central Provinces Zone , | Central Provinces 78,000 - 75,000
Rewn_ 25,000
South Zone . . Madras Presidency . 152,000 200,000
Hyderabad . 19,000 60,000
Mysore . . . 19,000 265,000
Travancore 50,000
Codhin, . . o 25,000
Pudukottah 26,000
Rajputsna Zone QGwalior , . 19,000
Bh
eratpur 25,000
Bi
kaner . .. 26,000
Dhaot .
otpur R 265,000
Alwar ‘
v . 25,000
Palanpur . | 19,000
Total . . . o
. . 886,000  fine spindies,
1,878,000  comrsc spindles,
100,000 for Assam, ocoarag
and fins toge-
ther, '
——,
2,858,000

e e ——
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APPENDIX X1,
I.rat 9% FLECTRICAL MACHINERY nEQUIRED BY TEXTILE MILLS

Machinery required per mill of 10,000 Fine Counta Spindles.
Blo w Room Mazhinery—

1 Hopper Bale Opener 2
1 Roving Waste Openar 3
1 Auto hoppe: Gpenar 1
t P rcupine Opener 2
1 Yater or breaker S.utcher 4
1 Honezouta? oxhacst Opener & Jeutcher 9
1 ¥injshing Scutcher (16 oz. Lap}

]

Individual Drive 30

Group Drive 45

Spinning Machinery—

H.P.

22 Carding Enginea, 1 H.P. each 29

1 8ilver Lap muchine, } H.P. each +

1 Ribbon Lap machine, 1 H.P, each 1

8 Combing Machires, § H.P. cach 8

3 Drawing Frame«a of 2 Heads of § Deliveries 1. H.P. each

. 3
i Blubbing Frame (100 Spindles), 2} H.P. each 21
2 Intermedinte Frames {142 Spindles), 23 H.P. cach 5}
8 Roving Frames (180 apindles) 2§ H.P. each 163
10,600 Ring Spindles, 1.e., 26 Ring Frames, 7} ILP, each 195
Individuol Drive  ygpr
Group Drive 200
" Weaeing Preparatory Machines—
iL.p,

10 Vertical spindle winder, § H.P. each 7}
9 Univerral Weft Winder, 1 H.P. each
8 Warper (Bean Winder) 1 H.P. each
4 Sizing Machines, 2 H.P. each

60 Reeling Frames, } TLP. each

Individual Drive 43

Group Prive 55

Weaving Shed—

1P

233 Looma, } F.P, enck 176

quividual Drive 176

Group Ihive 215



i

Blcaching Machinery--—
9 Y P
1 Four Burner Singeing Machinery b
1 Shenring Machine 8
2 Vertical High Prossure Gears 1o n.x, eacn 30
2 Washing Machines, 10 H.P. each 20
2 Chemicking Machines, 10 H.P. each 29
1 Bguoezing Machine 12 H.P. each b2
Individual Drive . 96
Group Drive . - il9
Dycing Machinery—
) H.P,
4 Jiggers, 1} H.P, each : s
2 Three Bowl Padding Machinery, 156 H.P. each 30
1 Padding Machine, with Hot Air Drying Range 28
1 Developing Range 2
1 Package Dyeing Machine 1&
1 Cheoge and Beam Dyeing Machine 12
Individual Drive T1g0
QGroup Drive 128
IR
Printing and Finishing Machinery— .
Zp
1 Brushing and Bleaching Macliinery, 12 H.P, each 12
4 Colour Mixing Pans, § H.P. ]
1 Threo Colour Printing Machines with Iirying Range 25
1 Rapid Ager . 5
1 Ancline Ager 5
1 Doveloping Rango 5
1 Two Bowl Mangie with Drying Range 29 Cylinder Horizonta) 13
Drying Machine ']
1 28 Cylindor Horizontnl Drying Machine with water mangle 15
1 90 Btontor with Jigging device 25
1 Far for tho stontor 25
1 Cloth Mercorising Machine 40
1 Yarn Mercorising Machine 40
1 Five Bowl Universal Calender G
1 Three Bowl Universal Calender sC
1 Schreiner Celendor 18
1 40 Btentor Open Type with Weft Straoightenor 20
.1 Fan for the Stentor 25
Indivilusd Drive  gog
Group Drivoe ) 400
. '_-__—.—-
Folding Machinery—
Hp,
10 Folding Machineries, 1 H.P, each 16
4 Stamping Machines, 4 H.P. each 2
2 Baling Preas, 20 H.P, each 40
Individual Drive 52
Group Drive 43
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Else trolyser b lunt

