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CESIGN Ii INDUSTER' CR A DEVELCPING NATICHN

GVERAL INTRCDUCTION
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Design which is the highest form of engineering practice is the
pure outcome of creative thinking.,

.

It constitutes the most solid foundation for a healthy and lasting
industry and mekes the industry capable of achieving continuous develop-
ment by depending mostly or. her own inward resources whether it is man-

pover, capabilities or general facilities.

This does not necessarily rule out certain dependency on foreign
sources but at least it helps to dispose those uneasy feelings that
force themselves cn those who are responsible for the development of
dndustrial problems in a developing nation. This is particularly the
case if the foreign help is not so resdily available at hand or if older
nations are not so apparently willing and co-operative, a case which is
not an unfrequent happening with certain mstters and subjects.

Degign is in fact an art which must be pursued and practi sec from
the first moment a nation decides to go in the field of industrializa- 1
tion. |

It, like any other -rt,requires long and arduous training
combined with individual and personal abilities, readiness and sgest.

The designers must be made and for this reason they must be given

every opportunity to form and develop themselves. They must be provided
_ with every scientific, technical and technological help from the very

: start ¢/ their career. They rust be guided by older people who pasr

a great deal of practical experience. This guidance must be given for
8 long encugh period to allow them to develop their self-dependency,

self-reliance and confidence.

In the aeantime those derigners must be trained, first and foremost,
in the art of dealing with foreign experts and they must be taught the

correct methods a.d procedures which will halp them to get from those
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experts the best of their stored krcwledge and experience without
trouble « T frustration. They saould &lso be taught the techniques of
accepting constructive criticism and the practice of close team—-work
procedures. -Any effo:t or time spent in the correct achievement of

these points can never be considered as too exuessive or waste.

It is thus cleuar that all these pre-training steps require an
appreciable duration in the early stages of industrialigation of a
nation and it becomes essemtial 1o proceed with design activities
concurrantly with the start of irdustry so as the nation will find her
formed designers just at the time when her bouight, ready made, faotories
begin to need their help and just at the time when the newness of

these factories are worn out and their iroubles begin.

These designers shuuld also be given every opportunity to visit
other more advanc~d nations to see for themselves how team work could

be successfully carriec cut and achioved.

Before going 1" her in detniling the making up of a successful
design team or a design cenire. 1t 1 appropriate to clearly define the

concept behind the expreccion “D-oeign in Industry".
Thic teri: h.a hres rhozen +o replace the more commonly understood
verm of "Industria. Decgn™.

The term “lnarsivial Nesirm'" has been purposely left out of this
article to avoid the nicapprebernsion that is liable to ocour in the

minds of the peoplw of ths »)d undusirial world when they read it.

The exjression "Industrial Draign" is used by the old industrialica-

tion to dernote an art of refinement to their existing product. In fact
it is an art applied to improve and alter the shape of the product and
add 1o it touches of beauty, stre mlining and utility with an endeavour

to improve cu 1ts econcmical production,

Thus to their hearin, th.s expression which is in faot represents
the advarnced stage of our prasenti design work might give them that

erroncous feelin, that we ars trying to put "The Cart before the Horse".
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t ig D in Industr

The word DESIWN oan '"‘ihfd'i“o‘itﬂ'é'{'ou'ohl a broad field, it oan mean the
desijn of the technological process for a faotory, tho design of the
structure: that houses the factory, the design of the various oquipamt-
thet. conatitu'tes: the makihg'ap of' a faotory and vhich is generally
termed the' angineering desigh of- the fhotody, 1t éan also mean the
design and planning of the site for the faotory and its utilities.

