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Training for Industrial Production

of Prototype Machinery

sy A. D. BOHRA

Heus 15 N India a very large number of small industrial
Tutablishmcms, employing some 3.5 million people and
adding 4,550 million rupees (approximately one billion dd
lars) to the value of the materials they process (excluding
textiles). Thus far, their main contribution to the economy
has been to help meet the increased demand for consumer
aricks. Now, they are increasingly taking up the manu-
facture of simple producer goods for industry and agricul-
ture and of componcnt parts of more complex capital goods
produced by large industrial undertakings. Thus, closer rela-
tionships are being established among small industries and
between them and the rural economy on one side and
large-scale industry on the other.

Small-scale industries are defined in India as enterpriscs
having a capital investment of 500,000 rupees (about
$100,000) or less, in certain cases even one million rupees
(about $200,000) or less. Units of the maximum size may
have adequate access to capital and be modern in every
respect. Most units are, of course, much smaller. Character-
istically they lack hargaining strength in buying and selling
and in securing capital. Their internal organization is linde
specialized, onc to three persons carrying out all technical
and managerial functions. These weaknesses become par-
ticularly evident when new hines of production are to be
developed, especially certam lines ot producer goods rever
hefore manufactured in the country, cither by small enter-
prises or, not infrequently, by large concerns. In view of the
fact 1hat the Government is deliberately promoting the indi-
genous manufacture of goods hitherto imported from
ahroad, the undertaking of industrial operations completely
novel to India is 3 common occurrence.

e — . e on i k w

Paoresson Bouna, Principal Divector, Smull Industry
Extonsion Training Institute. Hydcrabad, India. has pur-
ucipated 1n a number of senimars and working parties
on industridl, ation orgumized by the Unied Nanonas
and the Feonomr Commiivion for s and the Far
Kast. He is currently serving in Ceylon as un expeis of
the Intermononsl Ladows Orgamisation in the field of
small industry cxtension serices.

It is the view of the Government of India that small-scale
industries help to ensure an cquitable distribution of the
national income, mobilize resources of capital and shill which
would otherwise be idle, and avoid some of the sociv-eco-
nomic problems created by industrialization. Consequently,
the Government has taken many steps to promote this
economic sector, including the extension of advisory services
on improved methods of production and management, help
with purchase of new machinery, provision of factory space
in modern industrial estates and disscmination of modern
knowledge through a nation-wide Industrial Extension Serv-
ice and training institutions. The Government's policy is
aimed at helping small-scale industry to become a more
seli-reliant and self-supporting sector of the national cconomy.

The fact, referred to above, that small-scale industrics are
increasingly undertaking the manutacture of new types of
producer goods has led the Government to provide them
with a new form of assistance. A number of Protatype Pro-
duction and Training Centres are being set up in different
pans of the country, with a view to carrying out the follow-
ing tasks:

(4) The development and production, with foreign col-
laboration if necesary, of prototypes of machines, imple-
ments, tools, accessories, component parts and the like at
prescnt being imported but which are suitable for subsequent
reproduction on commercial lines by small-scale units;

(4) The development and production of prototypes of
improved types of machines now manufactured in India but
not to adequate standards and, «t a later stage. of new types
ot machinery and equipment especially well suited to the
needs of small industrial units in India, and

(¢) The practical and theoretical training of the opera-
tive staff of small-scale units and of the technical staff of the
Government Extension Scrvices engaged in assisting small
industrial units to carry out the above tasks.

As a subsidiary function, the Prototype Production and
Training Centres are themselves also intended to undertake
the manufacture of such component parts or to carry out
such phases ot production for which facilities do not exist
in the small units; however, this may be done only if it does
not hamper the attainment of the three main tasks.

Thus, the Centres arc iniended 10 serve a number of small




imdastinal ninies s 0 common developient departimens, pro-
viding thent with the necessary technical knowiedge and
teannng thae personnel, o enable thew to undertake com-
mcrvial prachiction of new atems of consideradle importance
for the turther desclopment ot mdwtry, especially in their
owt: sector. At the same time, it is expected that each Centre
veould serve as a inodel tor snular triming cenires to be set
up by the Govermnent or other agencies and that the organ-
1zation and aperation of each Centre would be a model
both for individual amallscale umits and tor co-operative
groups of snch units engaged in complementary industrial
aperations.