H.P.
1 Eloctrolyser Moter Generator, Seif or 40 Cells . . 150
I. Electrolyser Motor Pump . . . . . . . . 13
1 Electrolyser Motor Chloride Pamp . . . . . . . . 23
Individual Drive 154
Summary of Power Required
H.P.
Biow Room . . . . . . . . . . 45
Spinning . . . . . . . . . . . . R 200
Weaving Preparatory . . . . . . . . &5
Weaving Shed . . . . . . . . - . R 215
BIUllChing . . . . . . . . . . . . 110
Dyeing - . . . . . . . . . . . . 125
Printing and Finishing . . . . .

. . . . . 400

Fold iﬂg . . . . . . . . 68

Electrolyser Plant . . . .

N . . . . 154
1,462
Auxiliaries and Humidifieation . . . 200
1,662.1,246
K.w,
SEcTION A.
Motora for Individual Drive

Motors H.P.

each
&0 . . . - . . . . . . . . F)
3 e e e e < e e 3
153 . . . . . . . . . . . 4
51 - . . N . * - 1
6 . . . . . . . . i
4 . . . . . . . 2
2 r . . . . . 2}
8 . . . . : . . . 23
1 . . . . . . . a}
1 - . . v “ . . 4
5 . . N
26 - . . . . . . 7*
a . . . . 8
2 . . . . . . . . 0
4 . R . . 10
4 . . ‘ . . 12
2 . . . . i6
2 . - . . . 20
1 . . . a0
9 . . . . . . . . . 40
i . . . . . . . . . . . . . b0

1 Motor Generator . . . . . . . . . . 180



Eorion B,
Motor
1 .
1 .
€ -
1 .
1 .
L 3
5 .
7 .
4 .
82 .
1 .
2 .

1

sucTIoN C.

(For distribution of 935,000 Ring Spindles, Fine Counts)

Motors

5,580
279
17,019
4,743
558
372
186
744
93

03
495
2,418
186
186
872
872
744
279
03
186
03

1 Motor Generator

. L} L} .
. - - -
. . . .
- . . .
- - - -
- L] - .
- - - L
. » - -
- - - -
. L] - L]

- - . .
. . L] L]
. - - .
* . L] L]
. - - .
* . * L}
- » . .
. . . L]
L] . . .

Tota! 34,081 _Motors
" 03 Motors Generabor

T'otal Motors required for Individual Drive

B
i

emm&;.g-

10

-t
=Y

20
25
30

50

150



Bo.

Szorion D. .
Total Motors required for Group Drive
{For distribution of 935,000 Ring Spindles, Fine Counts).
Motors H.P,
each
93 . . . . . . - . . . . ' 1}
93 . . e . - . . . . . . . 2%
. S 5
93 . . . . . . . . . . . . 8
23 . . . . . . . . . . . . ]
372 . . . . o e e . . . . . 10
485 . . . . . .« e . . . . . 12
T44 . . . . . . . . . . . . 15
372 . . . . . . . . . . . . 20
2,976 . . .. . N . . . . . . 25
93 . . . . . . . . . . . . 30
86 . . . . . . . . . . . . 40
23 . . . . . . . . . ' . . 60
Total 6,231 Motors
93 Motor Generator . . . . . . . . . 160
MACHENERY REQUIRED FER MIry, oF 4,000 Coasrsk Counts BPINDLES,
Blow Room'Machmery— 3 . ) e,
1 Hopper Ball Opener . . . . e . . . . 2
2 Roving Waste OQpener . . . . . . . . . . 3}
1 Auto Bilver Fitter . . . . . . . . . . 13
1 Porcupine Opener . . . . . . . . . . 2
1 Vertical or Creighton Opener . . . . . . . . . 8
1 Vertical with single Scutcher . . . . . . - . 4
1 Inter Air Bresker Scutcher . . . . . . . . . 8
1 Finishing Scutcher (10 oz. Lap) . . . . . 4
————
Individual Drive . a3
D Group Drive . . 42
Spinning Machinery— I
15 Carding Engines, 1 H, P, each . . . . . 15
3 Drawing Frames of 2 Heads of § Deliverics each, 1 H P, enoh . . . 3
1 8loving Frame, 100 Spindles, 2§ H, P, each . . . . . . 2}
2 Intermediate Frames, 142 Spindles, 2-3 H. P. cach . . . . . 53
3 Roving Frames, 180 Spindles ench 2-} H. Proach . 8}

