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Introduction

Seif-analyals is the crirerss of any initial approach on a very involved
subject, snd therefore, perhaps it i8 better to start with thie breakidown of what ie
a developing country and why machioe toois.

A devcloping country, to iny mind. is one that has not fully developed
its inhereat potential and perhape this really applies to all of us, and therefore,
it would be correct tu say that we are looking at the less industrially developed
natioas.

On the question of machine tools, (wo questions should always be asked
by sny authority in any country, and these are, “Why 7" and "How 7', On the
assumption that the answers to the question “Why 1" are in the affirmative, and
that we have an economically viable praduct, one is then left with the major
question of how to establish a machine tool tndustry from the ground-floor upwards.

It should be resiised that no one really wants a machine tool - what
they do want is the product it produces und It just wo happeas that s machine tool
is very often the most economical and vishle metliod of producing it. Therefore,
when evaluating & market potential, it 9 importaut that the loral product
requirements are fully ressarched.

Surely the whole secret of miccess must be based on first clase market
research, basic utilisstion of indigencus wealth, s co-ordinsted development
programme and & sound educstionsl scheme.

Market iderstions

Over the past fow years, the major machine tool producing countries
and major weers of machine tools have been obliged, due to the ever-incressing
costs in raw materisl, labour, developnent costs plus high-technical requirements,
to move awey from the more simpler snd traditional machine tools, to thoss
of a sophisticated nsture. There ie sill however, a huge demand in even highly
tadustrisily developed couatries for basic stmple machine tools and | weuld




ventur# to suggest that under your Market Considerations, this type of machine
tool =hould feature as a prime ubject insomuch as it has both a local and export

potential.

Market research must be the basis on which the decision to commence
a machine tool industry must be founded, and will, of course, Jotermine the type
or types of machines to be manufactured and also in what quantities. 1t therefora
goes without saying that the expertise employed in market research, must be of the
highest order.

One of the companies in my own group, who have been manufacturing
maciline tools for some 73 years, has just completed a market research to
determine the specification of a production milling machine which will have an
appeal, not only to users in the U.K., but in international markets, and be a
product which would be acceptable aiter a period five years ahead.

I think it is perhaps correct to use this exexcise as an indication of
the detail to which a coinpany has to delve, not just to set up an embryo machine
tool industry, but mer:ly to enmure that it has a correct future manufacturing
programme even for a type of machine tool which it has produced for some 75 years.

The only premise on which we could work was that a productioa knee.
type milling machine would continue to move to be a profitabla investment. We
were not however, exactly sure as to how this machine would look or what capacity
it should have. Theaefore, we eulisted the assistance of sume 20 qxports and
drew up a form of questionnairc which would be complete and yst be lhle to be
answered in the minimum amount of time. This wes eventually accomplished and
the questivnnaire wau then taken by some 25 ficld engineers to some 150 varying
engineering estabiisluments und the questions were answered by Operstors,
Panning Engineers and Production Engineers, and all this information was
subsequently fed into our Research Department. (Appendix)

Here 2 lengthy report was drawn up and presented to the managament
for their consideration and approval. This exercise took some months 10
complete and engaged a considerabic wealth of expertise.




I think however, this highlights the neccsaity of expert Market
Research and !f we bear in mind rhat thie was done for an established machine
tool com.peny, then imost cortainly it must be intensified for sny organisation
contwmplating the very commencement of this type of product.

We have dealt basically with the technical considerations of the
market research but obviously in establishing a n2w industry, one must look
at the possibility of exploiting available raw materials, electric power, man
power in all its faccts from research and development engineering thxough to
shop floor workers, the indigenous market potential and lustly end most certainly
pot the least, the vital aspect of foreign exchangs earnings by export potential.

Dependent, of course, on the country, it may be found that a relatively
small unit restricting itself to one or two types of machines cauld satisfy initial
local demand leaving room within the complex to expand over the years to cater
for industrial progress.

On the other hand, it may well be that the country camnot, at
inception, or in the middle future, find sufficient indigenvus outlets for its
tnitisl or projected production, here a cloge look should be taken at a tationalisa-
tion programme with adjoining countries in the form of what might be termed
s machine tool Common Market”. Such en arrangement, has 1 know, been made
by Latin American countries of the 'Andean’ Pact and in Sct their "Decision 57"
appears to emicably cover for such an arrengcment.