Thus tar, three Prototype  Prodhiction and  Traiming
Centres have Iwen established and are functioning. The first
Centre, set up at Rajkot (Gujerar) in 1957 wiath the help
ol the United States Government, was originally intended
to function us a central workshop providing a wide range
of scivices for the establishment of model production units
suitable for operation on a small scale, such as manufacture
of furniture or wire products. This purpose, however, was
abanduned when it was considered that the demonstration
value of sctting up madel peoduction units could not out-
weigh the disadvantage of having these compete directly
with existing small commercial units and it was decided
that the Rajkot Centre would specialize in training for pro-

duction of machinery tor toundry, wood-working and sheet
metal manufacturing, A second Centre is at Okhla, a suburb
of Dethie Tt was established in 1959 with the help of the
Federal Republic of Gennany and specializes in training
for production of prototype machine tools. This Centre is
descriled in some detail below. The inost recent addition to
the chain of Centres is at Howrah, a part of Calcutta, It
has the help of the Japanese Government and concentrates
on industrial machinery particularly suitable for small indus-
try and on clectrical instruments for switchboards.

Each Centre is an allIndia institution in the sense that
it services small units all over the country. Present plans
cuvisage the establishment of twelve additional Centses, cach
specializing in a specific range of producer goodls. It is
expected that a network of fifteen Centres will be sufficient
to meet all the current and prospective development and
training requirements of the small-scale industry sector, and
will need to be expanded only when new lines of products
have emerged from the inventive processes of modern science.

To make the description of the Prototype Production and
Training Centres as concrete as possible, the illustrations in
this article will refer to the operations of one of them, the
Centee at Okhla. This will permit not only the guiding
principles common to all Centres to be presented but also
some of the problems which confront them in practice.

OPERATION OF THE CENTRES

OUR MAIN sTAGEs may be distinguished in the operation
Fuf the Prototype Production and Training Centres,

(i) Selecting the iter

Only those items are selected for prototype development at
a Peoduction and Trainng Centre which are saitable for
manufacture by a small industrial unit with the necessary tools
and technical qualifications. In the selection, machines at
present not mauntactured in India enjoy the highest pri-
unty, cven if praduction involves colliboration with a for-
et firm, Apart frum the overriding aim of replacing
imported prodducts by indigenous manufacture, the follow-
ing, factors, amony others, are considered in sclecting the
pruducts for prototype manutacture: rugged and foolproof
design; accuracy in operation; small power consumption;
satisfactory ouput; interchangeability ot parts; ready avail-
ability of servicing and spare parts; low cost of maintenance,
and law purchase price.

(i) Negotiating foreign collaboration

Once an item has been selected for prototype manutaciure,
negatiatons_ start with some of its foreipn manufacturers.
The rights o be :cquired need to cover munufactnnng
according 1o the original design, and, if necessary, modifica-
tions 10 the design to suit Indian production and marketing
condinons. The contract usually includes the import of a
few complete scts of ready-to-assemble components with
which 1o start off work in the asembly shops  without
delay. When newessary, the contract can specify a lunp sum
pavineat for techiical knowledge and rovalty payments for
a specific penid. In these matters the Cemre plays an essen-

tial intermediary role, since it is hardly possible for the
small manufacturers cither to enter into or to complete suc-
cessfully direct pegotiations for a transaction of this type
with the foreign manufacturer of the original piece of
nachinery.

(iii) Planning design and enginecring and
setting up the production line

Once an item has been selected for prototype manutacture,
the Centre carries out some or all of the tollowing functions:

(#) Design or redesign of the product;

(4) Preparation of process schedules;

(r) Manufacture of jiys, fixtures and tools {or production,
and

(d) Manufacture of a suficient number of prototypes to
ensure smooth production,

At this stage, the Centre may need to be in touch with
some of the technological research institutions in India. It is
expected that particularly close relationships will be estab-
lished soon with the Machine Tool Design Institute now
being set up by the Governivent in Rangalore.

(iv) Prowviding training and assistance to the sm il
unit for commercial production

All of the technological knowledge acquired during proto-
type manufacturc and assembly is then handed as a
“package” to selected small units for commercial produc-
tion. As part ol the trainiug. the prototype is handed over
to the unit together with all drawings, process schedules
and instructions from 1he original manutacturer. Further
advice is extended regarding machinery and other equip-




ment, raw materal supphies, and other production require-
ments.

Specialization and co-operation

Prototype production of any machine at a Production and
Training Centre is usnally conhned to a smali number,
what might be called a “zero” series. In general, a small-
scale enterprise is not cxpected to manulacture a whole
complex machine by itself, since 1t seldom has the necessary
facilities. The trend towards increased specialization within
each unit and co-operation between units, which is encour-
aged by the Government of India—special incentive schemes
have been introduced for this purpose—is brought to bear
upon the present case. Accordingly, a prototype is split into
several componem parts, one or several of which are manu-
factured by different small units and it is then assembled
in another sall factory.