In tue firgt stage of design work in a dcvuopm nntion 1t 1-
advigsadle t6:1imit’ the energy of the fiew dnunorl to one spooiﬁa -
fields “In Rgypt for the last four'jears we La¥e been concentrating
mostly on:the ‘design of ‘equipments’ in &11 théif various mpu, -uu
and forms. -Weé began with the siaple ‘Bulky oquipnnt such & as tanks,
vessels and their structures ana’ ochtinued With ‘sore “in€ricate work as
oonveyors in faotory transport and spedial purpose equipment. It -has
been & struggle against time maere.ve. ‘have used every offort and ' -
driwing power -to make up for gdme.of the lost time in that fiéld, m
the vhols qn@.0an say that dhe: .had .effect of that short delay inowr 7
starting up of design pursuit in our case has deen happily dasped and-’
orfunlc'tﬁby tho oiroumtmcu t;;,lt Yere available in our countxy in the
tﬁl& JfI dustrhlintion bororo the day of our Orand March On=to=
Indnntry. ' |

Cerngt Fadant w0 e : : R
.Though the- available efforts st that time vere very poor bMus

neverthelesy At fermed a good stepping stone towards the field of

self dependepcy in local production..:

I+ wia the 'duty of the ocntrnl duun mmumtm nuch muh-
ted an impérdant division in the Omunl m'nniuticn tor Industrisiise-
tion-frdi- the -urti.ns date of its formition four years ago, to -lruc-
then Wt poo¥ly 'fed' 1ocal’ jobbing factories vith every ponibh dusp.
drawing, or- -pociﬂodﬁb“to ‘make thair Jot lililu' and more m-xm
with the modern’ ms tu% n-. fonovod in .unu- concerns m the ou
iRdustrsal nationd:
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The Japortance of Degign for a Developing Nation

Contrary to the general belief and to the common off<hand thought
that passes through the minds of most people, our experience has shown
without doubt that developing nations with newly establighed industries
are more in need of design facilities than nations with completed and
matured industrial structure.

The reason for such a.statement is that the developing nation
depends on design facilities to maintain their industri.. existence
by fesding their newly founded industries with their sssential needs
frow worn parts vhen and vhers replacesent are not svailabls while the
advanoced industrial nations need their design fsoilities mainly and
foremost for developaents, improveaents and solving nev prodiems,

Again gontrary to ths common idea that design should stert in the
factory, experienos hae shown that in a developing nation design musé
s%art in s omntral design vstadlisheent, It is true that it ocan finally
gsettle in the faotory as the industrial ggruoturs of tha developing
nation gets mors estabdlished and set.

To cplm the reason for guch a dwhum from the common prnt:l.u
one bhas to ponder a little on the state of things and the multitude of_
¢iffioulties the managerial group in a newly built factory face t0 upe
keep the production at its required level. I would then de clear for
anybody to see thet if & developing nation wants 4 -sdvance 4ts.desSgn
capabilities it has to incubate designers, at least during the first
oucu of industrialisation, avay from ths scene of the faotorieg but
in full oollobornicn with them and to lighten the burden of the. - _
managerial staff of thou factories Wy not putting this dig rnponlibtuv
of developing the art of design and designerc on the shoulder of these
over burdened group. Aocordingly some ono elge should ocncentrats and
devote all his time and'effort to build up & suitable nuolei which oculd
finally de sent ovnf to these various factories to coagulate the specific

experiences iound then.




E/CN.14/AS/111/1/1
Page 5

" In 80 doing a de§elopingycountry can successfully and in a short
time support their quickly put up industries with the design facilities
that bave taken the older natione years of experience to achieve, In
faot this is again @ revolutionary way_cf overcoming these in-abilities
gsuffered by the developing nations. It is about the only way that
would hasten the speed of their indepondence in industry and insures an
ever lasting suocessful industry strong enough to stand the haserds of
the early stages of industrialization.

It is no wonder that we developing nations must resort to absolutely
new revolutionary measures to make up for the lost time and to catoch
up with our- older brothers in that respect and ‘to stand side by side
with them in the field of dev010pm¢nt and progroal.

Beforo lotving the field of -trouuing the vital inportanoo of th.
role that donign play in a develcping nation, we must oonnidor the two

Pollowing matters whioh play s big role in the economioal stability of

& nation:~-

a. The use of indigenous raw materials and the full utilisation
of local resources and in turn the inorease of the volume of
omployment in all grades cf induatry. '

b. The suitability of foreign doaisnu to the babits and natural
instinots of the people in the developinsg rations.