The Besic Choios

If my premioe that it i¢ the moxe simple type of machine tool that Ls
to be manufactured, thea we are left with one or more of the basic three types
of machine tools with which to commence production. These are genersily known
e
a) Drilling Machines
b) Lathes
¢) Milling Machines
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The dathe rerhams 1+ the most umkmental of i) our machino tools
for it was from its hasic CONCC! that most of our wiodern inachine tools were
created. The simple lathe was used fo.- decades in the Norti West Prontier of
India as a machiue for manufocturing rifles and other turned products, and a
Very succesaiul secondary industry vas deveioped by its consistent use. The
lathe was nothisg more thas a Tevolving headstock opetated with a bow and string
and yet this primitive machine toal managud to achieve & precision acceptable in
today's modern lndustrial world.

Turn this lathe from its normal horizonwml position into the vertical
plane and immediately a different concept of machine is aveilable aud from this
it is possihle to sce tiie development of the Milling Muchine and although perhape
the basic ditference is that in the tathe the work+piece moves and the cutting tool
remains stationary, the ruverse sitvation 1= the creation of the Milling Machine.

What type of machire w00l to manulcture 7 Agaia this can only he
decided after a long markct raredrch, 'wr care should be tuken ther whatever type
or types of machines ave finally decided upon, they should fit in more closely with
the coumtry's overail industrial development programme.

Far oo often, simplc rvpe larhes are mannfactured and used as a basis
of training for production engincers. & Ly to ‘ind that L the next phase of their
industrial career, the opesators ave confronted with machines of high specds and
feeds far in edcess of those encounty red is tielr inivial practical traintng,

This perhaps loads us to Sludy the possibility of looking a‘: a semi-
automatic machine such as the Turret lathe, whicn very often can be considered
to be the happy medium of the manual aml {ully sutornatic machine ool .

Again perlaps oue si101ld look at the 8xport market potential for most
certainly, where there are litera'ly hundreds of manufacturers of the streighe-
forwaid cencre lathe, the turret lathe docs still not fall into the category oﬁ
ssturated market. But pleasc, [ use this ag only ane of many examples.




Jechnical Collaboration

Techaical collaboration with reputed manufacturcrs ia an cssentla)
part of the gatablishment of 8 machine tool industry hut pitfaile should he
aveided 00 that agresments are not signed for old fashiensd rhachines, snd that
there is & truly progressive partnership.

Royalty or other technical collaboration agreements for the manufucture
of machine tools should be coupled vexy closcly to aa updating, for otherwise,
one finds that by the time full prc‘ductlm (s achisved on a particulaz machine tool,
19 cheoiete design dees aot make It a visbie export commoaity.

The partwer should aleo supply expertise to establish & local research
ond dovelopment unit 50 that new designe of machine tools can be created to mere
fully mest the country's individual long term reguirement.

Although there are individual opinions as to the best form of cellaboratien
o quickly establish a machine tool industry, the supply of machine toola in
completely knocked down coadition (CKD) must sureiy be rated as one of the
best, for not only dows this act as & visual aid, but aleo enables the true feel
of machine tool fitting to be communica' od t0 the new recruits. | think it ls
impornast to realise that perhaps oas of the characteristica of machine tool
manufaciure which is not oten required in other engineering industry, is this
whele question of producing componeats axd waits that will elide or rotate freely
‘and yot matntain their accuracy even in adverse conditions. Swarzf and coolant,
& ascoss ity umm. are not alwaye the best environment for precisiea
products .

A Resped Inguetrig) Dovelopment Progrmme
' lwﬂihumun&mﬂm-mnmummtu
that 1 do act thiak that scle machiae tosl measufactuging in any oountry is a viable

propesition. | feel that it must be dlossly linked with aa oversli induetrial
dovelopmant pregramme and that this sheuld cover & aiinimum peried of at least
five yesve.
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Closc co-ordinution is requirad by both private industry and
government departments. ‘I'o achieve this, a successhul planned long term
programme will go a long way to achicving economical and less costly production.
The similarity between machines and other enginecred products, lends itsclf to
the planned creation of sub-manufzcturing units and I do not know of any machine
toal producers in the world who do not buy out niany of their associated components,

Quantities used alone in machine tools, make i completely uneconomical
to set up self-sufficient production in thelr own factortes. It is safe to say that the
advanced state of the modern machine tool Industry is based on the rescarch and
development work achicved by 2 wholc host of other industrics. These vary from
meallurgical progress achieved tn stoel production right through to light weight,
highly reciprocal components used in the aircraft indsutry. Therefore again, |
emphasize, tiaata ciosely linked long term development programme is an absolute
necessity,

It should not be forgotten, and ia fact emphasized, that 8 machine tool
La often constdercd to be the produet which makes all other products, and there
should be no design short- cuts, nelther should the question of quality be ignored for
no matter how simple the machine tool might be, It is cesentlal that it is fully
operative Juring its working life and rellanllity is the essence of success.