" It may be noted in this connexion that increased special-
ization helps to overcome other major obstacles. Some of

these anise from the basic discrepancies between the general
levels ot technology in India and those in highly indus-
tnalized countries, Others may anse from legal restrictions—
for instance, proprietary rights—on the manufacture ot cer-
tain machine parts. Specialization in a country like India
allows production to proceed in progressive stages, from
carly manufacture of the less complex parts of a machine
and their assembly along with imported pants, to indigenous
manufacture of an increasing number of parts, and finally
to domestic production of the whole item. In this way,
specialization does not wait on industrial development but,
on the contrary, makes it feasible. '

An example may show how this development takes place
in practice. At the Okhla Centre, three types of machines,
manufactured in the Federal Republic of Germany, were
taken up for initial development: a small bench lathe, a
tool and cutter grinder and a milling machine. From 1960
to 1962, detailed drawings were prepared for undertaking,
in the period 1962 to 1966, the following production pro-
gramme for these items at the Centre:

Machine

L ————————— o — o

Precision lathe (Weiler)
‘Tool and cutter grinder
(Hahn and Kolb) . .. .

Horizontal milling machine (Stei.ii.el) L
ToraL

1962 1962 1964 19653 1966
100 150 200 = @@ -
- 50 125 175 100
- 100 15 200 -

100 300 475 375 100

The reasons for which a relatively large number of ma-
chines are to be produced at the Centre arc that it is desired
to perfect prototype production and to implement a broad
trainving programme built around a regular production line.
Production of these machines by the Centre is to be discon-
unued in 1967,

The terms of collaboration between the Centre and the
German inanufacturers allow Indian small units to produce
and sell these machines in the country. At the beginning,
soine complete scts of components were imported, ready to
assemble. This allowed the fitting and assembly sections of
the Centre to begin working at the same time as the
sections manufacturing component parts—that s, the foun-
dry, 1he forging shop and the machining shop—were start-
ing their own operations. Jt is envisaged that the imports
of component parts will be gradually reduced until finally
they comprise only those items which carry proprietary
rights or which are not manufactured anywhere in India.

A parallel method is followed for familianzing small
entrepreneurs with the products and processes developed at
the Centre. At first, all the components and parts are pro-
vided 10 the unit for study and assembly, and, as the unit
beyins to manufacture its own parts and other units take
up the manufacture of other parts, the Centre gradually
fades out of the picture.

An effective form of organization would be to set up a
functional industriai estate as a counterpart to a Prototype
Production and Training Centre. Such an estate is devised
for small cateiprises producing parts of a given article,
asseinbly bemg made in one of the units of the estate, The
Centre would provide traiming and guidance to the small
uits and, of necessary, woukl in the heginning manufacture

certain parts and undertake the assembly of the product.
Later on, these functions would be taken up by some of
the accupants of the estate. The Centre would continue to
provide technological guidance and, if need be, cornmon
design and toolroom facilities.

Modifications in design, raw maserials und
process schedules

It is to be expected that, hecause of differences in levels of
technology and 1n available facilitics, the collaboration be-
tween the Centre and the foreign manutacturer and between
it and the small units will be active for a long time. The\
fact that a few complete set: of components are originally
imported from abroad does not usually mean that the prod-
uct for which manufacturing rights have been obtained can
he copied in toso. Certain parts may be far too complex to
be copred 1n India, at least for somne time, or may be far
tua expensive to manufacture. Such parts would continue to
be importcd from abroad.

Modifications of the product are ofien needed to meet
local conditions, and the Centre has an importamt role t0
play in devising adaptations of processes and equipment.!
Minor changes may need to be made in the sizes of such
items as screws, nuts and bolts, so that they conform to
standards in common use in India. Major charges may, for
instance, he cffected in raw materials specifications in order
to bring them into line with resc urces available in the coun-
try. The case of steel is particularly scrious in this respect.




In a highly industriabized country, wouning the specihed
steel nay be 4 wiatter of hituny the telephone and getting
it “oft the shelt”. In & developmyg country such as India,
where tnost of the steel alloys required are imported trom
abroad, this presents a grave and very dificult problem.

Even though the requirements of small units for any
particular type ot steel alloy may be very small, and even
when they are given an import lwence meetng their indi-
vidual requiremcats, actual supply to the required standard
and n the proper ume cannot always be guaranteed. For-
caign manutaturers of steel alioys are not much concerned
over the suali requiremenis of a sngle unporter. Quate
often, the types of stecls required are not included 1n thewr
current manuiatunng progratame and they may be rebuc
ta 0 accept speaial orders tor small quantities. Morcuver,
small industrial umits are not 1 a position 1o carry large
stocks of every type of steel required. These difculties
compoutk] others ansing for instance fram the shortage ot
foreign exchange, and comstitute 3 mnous sbetacle to she
development of smallacale industries.