4,000 Ring Spindles, 4.5, 10 Ring Frames, 400 Spindlos oach 7.6 1L P, cach 5
Individual Drive . 1003 -
Group Drive . . 124

Weaving Preparatory Machines— —_—
6 Vertical 8pindle Winders, $ H, P. each - . . . . 4
6 Universal Weft Winders, 1 H, P. sach . . . . . . . 6
4 Warper Deam Winder, 1 H. P, each, . . . . . . . 4
2 Sizing Machines, 2H. P,each. ., . . . . . . . 4
30 Reeling Frames, 3 H, P, each . .. e . %
Individual Drive 26
Group Drive . a2

e e
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Waaing Shed,—

125 Looms, } H.P.

+ . - -

Individual Drive
Group Drive .

Bleaching Mackinery,—
1 Four Burner Bingeing Mmachinery . . - . .
1 Shearing Machine . . - s .
2 Vertical High Pressure Gears 15 H. P ea.ch . . .
2 Washing Machines, 10 H, P. each . . . . -
2 Chemicking Machines, 10 H, P, cach - - . . .
1 Squeozing Machine, 12 H. P. each . . . .

Individual Drive
Group Drive

Dyeing Machinery .—
4 Jiggers, 1} H. P. . . . . . .

2 Three Bowl Padding Machinery, 16 H P. ea.ch . . . . .

1 Padding Machine, with Hot Air Drying Range . =~ . - . .
1 Developing Range . . . . . . . . .
_ 1 Packago Dyeing Machine - e . . . . .
1 Cheese & Beam Dyeing Machine . . . - . . .

Individunl Drive
Group Drive

Printing & Finishing Machinery.—

1 Brushing & Blenching Machinery, 12 H. P. each . . . .
4 Colour Mixing Pans . . . - . . . N
1.3 Colour Printing Machines WIth Drying Rangs . . . .
1 Rapid Agor . . . . . . . . . .
1 Anelino Agor . S . . . . . . .
1 Developing Range . . . . . . . . .
1 Two Bowl Mangle with Drying Range . . . . . .
1-20 - Cylinder Horizontal Drying Machine . . . . .
1-29 Cylinder Horizontal Drying Machine with water Mangle . .
1-00* Stentor with Jigging Devided . . . . , .
1 Fan for the 8tentor . . . . .
1-40” Open Type Stentor with Wofﬁ Stralghtaner . . . .
1 ¥Fan for the Bteator . . . . B . . N .
1 Cloth Mercerising Machino . . . . . N .

"1 Yarn Bowl Universal Calender. . . . . ] .

"1 Threo Bowl Universal Calender . . . . . . .
1 Schreiner Calender . . - . . .

Individual Drive
roup Drive

Folding Machinery.—
5 Folding Machineries 1 H, P. each . . .
2 Stamping Meahines, 3 H. P. each . . . '
1 Baling Press , . . . . . . . . ) .

Individual Drive
Group Drive

110

H.P,
i}

30
25
12
15
12

100
125

H. P,
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Eiectrolyser Piant— . “HP,

1 Electrolyser Motor Generator for 24 Cells . .
1 -Eleatrolyser Motor Pump - » . . . . . . . 13
1 Electrolyser Chloride Pump . . . . . . 23

Individual Drive = . 79

Group Drivs.
Summary of power Required-—

HP
‘Bllow Room . . . . . . . * . . . . 42

Spinning . . . . . . . . . . . . 124
Weaving Preparatory . . .

. . . . . . 32
Wea.ving Shed . . . . . . . . . . . . 126
Blea.ching . . . * - . " . . . . 110
Dyeing . . - . . . . . . . . . 126
Printi.ng & F‘l'.niﬂhing“’ - . . . . . . - . - 400
Folding . . . . ’ . . . « . . . 34
Electrolyser . . . . . . . . . . . . 79

1,072
. . 200
1,212

Auxiliaries and Hurqidiﬁcation

SrcTION A,

Motors reguired for Individual Drive

Motors H. P. each

. - . - . 1*
. . . - . . l*

32 e e e e e e l*
6 * * * ¢ * - * * - . 1) » li
4 . . Ll L] [} - . - . . s
2 . e . e e e 2
5 . . . . . . . . . . . ) 2§
1 B 2
; . . - - . - - - . - - . ai
. . . . . - . . . . . . 4
10 . . . . . .
* ¢ . . . . 7
3 . . . . A ] .o Bi
1 e e e e e e .. ) °
s e e e . e . T 10
5 . - . - - - - - - - . . 12
[ . . - . . . . . . . . . H
l . . . . L3 . . . * . . . 20
5 . a ) . . . L - - M - 25
2 . L] - L] - . * . . 3 . » 80
2 . . - - L) . - . . . . . *0
l » . . L] 3 . . - - - - . 50
. L] . L] - - . 3 . - - - 7‘
? v
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Seotion B,
Motors Reguired for Group Drive,