It is absolutely olear that such items can never be successfully
aohicved unleas the design thoughta and ideas emit from within the
oountry and not from without. It is natural that the experience and
knowledge of foreign experta must be sought in many inoidents but it
is the spirit and the ihetifiot of the national designer that shall
finilly-satisfy’and succeéd in attaifling the highést percentage of
aohievement with regard to the above two items and in turn constitutes
one of the most solid foundation for a healthy and vell estadlished

eocnomical development,
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Thus it 1s clear that a team of well-trained designers standing
side by side with the yndustrialists 1n a nevly developing nation is &
heavénly wealth which can provide quick golutions to their difficulties
and problems and can save the disruption of their production. It is

1ndeed the best friend the Industry can ever nave in time of need and

WA friend in need ig a friend indeed".

In any developing nation there is always & certain amount of latent
indugtrial capabilities which could be looked upon as 8n essantial
irdigencus raw material and a national wealth and must be givea top
priority and attendance. Every offort should be made to strengthen anrd
accumulate it rather. than to leave it to disseminate .n the winds and'
storms of the commencement era of industrialiaation. Thus itV is the
first duty of an industrlal planner tc develop such oapabilities and to
harness them correctly so as to extraot from them that spark needed. for

igniting the field of local production in any develcping nation.

There are more than one Way of achieving such an aim and we shall

mention hefé'only gome of them:

1. 3y grouping of guch powers in various Industrial Estates and thus
providing them with more inoentive for good gmoduction and giving
them the faclxitles needed for it.

2. By prOVOdlng the small local job shops which may be existing in the
country at the start of 1ndustrialization era 1th the techniocal . .
nnow—how, them ‘1 maintainxng the good quality of production through

regular inspection and disrussion s»ssicns.

3. By encouraging the small soale and cottage induntrioa and .guiding
them oorrectly through the media of gopd and new designs augnmted
by technical guidance.

In all the above casedl the introduction of new ideas and improve—
ments to the nationally practised ar 1 generally crude production must

be made immense and wide programme for training and the establisbment




E/ G .14/ AS/111/15/1
Page 1

of training centres and development institutes must be followed to
engure the continuity of the supply- of teobnicians and tschnologisim

. ¢o gvery possiule spot in tha country. The speciality of these ocentres
and institutes must naturelly talce the oolour of the most pred-minant
art in the districts where they are to be established.

These centres and institutes must not only ccnoentrate on the -
practigal training of trainees but must have a large portion of their
5* ‘ activity devoted to the training of drafting and design teoclniques.

In fnct this last subject hac been 80 neglected in the developing
oountriu that it has oovstituted the weakest link in the ohain of
dovolopmmt. '

By Iolloving up tha d.avelOpmont of indigenous ahd national arts
and abilities in tha manner e:fplainod above the planner will fS.nd. that
he had opened for himself an extansive field of activity and has
autoutioally promotod that iuportant branch of feeding industries
whioh 8 in faot the back ‘vona of tha successful jndustrial oonoerns.

,, _ ’l‘hul it ia clear that through the. aotivity detailed. nbove it
f‘“ .lupport,od with w_ell balanced designs a.nd properly illustratod draati.acl
the developing oountry oan effectively auooeed in fulfilling ’cho
followings. |

: 1. Solve her maintenance problems in all its mechanical fields vhether

it is power plants, factories, means. of transport of any other
mochanical commodity that it uses in every dey life and existence.

; .., :These problems may i.noludo the ohange of designe of imported

i aps$ioles and oommoditiec to suit the local investaents and oondi-

| - tiops or the solution of spare parts problom.

: 2. Hnergigze the uses.of indigenous raw materials because through éuun
 anid dvaf4ihg sotivities and the re-adaptation of imported items more
© {1obal meahs and material could be utilized.
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E_:_l_tah;iahment of a Central Desuign Office

As mentioned before it has been explained that one or more oentral
design offices are essential to establish in a developing oountry. In
what follows we are going to desoribe the best shape of such an
establishment based on our experience.