For the Prosotype Production sad Tranuny Centres, the
problem breaks Jown into two major perts. The hrst ques-
tion 1 that of rationalizing the uae of sieel. In many cases,
the wide vanety of uecls orginally specified for the pre-
ducton of 2 machine can be reduced withawt affeciing to
any appreciable extent the ualwy of the pradwct. Redusing
the number of difierent types of werl to bx imponied maices
it possible 10 increase the volume of orders for each -
vidual type and w0 1o inhie foreign manufacturcrs 1o in-
chade such orders in thewr production pregramme. in the

second  place. the Centres will need 1o avsure the small
entrepreneurs that the substitute matenaly will he us good
av those that they have used thus far, mstruct them in
the use of heat treatment processes appropriate 1o the new
types of steel, and extend other advice and assistance. The
Government 1s now considering the possibrlity of set.ing up,
as part of the facilities of each Centre. a raw matenials depot
with a view, in perticular, 10 importing spevial seeels and
supplying them to the small units in the region. Another,
perhaps less obvious example of the need for local ioadica-
on, relates to the type of lubricants 10 be used for the
protatype machne. The bas'c principle in the area of design
or modificaton of the custing demga is to umplify by
maxim.zing the number of standard component parts and
mimmizing the aumber of types and sizes ot raw materials.

Replanning the process schedules for the manuiscture of
vaneus components and the tools, jigs and Rxtures required
tor manutacture is ansther impenam kind of medification
carncd out at the Cemtres. The sechanal iniormation en
thes aspact supplend by the foreign manufacturer i at best
a jond guide. The schedules have to be madited to suit
the wale of production and the type of machinery available
net valy at the Contre, but, mave wnpertandy, st the wnise

TRAINING

Traninyg the staff of the Centres

The third main tunction of the Centrey —traning: —» closely
imtegrated with ther praducuon tunchon. It w, m dect, ot
tempted through supervised production. The staff of the
Centres s traned by tosewgn exprris infore it begns te
provude instrection to the workers of the smaki entorprses.
The experis train the staff of the Centres through day to-day
work. exactly as, ai a iater sage, the staff will train the
workers, To trans the statl, the protciype praduction peo-
pramme bas bren phased 1ato three stages prowiding for
progressively advanced instaction.? These are:

(«) Devclopinent of machinery and cqupnwni thraugh
foreign wehnal collaboration with such  modifica-
Gons e of manulacture oy may be regquired
to st [ndiun condstwns;

th) lprevennent of sub standard produts siready mane-
taiured in India by meditying design, pwocesses,
type of raw material and se on,

i) Dewgn and dovelopment of entirely mw machanes
to it local needs or export MArRets.

Fla addition, speaal conteses are organized for quosdse el
mcal and other poeonned o e naten wikk extenson o gea.
zahon i Tadi, whe previde echnal asistance to smad enter-
procs, and whose need i 10 heep up o daie 0 thewr varous
nolis of spec hizaon,

As the visfl ol the fareign enperts tahe thes
Tagrther, they sloe develnp ancdiary applisnces and
Special wurk braches, cupbmerds snd pertehie. hand aperatsd
cranes are some of e many weme dave n this woy
#t Okhla. Winle they have barn develaped i the fest piace

'

s own wer, they have attraciad the meeromt

©acure the new appliances sad iamls for thew own v,
aml achers to proxure the deawings in order to imamf actuse
the wems for commerciul purpmees. Swh type o swbrhas
conttibution by the Cenires may be impariont enough o
affect the plasning of thesr praducuon pragsmmes.

Training the workers of 1he 1mall nasti
Tramng the workers of vhw sonall wass s the ke clenen
W passtag trom peetutype productiBn (0 Camen Fsl Mae-
tatare, |t tmmag » ' be fully offecove. . munt be
preceded by a careful wievtion of smell wais wntustral unne
prominyg bedt @ achieve commecial pradu.ion of new
itews, o dithcwit tosk breause many facsers way make of
miaf this promuse, such s the expemence of te umt, W
Materisi resources, amd the persenaluy of the catrepreames.
in spric of thewe Jelbcuitws, the selecion of the usme
shouk! be mempeed weil 10 aivance o waring proserype
prmiucion. An carly assasiation weuld yeld mmediase
practical benehis e addition 1o the abwss lon 2 eem anen,




ance some formy of training could be provided to the
various operating personnd! as carly as the planning stage,
and be continued and developed as production is under-
taken by the Centre. Thus, while the processes are being
planned in the Centre, the supervisor of the small unit
van be brought to the Centre for special training in this
phase of the work. When tools are being designed and
then manufactured for prototype production, the tool makers
may he called 1n, and the mwoulders and machinists when
the components are being cast or machined. Such a proce-
o dure would ensurc the participation of the various cate-
gones of personnel in every stage of devclopment of the
product.
) Proper training arrangements should greatly reduce or
* even eliminste disturhances and dificulties in the units
resulting frem absence of safl away for training. The prob-
lem need not arise significantly or at all in units newly
set up for the purpose of producing the prototype machine
ially, provided the units are selected early enough.
it stafl con then work along with the staff of the Centre

| _Prducnon and Traming Centres wese to provide advanced
ainnyg only to prresnnel hoviag already acquired besc
thills through formal waimny or experience. Now that seme
1 hesic traming couevs have hoen argamiaed for comtain cate-
gorws of e hincians and faremen, the Contres have assuned
respuoninlnty for wnproving the sechnical shills of all tree
categorus of techical prewmnar
To wpplerent vach bosic trainmg, the Centres orgamae
wpaiste cunines for shalled warkmen, supervisers and engi-
neres. Onganally, the following qualifications wese land down
for scieu g aRecs 1 thEW calegories:

(1) Shdiod nortmen avmmum experence of theee yean,
exclabag prrend of casbier trvnng,

4 Tohawasl ecdisstin w provikd m indha by the fallowing
Ladss L H
Tichmu o bagr. whonde:

fiemer sl echnaton wuh cmphows an echaxal marecton
Trah wimsdy yinmsr mebmcad whand s mdustrial runmg

A

Praciu sl an! chomernai waming » partcubn wades, wach 26

WrRg, EMng, weicng and the ke

Spccsbiced whaeh ax b as dhow ergasized by ordisame Ix-
owws swd b gt enmrproes of the pubin wcser:

(1) Foremen: diploma holders with three years of prac-
tical expericnce; or skilled workers who after finishing the
course under (1) above have further experience of abont two
years; or non-diploma holders with five years of practical ex-
perience, possessing prescribed qualifications;

(in) Swpevintendents and shop-masters: practising super-
intendents and shop-masters, and foremen with minimum
cxperience of five years,

While these selection standards could not he applied
rigidly, minimum standards providing for practical and
theoretical tests for all candidates before admission have
been prescribed and held to for cach course.

Emphasis on practical training

In all their courses the Centres emphasize practical training.
Theoretical subject matiers are left to be dealt with in voca-
tional schools and colleges. At the Centres, teaching is focused
on those aspects which allow the trainees to realize the
causes and the advantages of each task. Such training has
obvious limits: for instance, while the Centres can provide
practical training to design and Jevelopment engincers, they
cannot go so far as to train them in machine construction;
this is left 10 higher technological institutions in the country.

Since most of the trainees are already employed in small
units, whether newly established or not, or in the Govern-
ment's extension organization, both of which find it ex-
tremely difficult 10 spare their personnel tor long. the train-
ing period must be s short as possible. Originally, none
of the training courses lasted longer than six months. A few
longer courses have now been organized for special purposes
and for trainees who are to be zmployed in completely new
vocations.

At the Okha Pratotype Frouuction and Training Centre,
the trauning courses cover the following subjects: turning,
malling, gear-cutting, planirg, grinding, htting and assembly,
heat treatment, electroplating, toal reom, foundry, forge and
sheet-metal work, welding, wood-working, pattern-making,
materials testing, imspection and draughtsnanship and main-
tenance,

In the middie of 1962, there were 190 traineec 4t Okhla,
divided inte six categories:

(«) Skilled workers from small industnal enterprises in
the age growp of seventeen to thirty, enpleyed in the engi-
neering sections of their units. These workers have had oae
o theee yoars' cxperence in the trade which they have
chowen for traming. They are able 10 read, write and under-
staml Englsh. Prelimmnary slection of the candidates was
made by the Small Industries Service Institute which is the
Covernment’'s emtension agency at the state level, and the

Procial and theuretical trang o certmn trades 90 meet

speorn requirements of the factores
Schwnds of engumeeriag and polytechnc insttutons  (diploma

SOTR §

Proctma! trawimgg with theorctiead backgronmd n o held of
cRgpnecring, sih a1 mechiaal and cectrical caginecring,
L8RS, T,

Fogoee ing colleges (degree courses).

Theorctua! wameng with praial b n eme feld of en

Amexriag




final selecction by the Okhbka Centre, The duration of train-
g is six or twelve months, depending on the experience
of the traince. Fach trainee is puid a monthly stipend of
hity rupees and  provided with {ree furmished accommo-
dation,

(6) Regalar apprentices who are “freshmen”  having
passed matriculation, or an equivalent grade in science and
drawing, and who have Ieen recruited from all over India
through adveniisements in the leading newspapers. The
course organized for them lasts three years. During the train.
g, the trainees are paid a monthly stipend of fifty rupees
for the hrst year, sixty for the second year and seventy for
the third year.,

(¢) Trainces from Industrial Training Institutes, at the
Centee for advanced training for one year. Thesc trainees
hive had at least one year's experience in the trade, and

have been admitted after the nomunces of small industrial
cmerprises have been accommodated. They are subject to
the sume rules and regulations, and receive the same stipend
as the lauer,

(d) Graduate apprentices, at the Centre for training on
an ad hoc basis. Thesc trainees have competed for places
with those from the Industrial Training Institutes, but do
not reccive any stipend or hostel accommodation.