Motor

1 . . . . . ] . . . . .
2 . . « . . . . . . .
1 . . - . . . . . . . -
4 . . . . . . . . . . .
&~ . ) . . . . . [ . . .
B . . . . . - . . . . .
3 . . . . . . . . . . -
15 » . . . . . . . . . .
3 . . . . . . - . . . .
2 . . . . - . ) . . .
1 . . . . . . . . . . -
1 . N . . . . . . . .

SmoTroN €.
Total Motors Regured for Individual Drice

{For Qistribution of 1,923,000 Ring Spindies Course Counts)

Motors
14,400 . . . . . . . . . .

960 e e e e e e e e
32,880 e e e e e e e e e
15,860 e e e e e e e

2,880 . - . - . . . . . .
1,920 . . e . e
960 . . . . . . . - . .
2,400 . . . . . . . . . -
480 . . . . . . . . . .
480 . . . . . . . . . .
830 . . . . . . . . . .
€,300 e e e e e e
1.440 . . - . » . . B
480 e e e e
1,320 . . . s . . . . .
2,400 e e e e e e e e e
2,400 . . . . . . . . N -
430 . . . . . . . . " .
2,400 s e e e e e e e,
60 . . . . . . . . . -
960 . . . . + . . . . .

480 . . : ‘
—

122,400
Tom 480 Motor Generators 75 H. P, =ach.

.

H, P, each,
13

10
12
156
20
25
30
40
50
75
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EoTION D,
‘wotal Motors required for Group Drivs

(For distribation of 1,923,000 Ring Spiniles, Course Counts)

Motor s ‘
480 ' . . N . . . . .
980 . . . . . . . . . ,
1,440 . 3 . . . . L .
1,920 » . [] . L] . . L4 -
2,400 . . . - » . . .
2,400 e e e e e e
1,440 . . . . . . . . . .
7,200 . . R . . . . . . .
1,440 . . . . . . . . .
9680 . . . . \ . . . .
480 . . . . . . . .

21,220

430 Motor Generators 756 H. P. each,



hsw! 2.6,15
prvees
# I-?-

12, 11 4.
g }. 2,3 5,5,6,5, {I2513,18,19.20.

’rﬂn

Dy oruparh
Cmporore g Potne : ¢f1,2.8
_ 44 3,48, *10.
Kagachi (.‘wglg’.or ] 11,15,£0.
* 10 Laagh
% 12,5,4,5:6,9,11,28.27029. N T
y Y Asangel
sungiggee sl

Becuc o £ 1,2{6,9,16,17,18. 1
L]

8,19,
5 :.31 16,17,80.

pad’
‘?% 3,4,%,8,11,1

5,20,

MAT lndienting Industrial
‘sentres of Indie where fao-
 torics waTked * exist amd
garked @ are suggestcd for
the menufacture of the fellow-
ing eleotrical stpresi-

Bms.algre
* £,6,7,10,1E.

£ 1,2,3,4,5,8
114, 7,18,

. Motors & Gsnsrators,
1,246 gransfonners & Cerdensers
By 9.1 are Corper Conductors.
4. Rubtber Insulated Cables.
§. Insulated Winding Wires.
6. awitohgear

2. Insula

8. s;gb mg'& Interlocking

wlpras
TE‘%, 9. Foctory Eléctricsl oquipasat.
2

10. Bleotric

11. Flectric Fit :Lngs.

18. leed Acid Batteries.

3, Iry Batterles.

4, Blectric Fans.

16. Blectrie Dumesuc Bguipmeos.
18. Telgfraph Telephane

17, Bacn Sets & Equipmen
ne:rggemter A:Lr-com:lh“ﬂ'

€r gquirnensy,

19. Eiectric Weiding Flapts,
Actessorics & Tlan .

20, Blectrical Meesuripg
Instirusents.,

A, Aluminius Canducters.

2. Insulatlng Matemals.

HOTE Fapiories having less thad

w annual sutpus of He.2f lakhs
value are pot shown,
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