First the established office must be in olose oontact with those
organizational ounoerns who are responsible for the development of the
industrial projects of the nation. It should be composed of two main
divisionse. One division for developing the designs and drawings while
the other division should be for following up their looal executféh' and
manufacture nmust also have some sort of an establishment wh'fero he can ..
try out and prove the designs made in the first division by building
& proto-type of part or of the whole of the design as the case may bo.

The design division should be mainly ocmposed of four sectiong one
Zor planning the procedures of the jobs through the c;entro and help in
the designing of the technological process needed for the various jobl
within its available capabilities and one for deeigning of the equip-
mmts, parts and various machines and one for designing the produoction
and consumable goods and the fourth for designing the special tools,
dyes, jigs and fixture needed for the production of the designed
articles developed by the other sections., 1I+% should also be oapablo
of working out the main steps needed for processing these designs
- through the various job shops.

The second main division of the centre should have thres sections,
ona for inspeoting the products during their manufacture and cne-
for attending to zeneral matters oconcerning the development of things
¥ithin the centre and this should include the production of proto-types,
training of personnel and it should maintain a well—developodv :Lnforhtion
centre that could provide the designers of the first division with all
the information whether practically, they need teohnioally or teohnolo-

gically during the working out of their designs and the last section
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would be for costing, cost control and for carrying out economical
studies noodod.

Tho administrative side of the centre must be €iven the usual
lttmdmco needed for good managenent and gmooth running. The utmest
oare and dtligcnco must be exercised to ensure the full co=cperation
and the dontinudis content betveen one seotion and the other note
wiﬁutmding tho various divilionl of the centre.

In the nuntnc ve mt never forget the beating heart of the
phoo where the draving and drafting is finally prepared and wnum.
Striot ruling of order and time oontrol must de alvays Reps, a cede
of praotice must be eet up and every standard rule in ecmnezien with
the production of drawinge must be understood by every member of that
seotion and ntriotl: adhond to,

lo orfort for training of ite personnel should de spared and o |

e . 1

ocntinum stresa of trainees must flow eut of the treining divietes |
of ﬂut noter. ) o "

In this respect we would like to psuse onoe nore and repest the... .
importance of grading among drafting pecple, & matter which as ve gaid
before fe liable to bde neglected or misunderstood in a developing natiemm,
The grades that must exiet in that seotor should bes

8. Tho trtoc ‘ , ~r o n-;;a:
b, ‘nu durt-nn RN
o. The nnior dnfunm '
d. The draftssen designer

These four grades are. the dack bene of industrial dm.lmt ul
they must be kept in a healthy and well trained state.

The annexed diagris (1)i show the mein outline of tlo -m.mu-n
ohart as duor:lbod in this artiele.

Diucru (2): ¢ivu an outline of the shape of things in the prete-
vpo.hoplu“utodtobcmudtoghcméwmcfm
centre.
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Diagram (3): gives a general layout for such a shop and is being
attached here for mere guidance to any interested party.

Diagram (4): gives details for some of the tasks eack division
Qf centralized design ooncern is supposed to carry out.

Diagram (5): gives an outline for the balance of informatiomal
guidance that should be made available to designers to ensure tho
availability of all scientific technological and practiocal
knovledge needed for them in such a centre to help them to develop
and oonsolidate their knovledge.

Anrax (6): gives to interested parties a picturo of the forution .
and the field of activities of the only oontral design adninistra~ _
"$40n "estadlished in the UAR since the year 1961. It also shows

bow the activities of such a newly uublilhcd oonoern has growm

80 rapidly and is expected to grov further to ocover bd gger |

34 wider fields of aativities. It shows as wvell a tentative ==
programme for its work in the ooming five years.

Stages of Bxecutiop and Conclusion

I® 1s important for the planner to oon.idox- the gradual growth ot
dewigh abvilities and not to over.pulh it dbut just push it forward with
& speed harmonizing with the oapnbiluioa available at his hand. The
Feosnanoce and harmony of work in such s centre are so vital to its
success, and it is well to guard against ~ out of turn - notes and
disturdbances. It is expeoted that in such a place where oreative
thinking is the bace of everything that development shall be slower
than the spoed of developmeny in the industry itself. For this reason
we ltrund tho point, at the beginning of this artiale, that tae
oreation of a central design administration must start vith tae start
of industry to give it time to ripen and develop and be ready st hand
wvhen the industry needs it few years after its own start, It should
then be able to get over its own teething troubles before it is asked
to solve the troubleg of others. No effort should be relaxed and every

help technical or technological should be made available to thea,
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To conolude this article it is well to summarize the main points

that a planner should consider when planning to set up the central

design concern in his oountry.

l.