(¢) Assisiant draughtsmen in training at the Centre, ma-
triculates with at least twelve months’ previous training
draughtsinanship.

(f) Junior trainees in draughtsmanship, matriculates in
thc age group of scventeen to twenty years with at least
some basic knowledge in this skill.

Tt is expected that the total number of trainees at Ok hla
will increase as follows in the next few years:

Number of trainees

Type of course 1962 1963 1964 Total

Three years' apprenticeship course - - 21 21

Six wmonths’ course . .. . 207 240 240 687

T'welve months' course ... e 100 200 200 500
Courses for assistant instructors, technical
assistants, assistant draughtsmen, junior

draughtsmen, ctc. . i 09 140 140 349

Totan. 376 580 601 1,557

Not included in this compilation are the technical special-
ists of the Government's extension organization and tech-
nical training institutes who come on an ad Aoc bhasis for
three 10 six months. They do not receive special stipend or
accommodation.

Methods and contents of training conrses

A nunber of broad guidedines are used in framing the
syllabi for the three main categories of trainees, the period
of the courses varying with the nature of the trade and the
grade of the trainces:

Skilled workmen are given theoretical training covering
fundamental principles of diffcrent operations, types of ma-
chines and twols, blueprint reading, raw materials supplies
and manufacturing techniques relating to their trade; and
practical training in the operations allied to their trade and
in the manufacture of component parts of machines and
machine tools;

Friemen are given practical and theoretical training cov-

ering machine tools, structure and composition of raw mate-
rials, and manufacturing processes; inspection and testing,
blueprint reading, design and manufacture of simple tools
and implements; and practical training in operations allied
to their trade and in the manufacture of parts of machines
and machine tools;

Shop-masters and superintendents are given, in addition
to the training imparted to foremen, courses in time and
motion study, cost accounting, design and manufacture of
simple machines, jigs and fixtures, and workshop manage-
ment, including planning and production control.

In order to ensure that the setting for practical training
approximates closely normal production conditions, all pro-
duction departments of the Centres are organized on regu-
lar production principles. After an initial period of a few
wecks, trainces are attached to permanent staff members of
the Centre who supervise their work. They receive pre-
liminary instructions on the job and are then expected to
execute their work according to established standards. Super-
vision is maintained until such standards are achieved.

SOME OPERATIONAL QUESTIONS

IKE OTIER ORGANIZATIONS, the Prototype Production and
L Training Centres have their share of day-to-day opera-
tional problems, the effective solution of which mainly de-
pends upon the quality of their staff. In the following, some
opcrational problems special to this new type of organiza-
ton are examined, and some indications are given concern-
g the ravge of material resources requured to set up new
L rntres,

Production-cum-training

The theoretical case for training personnel through actual
production processes leading to finished products is a tight
one, but such integration has real difficulties built into it.
One problem is that production conditions for the manu-
facture of prototypes are not the same as for commercial
manufacture. According to principle, when the two are
proximate, the time has come for production to be trans-




torred from a Centre to o comiercial unit, However, if the
prinaple were followed, it would not be possible to operate
a Cerare on a regular schedule since production schedules
would change far more frequently than is sound tor pur-
poses of traming. 1o avoid this danger, fewer items have
been taken up for prototype praduction at the Centres than
would have becu desirable and the production of at least
some items at the Centres is being continued well beyond
the time needed o develop the prototype for commercial
production,

The remedy to the above danger gives rise 1o another
one, namely, that the attention of the staff of the Centre
may veer away from the primary goal of manufacturing
prototypes and training personnel to the subsidiary one of
andertaking  commercial production at the Centre itself.
lincouragement has been officially given to the Centres to
accept job orders on a non-commercial basis so as to put the
equipment to maximum use, although it has been clearly
stated that such orders could only be accepted if they would

not hinder performance of the Centre’s primary functions.
“Thc operative question is whether commercial production
threatens to preoccupy the attention of the Centres’ stafl.
Whether this danger is avoided or not depends to a large
extent on the criteria by which higher levels of the Govern-
ment evaluate the operations of the Centies. Tt can be minim-
ized if they assess the operations primarily in terms of the
original goals of the Centres and do not allow themselves
to be sidetracked into assessing these institutions as if they
were commercial units,

Staff of the Centres

As in all training institutions, the number and quality of
the stafl of the Centres are the main factors influencing the
speed and quality of the work, both as regards prototype
production aud training. They determine the “atmospherc”
of the Centre and the extent to which the stalf can com-

et o the irainees important nuatters bevond imime
ale techmeal traming, such s, i the nnagemenr tickd,
record kecpiny procedures, mventory control systems, comt
g and Ananaial accountg, and sull inore generally, stamd
aids ot good crder, cleanliness and punciiahity: and, even
beyond thar, standards of personal responability and co-
operation,

Persons able to live by such standards and communicate
them to others are rare anywhere, and especially in rapidly
industrializing  countries. One consequence of this shortage
is that the best among the trainees tend to be retained by
the Centres on their permanent staff, while at the same time
the Cemres lose experienced staff very frequently. There is
no doubt that quick turnover of staff affects the Contres'
regular programmes adversely, Tt seems that the only way
of remiedying this difficulty is to organize a cominuing pro-
sramme of stafl training, once the limitations imposed by
the government inachinery on recruitiment of permancnt
stiff can be relaxed.