It is often emphasized that foreign exchange saving is a vital aspect in
the question of imporis of raw and seml-finished materials, but never should
there be a substitute of indigenous material which would be detrimental to the
final quality of the product.

Any developing machine tool industry wauts protect lon and this is
achieved by efther a ban on imports of similar products or protective tsxrifs,
but whichever 1s the choice, caution must be exercised so ttat a manufacturer
of machine tools s not lulled into a stace of over-protection theroby creating
uneconomical production methods, for sclling in any export market is mot oaly
dependeat upon quality, but most certzinly, price.

On looking through the list of participants here today from many
countries throughout the world, { se. maay friends and many suceess stories




and most certainly in looking ot these, [ am more convinced than ever that
the basic ingrodient of any successful industrtal developnest 1s based on a
solid and well founded machine tool ind 'stry.

Many countriea which not so long ago were coneldered to be a developing
country, (and [ usc the word with caution in the world of machine tool production),
are now obtaining their positions in the world league tabie of machine too! suppliers,

Qg_ommlcal Locadon

This s a very important aspect and there are inany vital considerations
to be investigated under this houding. It is eseential to try and find @ location in
an ares which does not have high salinity or humidity as the erosion factor here

has a very important boaring on quality control.

Equally, if this has to be,additional expenditure is immediately incurred
in the creatinn of pressurised or cir-conditioned buildings. Dust and sandy
areas are also contributing abrastve factors that we can well do without.

Transportation is always costly a:iul the [ceding of local machine too)
uscrs, togother with shipping or port facilitics, musi be carefully stwwdicd. The
harnessing and use of available ancillary trddustrics should algo be taken into
consideration as we already knuuw it i# nt always economical to set up individual
mansfacturing units for machine tools alone. Very often, a pump or engine
menufacturing plant can amply cater for gears utilised in machine tool production,
as well as perhaps giving a bettcr workload on their installed capacity.

The avallability of iron and stecl and ather raw materials again,
shauld he closely linked with plaut location, for a good foundry is essential.

Eduastion

This is & subject which even in the machlne tool industry would cover
& symposia in its own right and therefore I feel it wise to really limit myself
%0 typee of persoanel to be traincd.
a) the Craftsman
b) the Middle Management, {,e.the [Formnan
c) the Top Management & Technical Direction.
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To train n.achine (o0l craftsmen angine2rs normally requires a peM
of at least five ycars, but it has been proven tiat by conceatrating on one particular
craft or one purticular applicativa, a v..vker can become quite proficient in 8 period
of under two years. This has been achicved tn the shipouilding industry where 8
young nation has produced giant tankers, using men without any previous shipbullding
experience. Imagine tankers of over 200,000 tons being built from & “greea field
site” in virtually a two year pericd. j

We are obviously on this quastion of workar cducation, talking of an
operation where we are creating 2 new machise toal industry and thezefore, are
unable to call on the normal products of an apprentice trainiag school. These
howcver, must be croatcd and developed along with uny normal ma chise teol
manufacturing unit,

Middle Management, or the Foreman category, is the key to educstion
for he is the craftsman and the tutor and is in direct contact with the workers fae
& great daal of time. Ovcrseas training for the Middie Managament with the foveign
collaborator is, 1 fecl, an essential part of tho overall educational system.

On the Seaior Management or Technical Directioa side, hers we axe |
again tlking of a long term programme and wheress & university background does
Quite often mest certain requizements, ;crecusl experisnce ia the key operations
of a machine tool factory over a minimum period of S yesra, is an impormnt
prervequisite.