2.

3.

4.

5e

6.

7.

To oconsider the speed of the technical growth of his oounter men
and to plan to push design matters forward with a speed harmoniging
with the capabilities at hand.

To set a lengthy and orderly programme for acquiring techniocal and
practical help from foreign sources with an inoreasing resonance tc
harmonize with the widening of the field of design aotivity.

To define priorities and specifio trends of aotivities and to begin
by developing the existing national arts capabilities and to augaent
them gradually with other specialities which have the clcsest
relation with indigenous materials and capabilities.

To prepare a long-term programme for the training and up~-grading of
personnel in the various specialities of the design fields so as to
ensure the ocontinuity of personrel supply in drafting and designing
tocling and work proceseing.

To establish a proto-type and developing centre to support the
design work by providing it with the practical atmcsphere essent~
ially needed for its proofing.

To work out the necessary plan that ensures oontinual emittance aof
designers to the various productive oentres whioh would beoome the
natural ocause for coagulation design activities all over the country
notwithstanding the state of industry vhether being privately or
state owned.

To promote the establishment of Industrial Estates whioch are to be
supported by well documented products suitable for precduotion within

them whether these products are spares, national art or items needed
for feeding bigger industries.
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ANNEX

A General Note About
jhe Actjvities and Adminigtrative Structure of Osi,1,D

The General Administration for the Affairs of the Industrial
Designs G.A.I1.L., which in the past was shortly termed the Industrial
Design Administration I.i.A, and which is a part of the Jeneral

Organization for Industrializatior G.C.1. is coamposei at the present

Each sector has a nuanter of divisions termed adairistrations whioh
are grouped in acecordance witk the nature of their work and duties,
One seotor is known as the "design secior™ while the other is knowmn a.

the "executive sector®.

in the meantime the G.A.l.D. as a whole is virtually divided into
separate divisions, each perforaing a certain speciality which shall de
driefiy detailed iu the following.

The attachea administration chart illustrates the whole set=up of
the departaent. ;

G.A.1.D, is at the present administrated by a Direotor General and
it is hoped that shortly he would be assisted by two assistants eaoh
adninistering one of the above sectors.

The "design sector” is composed of four administrations, one’ is
specialised in the Jesign of factory and general equipsents whioh are
in faot items, machines or parts of machines that are used in the

production of our every day comrodities and needs.

The term equipent in our xﬁxdorstanding could mean material Landl-
ing, agrioultural and msining, storage and even those special machines

and machine parts which are of enough asimple nature that would make them
suitable for production by our local facilities.
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The second divici~i of that seotor is apecialized in the design
and development of engineering products which are bei,ng produced and
need development or Wthh are not being produced but OO’\;IE %-;.;hoti'oduced
as additional ftems to eneting Taotdories. Thé shape and" design of which

would naturally be based on a similar established existing product.

The third administration in the design sector is entrusted with
design of tools required for the production of designed items prepared

by the first two divisions.

Aocordmgly, it shall be respor.sible for drawing up the sequt.l 2
procodure of processing neccaaary for the produotioa of the mioul

items.

L L X ' s . e #.

The fourth and last administration in that-seoter is texged.the.
production planning dlvialon. It has a wide field of raaponnibilitios
as it is in fact responaxble for pluming the work for the throo other
administrations and its duties oould be summarized in the fcllowing:

a. During the course of contract negotiation with the suocusful
tenderer for aay of the projeots of the plan, the poracnnel of thib
divieicn would nutially agree with the supplier on these items that
could be scraaned out of his bulk of supply and reserved for loocal

production.

b. They would then study in detail +he specifications of the u‘tioln
" or items of equipment thus soreened and either:
1. Arrange for the preparation of their designs and dravings
with the other divisions. o w

2. Simply arrango to buy these desigfxa and dra.wingi from the
tenderer and pass them over to cther divieions to consider the
necessity of supplying additional details or introduoing any
alternation’s or adding further remarks which would sid- lcoal
producers to execute them successfully and utilieing 48 ‘mioch

as possible the indigenous raw materials and local facilities.