Sharing the expenditure

In principle, all three partics to the benefits of training are
to contribute to its cost: the Centre, the trainee Limsclt, and
the srmall unit which has deputed him. The small unit nay
pay the twainee a part of his normal salary for meeting
family expenses during the training period. The traince may
cover tome additional “out-of-packet” expenses. In practice,
it has been found difficult to enforce this principle rigidly
without losing the interest of small entreprenenrs in sending
their staff, and that of the staff in coming, to the Centre.
This touches major questions relating to the appreciation
accorded in rapidly industrializing countries to learning
practical skills and 1o the traditional relations between people
and their government. Meanwhile, the stipends paid to
trainees are adequate to mcet their cost of living at the
Centres,

ORGANIZATION OF NEW PROTOTYPE PRODUCTION AND TRAINING CENTRES

1E ORGANIZATION AND working conditions as well as the

buildings and campus of cach Centre should be so
planned that they not only fit into the development pro-
gramines but alsn leave the trainces with a lasting memory
of their stay at th» Centre and cstahlish and develop ties
between them and this institution in the future. Every facet
of the Centre's organization and activity should promote
better hunan and professional communication,

Some features of the Okhla Centre

The buillings and their layout can in themselves be proto-
types. At Okhla, extensive use has been made of prefabri-
cated coinponents in putting up the structures. The roofs
are of light foam-concrete slabs which are both neater and
considerably cheaper than other load-bearing materials. Since
the Okhla Centre was built, these features of its construction
have been adopted by many industial units.

In view of the fact that no regular production programme
is ever scheduled for a definite period ahead, all sheds at
Okhla are so designed that the layout of muchinery and the

sequence of operations can be readily changed. There arc no
inside pillars. The roof spans and the overall length of
individual sheds are gi-at,

Similar considerations have determined the layout of the
clectric installations. An overhead wiring system has been
installed. The distribution lines in the factory sheds branch
off from the feeders along the larger walls and are carried
on pillars standing on the floor with only light fastening.
The arrangement can be easily adjusted to every change in
the layout of machinery.

Another special feature of the Okhla Centre is the provi-
sion of a visitors’ gallery running along the entire length
of its main sheds. A production factory would not need
this, but a Prototype Production anad Training Ceure is a
place where visitors—officials, technicians, owners and man-
agers of workshops and factories, students, people from all
walks of life—come every day. Permitting free access to
the Centres is an effective way of demonstrating develop-
ment work in a stimulating and convincing manner. The
gallery provides visitors with an unobstructed view of activi-




nes in the shed winle preventing them from intertering with
the regular flow of work.

Some less important teatures of the bwildings nclnde the
following: the administrative buildings and classrooms are
away from the workshops, to aveid noise, dirt and gases:
«ores are at onc end of the workshops—though in closc
proximity, they necd to be separate m order to reduce fire
risk: workshops habie to accmnulate or disperse dirt or dust
are situated as far as possible from those requiring freedom
irom dust: wide traffic lanes arc provided in the workshops
jor floor level transport of materials; inter-shed transport
is efected by suitable litt-type carriage and battery-type
clectric carriage. an overhead travelling crab system s a
desirable feature alang the entire length of the two trans-
port lanes.

Machinery and equipment

As a rule. sinall-scale enterprise: employ principally general-
purpose machines, and iz may take a long time before they
are able to acquite labour-saving maclinery involving high
investment. Accordingly, if a Prototype Production and
Training Centre is to mect the needs of small enterprises,
its equipment and machincry should not be of the very
latest and most modern type. If thev were, the training
received would be of littie nse to the workmen upon return
to their units. On the other hand, the Centre's equipment
should be better than the substandard machinery usually
available in small enterprises. The equipment should there-
fore be standard and well above the general level of small
industry, though within its reach with some effort. Some.
special equipment to provide common service facilities to
ymall units must also find a place in a Centre. In India,
cxamples of such equipment arc gear-manutactuging  and
ng-horing machines.

The sclection of machinery for a Centre poses major
problems of a specil nature inasmuch as the production
programme—that is, the nature and quantum of the work-
load on different types of machinery—is not known in
advance. ‘The production programme will vary with changes
in the prototype programme, and the latter should be pro-
iected in advance so as ta have a balanced availability of
machinery and equipment. The provision by the Centre ot
common service facilities (for instance. heat treatment and
laboratory testing) and the use of machinery for job orders
hoth help to ensure a balance in the utilization of equip-
ment which might be difficult to achicve in the production
of prototypes alone.