Summary

My ptper pechaps doox not have such an acadomic approach as is normally
appropriato for this type of sympcsia, but again, the subject doss net easily lend
iteelf to an academic approach. The oaly approach is surely that of a practieal
nature. Should any of the subjects that | have covered geasrally, be of particular
insszest to any of the participants here today, | would be delighcad to dlecuse this
more fully during my smy.

To summarisc, | woul.! iike to say that the first prevequisise for
maching tool proluction ia any country, is immecyjste markot rescareh, a ssund
wehalcal edueation programme, 2 firm docision of the typo or types of meehing




tools to be Initlally produced and a closcly co-ordinuicd pian o industrial
expansion aid dovelopment. A long-term tie-up with a gemanely iterested
maching (001 pariner, the creation of & soval local Resaarch & Dovelopmoent
Institute, and the sure knowledge that 8 iy hefty capital expenditure which
a machine tool fuctory will ontail, wiil produce for you a viable anJd profiable
product whica ean hold ite own tn auy interrational competition throughout the
world.
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THE QUESTIONNALRS

The questicansire is ia thres sections :

e)

»)

e)

Questions 1 - 6 ask merely for datails of the custemen
concerned.

Questicns 7 - 35 are designed to be answered by the
repressamtive from cheervesion ia the shep.

Questions 36 - 30 are questions which sheuld be put
o the customer £0r his opinien. The repressnsative
should net try % anower this sestien himselt.




NOTEs (a) Plense usa cne questionnaire form
for esch mschine atudied.

(v) Tick relevart blank boxeo, ond dolete
se appropriate in YES/NO boxews.

SORRCIG. TTRVIG0,
1. Jese of firm '
2.  Mdress '
3. Product '
4« Mmder of suployees :
S« Person interviewed t
| Position '
6. mm-nucsn '
Date '
HGNE SNKY0.
7. Mke and Model Musber o
6. Type of Killer ' (s) Plein
o (b) OUniversel
of (o) Vertiosl
9. At vhet hoight ves
obtle deing worked Sesecesssereccss inohes (To nesrest inch)
i0s Attachewate being used () Vertiocel Need
(v) Uaiversel Hesd
(¢) Dividing Nesd
L. Spindle Spood Doing Wed: .ccovccccssssses FoFole
12, Peed Vdeing wsed B sosecsecscsece.s inohes/mimute
13. leximm dopth of sut § sececsscsscscsee iMCH
M. length of eutter

in emteet vith vork

ssssesencesssese LNONGS
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wspe of Cutter s {a)
or {(b)

¢x (o)
or (4)

Cutter made of 1 (o)

o (v)

Yoo

Sidn nnA Fann
Sled

Brd Mili

Righ Speed Steel
Carbide

Cutter Size 8 Diemoter...scsecccrcrssscesinohnes

Widthesocecoosseosnssseecosinches

Machine oycle being used: (o)
o (v)
or (o)

el
Autooyocle
Pondulua Nilling

<

Dinmotor eof orbor seesescnsesnsesoossinohos

work Being held by 1@ (a)
or (v)

1L Lixtupe, vea clemping ¢ {0)
a ')
op (o)
& (d)

that componeat wee

being mohined? i

Component sise ' (a)
(v)
(e)
(¢)

Vioce

Fixture

Yanual

Torgle or Cea

Autoustie

Alr Rytreulio

Mooo'ooo.oom
v“‘huon'ooononom
‘h“‘.oo..oao..“

‘m' “mooonoao.luo
(Ineluding tinvgpe Af any)

g s
4

e ama
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2). Component Materiael : (0) Sroel evar | [
65 ttn torcila !

or (b) Shocl under |

0Y bun turniile

or (¢)  done-ferrous - '

ex (3) Cast Irom ==

u. hm “.“it’ rﬂum . LN NN RN NN NN E NN TN NEE NN

25%. Coolunt boing used? : Yoo ¥e!

SSIRIIONE 10 CURTUER-

26. ‘“Mat type of oontrols _
do you prefer? (s) Yandles |

oz (b) Pushbutton ot

ar (c) Joystick

! 7. Ave Dese Osmtirols necessary? ‘ Yoo ] Yo

IZ XN ohewld they be (s) Standara E‘:

Qx (b) Optionsl

wosking hoight is : (n) Acoeptuble ;
of (b) Too high ‘
o (o) o low
29. Ame the foel selestion (=
osRAUels iA ¢ semvenisat positien? Yos | No |

selection |
¢ convenient pesition? Yoa | Mo |