B XN.14/A3/111/15/1
Annex

Page 3}

In other words to "translate them into the industrial language
and terminology understood by the local job shops”.

Naturally all above work is to be carried out with the approval

of the supplier and without impairing the integrity or fumotiom
of the article itself.

; c. To finally prepare the technical specification needed for the locel
{8 tendering and purohase of the equipaent.

d. To help and advise looal producers and factories, if so asked, in
methods of improving their production proocedures.

e. To study site preparation for extensions of old festories.

£. To sct as liaison in ihe preparation of processes for new factories
if it is felt that there is enough adequate technology exists in
" the country for such a process.

The second main seotor of G.A.I.D. is responsidle for the
execution side of the problem.

‘ It has to see that items designed bty the first sector are
produced to the standard of quality requested and in accordance
to the agreed schedules.

It has also the responsibility of proving the designs vhere it
needs proving and to try out the new ideas sabodied in them defore
they are given out to Industry.

This sector of G.A.1.D. is composed of three main adainistre-
tions.

The first is the inspection, progress and testing adaministre-
tim. It is responsible for carrying ocut the imown duties in that
respeot.

The second administration is responsidble for the working of
this proto-type workshop whose duties shall be given separately
" later.

3
R
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Thisr sac*i~y with 340 1wt al d*-vocition and contaots with
the mariet r1. 1-cai ov--"vo o Coery rut a fecd—~back operation of
market T-ilcCt <, 17 Lolinieal (avaelepiiats in local faoilities
and thus . oovio 5 vl o o i armation essential for the

destgneis 'L oo L mlet: o 'iJAlD. end Industry in General.

ThiL ¢ v o'on «len mune oo ot tihe praectical training
programis a4 [om the oo ocremmal ¢f Geall.D. which shall

natuca;ly o ¢ oplod 0a v Tic -t Ed “hOD.

The ihMisl e.2 J.ot divieisn of thic Seotor is the eoonomiocal
survey ¢d eoatice o3 detma oy wiinsk o mirols market and
eoomonuicul siudt ., w ndituce end cuat accounting. It is aleo

regponpitic fur tho Jon o mal cdnindictzitive matters.

Cne dagh v nani.r nedter Jlows L2 thno administreation ohart

is the "pmojesi e atl 1 hunh provides a very satisfactory

oo-ordinating ecrvies Jom the t viena projects handled by G.A.I.D.

i 0 v Dowd o0 the fooho--type
B A W R s i i i A L ol

S ._ DS S S e

shop ¢ v =2 +:2 T~ oy ihe Totanviag characteristios:

To Le of [eovc- 0 oo ot pa T oo 0P,

It iga ne”, 2. . e s ororvratigricon of Ateas.

It fw not covr- oLt L e 0 17011y vanable cf producing all
the parts . - Lo, .01 prwa s oannz 16 is very simplej but it

]

im sunpoces oo ot L L e uszend its modest capadbilities

from oih.~ o -~ sl et

chlo.iny

-
"
-
-
-

It is eiionCucu W o
1, Deoelliv - o Loai L vss 0 L im ey, vood und metal.

2. Froto poc o @ Cioa Tl or part of an equipaent
N A : i I .t - 21 1 derelopment which

ATl - v

ra sy,

Y
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The building up of & cénplu item is not considered Lossibls
here unless it could be affected by the ocllaboration and
practical assistance of the interested manulasturer.

Thue this shop sust contain in a general ani soderate vay the
following facilities:

Machining and shaping.
Welding.

Assemdling.

Testing and inspection,
Tooling for proto pmuu.