The equipment for individual workshops and the in-
ventory of parts and supplies required for carrying out all
phases of work and practical training cannot be planned in
Jetail far in advance, and will in part be contingent npon
the development of the prototype programme. The Okhla
‘entre, which specializes in machine tools, has all the scc-
tions required in a modern engineering workshop: machine
shop. foundry, carpentry, smithy, metal fnishing shops.
design office. sheet-metal shops, and so on. Each section is
well equipped to cater to the normal requirements of all
phases of the Centre’s activity. In the imtial siages, some
omside job orders were taken 10 utihze idle cquipment and
10 wrganize proper training while the normal work of the
Centre gaied momentum. The equipment at Okhia cost

nearly wix million rupees ($1.2 million) tor 4 waming
capacity of 250

The lecture tooms are simple but are furnished with
waching aids, such as projcciors for films, film-strips, and
overhead projection. Extensive use of andio-visual aids helps
w reducing the period of training.

Personnel

" Since the activities of the Centres are both very important

and quite new to India, it is essential to get the best avail-
able persons in the country on their staffs. In some cases not
cven the best available is good enough, and assistance from
foreign goveraments in the form of scrvices of technical
experts is needed to support the indigenous talent. In
Ind.a, specialized assistance from abroad has been obtained
in many ficlds, particularly design, time study, work mcas-
urcment and job preparation.

While the foreign experts’ knowledge in their ficlds of

. specialization can safely be assumed, more often than not

their experience of India is limited or nil, and they may
not therefore readily fit their knowledge to the actual work-
ing conditions. When a foreign expert teams up with an
indian there can be a happy blending of the former’s tech-
nical knowledge and the latter's local experience. In the
Centres, as in other institutions or factories, the foreign
experts are placed in positions where they do not have to
implement the programme directly, but are expected to pro-
vide advice and training. In the Centres, the local staff mem-
ber is held fully responsible for the working of his section,
and foreign experts assist him in doing the job. The key
role of the foreign expert is cicarly that of training his
counterpart to do a job rather than doing the job himseit.
It is usually possible for the Indian counterpart to take over
full responsibility within three years.

There are certain limitations to training Indian personnel
at the Centre with the help of foreign experts, particularly
as regards technical staff at the higher levels. There arc
programmes for sending personnel abroad for further train-
ing, whenever possible at the foreign firms which collaborate
with the Centre in its manufacturing programme. Overseas
training is preceded hy six months to onc year's work at the
Centre, as it has been found that only then does tiie staff
obtain full benefit of its stay abroad. Overseas training is
granted subject 10 a guarantec from the trainee that he will
serve with the Centre for a specific period upon his return
w India.

Financing

The initial investment in each Centre thus far established
in India has been about ten million rupees (82 million).
About half of this expenditure has been met by foreign
countries—the United States at Rajkot, the Federal Republic
of Germany at Okhla and Japan at Howrah. Their con-
tribution includes the foreign exchange costs of equipment,
expenditure on foreign staff for an initial period of three
ycars, and training costs of Indian instructors abroad. The
rupee costs of the project far land and buildings, Indian staff
and other working expenscs are met by the Government
of India.
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CONCLUDING REMARKS

Tur. Protoryee Prooverion and Traiming Centres are an
important new link in the chain of institutions servicing
+nd asssung small-scale industnies. By concentrating on pro-
ducer goods which can both be manufactured and used by
these industries, they contribute directly 1o the acceleration
of mdustnal growth. Hy tostering complementary relation-
ships between smallscale industnies, they contnibute to
strengthening this economic sector. Their work is comple-
mentary to that of technological rescarch institutes in solving
the problem of adaptation of cquipment; to that of small-
sale industries service institutes and industrial extersion
centres in providing speciahized technological assistance and
advice; and 1o that of cducational and tramng institutions
in providing specialized practical instruction.

Since the major function of Prototype Prodwction and

Traimig Centres s to fachtate the transter and adaptation
of technologies developed n the xivanced countnes, lorergn
asustance will in most cases be necemary 10wt up sach
institutions in the industnalizing countnies and 10 provide
guidance and trmning, including feliowshaps, in the Arut
stages of their aperation. In India, sch Jssntance was pro
vided under bilateral agrecments. ft s suggewed that in
dustniahizing countrres could usefully request it alse trom
international orgamizations In vome cases, cxpert advice may
be needed 10 conduct investigations pner 1o starting 2 pre
gramme of establishment of Cemtres. In many cases, the
supply of funds 10 mect the foreign exchange conts, 1 pue-
ticular those of equipment, would he 2 waeful adiunct 1o the
provision of expert help and fellowships, when perined by
the statutcs of the contnbuting organization.