With the nm mtm«l facilities such a shep ooculd alee
‘ podmc nuotuun: reduced Wt functionally oorrees equip~
| 'wu for small pilot plent work to prove s newly designed
ides or & prooses.

The shop is planned 10 house 65 perscmnel of different
calibres but with especially high experiemoced tecimioians %o
satisfy the needs of the very special purpose they are expected
% perfora. ‘

U mbl S sbopy in our optaua. is n oncnunl prectical
%001 i the hands of new designers in ‘s developing country where
producing concerns lack the time, the facilities and the oon-
centrated efforts to develop their own techniques in the early
etages of their quickly built up industrial existemoce.

I8 shall open the way wide to young engineers, designers and
draftemen to practically see their ideas performed, it oould aleo teach
industrialists soas of the new techniques of pﬂductian ‘whioch they would
neither have the tine nor thé facilily to perfors or see otberwises

Is shall vithout doudt create & oconsidersble effect om the natiomal
inoome and save tn ismense portion of the foreign cspital used by the
industry beside developing that side of practiocal thinking in the minds
of the designers and draftsmen of the comnitry.
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Tentative Five Year Programme ot Work
in_the Proto-type Workshop |
I~ uirment , o : el

In the field of equipments the following is expected to be
attenpted with the aim of exeouting three to five proto=types
yearly.

1. One spinning machine )
2. One weaving machine N {
3¢ One or two types of hand Operated winches to check up the
seTies which are to be designed as a semi-standard product ;
for looal produotion. : . Co e s
4. At least one wall-type crano for mll lift-. "
57 Various types of pulley bloéks. | |
6. Standard products for pover trmuiuion n burtnn, olutches,
~ oouplings, little gear units eto.. ,
T. Reduced working models for overhead cranes with an aim of
»  seai-standardising thenm.
8. Reduoed working model for a tower orane.
9. .One set of hydraulic bandling equipaent.
10. Vibrating screens and sinilar mining equipaent.
11. urioulturul implonmts as the spoecially designed plough
~ for our soil disc. harrow and other similar iteas .
12.° A cmtnfugu.
.“'13'. A dough pPreparation machines for bo.\:a':lu.
14, Huiul conveyor
15. Lnrgo and small mixers.
16. A portadle oconveyor.,

- Pijot Plapy wWork

(ﬂ“#&

o.3:4Al80 in the 1line of activities in trying ous wqQuipaent for
pilot plant work it is envisaged that the shop would. carry ous
one to two such p_lmtn yearly. mu;;.a work for study is:
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1. Aromatic oil extraction pilot plant,
-2, General purpose oil extraction pilot plant,
3, Pilot plant for grad:ng of local fruits,
4. Pilot plant for grading of vegetables, ..
B¢  Pilot plant for sugar extraction, ~
6. Pilot plant-for pulp processing from the ronum of vc.rioul
agrioultural products.
7. Other unforeseen requests.

111~ _Produots

In the modelling and proto-type produotion line of produots
it is ambitiously estimated that the shop shall be capable of
modelling and developing ten %o £iftee articles yearly. A
tentative programme for sarmarked products are here-in-under
detailed: T

1. Battery driven trucks for goods transportation inside
faciories.

2, Battery driven trucks for other transport purposes.

3. Hand driven trucks.

4, Hand operated lawn mowers.

“*«

5, IHngine or motorized lawn mowers.

6. Maohine operated brushes for roadpavement cleaning.
7. BHand operated vacuum oleanere for domestic usse.

8. Motorised vacuum cleaners for home and industrial uses.
9. Development of home eleotrio iroms.

1C. Dovelopment of industrial ironing means.

11. Projectors and educational aids of similar nature.
12. Light fittings for factories general.

13. Light fittings for textile humidified faotories.

14. Safety equipment.

15. Simple mechanical toys using the remains of industry.
16, Dorestio mixers, dryers and similar produots.
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The scope of these products are so large and we have endeavoured
to list the items that we would handle at a start. The yearly number
at tae first stages would range from five to ten products and as
mentioned earlier we are ambitiously looking forward for fifteen towards
the later stages wvhen the technical staff reaches maturity.

i
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