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FOREWORD

The subject that we intend to analyze is of fundamental import-
ance. The present situation in industry, artisan concerns,

and the many different kinds of activity that gravitate around
this sector, calls for special attention and for critical and

objective examination,

Today, manufacturers bear a heavy responsibility for the choice
of machines offered., Indeed, a number of client firms have

had very unfortunate experiences, involving them in heavy ex-
penditure and the failure to achieve their purpose.

The object of this meeting is to analyze the criteria to be
applied in choosing machinery, in the hope of preventing the

recurrence of such experiences,

The vastness of the subject is such that we are forced to keep
it within bounds; however, we shall try to bring out the tech-
nical aspects that we feel to be more important and, if time
allows, shall be glad to discuss the various details with ref-
erence to specific examples. We have thought it a good idea
to present the various subjects in schematic form, both to
leave them open to individual interpretation, and because a
long description would probably have been monotonous and too
general,



Before examining the various reasons that lead to the choice

of production equipment in general, some points of an over-

all n.ture have to be made. Y

The various choices are normally dictated by the examination A
and analysis of a group of rational — and not emotional —
considerations, There is always a logical process of choice,

based on a series of reasons of a technical and finaancial

nature, which must be identitied and classiiied in order ol

importance, to get the requirements of the machinec in clear-

er perspective,

The technical reasons are tne ones that we propose to examine
with most attention. But before doing this, some general re- .

marks of a rinancial nature need to be made,

The design and planning oi industrial plant or of any pro-

duction line call for the examination of many different [(ac-
tors that have to be structured together, to yield a tecnnic-
ally workable whole +that will fulfil the purpose for which it

was iniended, aud 18 financially sound.

There are wany machines available that, from the technologic-
al point of view, can meet the requirements imposed by a prob=-
lem; the right one has therefore to be chosen on the basis

of financiai considerations that must, of necessity, be taken
into account, to avoid opting for brilliant techniczl solutions
that woula, however, be too expensive., Investment, in this

case, is seen as a balance, over a period of time, between ’

immediate expenditure on production equirment (machinery) and
the future profits to be made out of operating a plant where costs have

already been determined.



PRODUCT (TYPOLOGY)

1ojc lass of Machine

In considering ti.e construction of a production plant, or
at any rate tne purchase of macnine.y, the following gues—

tions require to ve answeredus

What to prouuce

In what quantitiy

In how much tiue

By what neans

At wiat place

It Jollows that the point ol departure is the gualitative
and quahtitative identification of the product (or goods),
which can be determined by analyzing the markets that offer
themselves and the quantities that can ve sold at various
prices, de-ending on conditions of marketability (Gistrib-

ution networks, competition),

Knowledge of these factors is fundamental for the deiinition
of¢

a) The typology of the product (and its basic character-
istics).

b) The quantity actually produced in a suitably chosen
unit of time,

¢) The quality, which must coincide with the requirenents
of a given type of market,
01 these three factors, the most important one, and the one
that has the closest bearing on the initial choice of mach-

inery, is undoubtedly the first one, that is:

The typology of the product.




In order better to understand the effect that the product
may have on the initial choice of machinery, it is perhaps
worth dwelling for a moment on that product, viewing it as
a combination of so many components, with difterent dimens-
ions, geometrical shapes and cross—sections, assenbled in
accordance with certain logical criteria,

All these components require to be worked on machines that,
given their basic concept, their form, their technical com-
ponents, their machining capacity etc., will be able, as
rationally as possible, to meet the requirements essential

to manu.acture of the parts,

The essential need is that of naving a machine with special
characteristics, able to produce, in the best possible way
(and in the best conditions) this or that particular type of

product.

The technology of conventional wood-working processes provides
for a series of processes or operations, designed t0 modify
the shape, dimensions, and degree of finish of a piece of
wood, by removing from it a layer of material that becomes

a shaving, with the aid of the appropriate machine tools,

If we consider the classic wood-working product, which is
the door or window, the various processes may be classified,
generally speaking, as follows:

1) Basic cutting

2) Length-cutting or sectioning

3) Profiling or shaping

4) Tenonning, or joining
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5) Gluil,.

6) Assembly

7) Gauging or sanding

0) éxternal proliling or squaring up

9) Slotting for metul [ixtures etc,

10) Assemuly of netal fixtures, wiring covers etc,

11) Painting

Seeing that the product, due to its constructional require-
ments, gives rise to a series ol working or machining steps,
in a certain chronological order, the necessary means of
production can be selected accordingly, since for each speci-
fic process there is a machine with more or less appropriate

characteristics,

To sum up, in wood-working, in view of the variety of geom-
etrical shapes needed, it is of prime importance to establish
the working steps required by a particular product, in order

to identify clearly the most suitable machine for the job.

In this way, 1t will be possible to select and decide on the
verious classes of machine needed, which may be the following:
Cutting-off machines, length-cutting machines, profiling

machines, tenoning machines, squaring-up machines etc., etc.

Practicalexa.mplez.....................

L [ ] [ ] e o 0 L [ ] [ ] * separate f°lder L] e o L] * @ e o o [ ] [ * @



QUANTITY OF PRODUCTION

Choice of Specific Type o. Machine \

A{ter having ildentified the class of macinine needea [or pro-
ducing tiie product, the seconu choice generally depenis on
the quantity to be produced, We rerer to quantity, however
much it may be, taking it ior graited that a high-class pro-
duct is to bie produced; that is, large quantity does not
necessarily rmean poor quality: on the contrary, the preuater
the quantity, the more lihely it is thiat mauchines with a
high prodauctive capuacity will be chosen, witiu specific fune=-
tions that can ¢ive the Lest guarantee of their ability to
repeat mass-production processes, and that can turn out the
best-quality prouuct frcm the point of view of size and
finish,

The greater the quantity to be produced, the more the mach-
ine will have to satisfy the need for repeated, automatic
production,

The more a product calls for precision and quality, the more
the characteristics of the machine will have to fulflil the

requirements of dimensional precision.,

In view of these requirements, the automatic machines used
will have to be sufficiently reliable and accurate to enable
us to meet the above demands,

The choice will therefore fall on a given type of (automatic)
machine, because the quantity to be produced is big enough

to require its use, and becruse that quantity is the deiermin-

ing factor in the case in question.,

o B , S
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When the quantity to be produced is much smaller, the machines

needed, although they may have many characteristics in common
with the automatic machines, may be semi-automatic or manusl —
that is, while keeping up the same standarl, qualitatively
speaking, they will be less productive.

Generally speaking, in large industries, where the quantity
required is very big, production technology calls for autom-
atic machinery with a very high performance and a specific
function., The artisan, on the other hand, for his small-scale
operation, generally tends not to specialize in one type of
product, but to meet general needs. Consequently, the mach-

ines that he needs wi'l have to be extremely versatile,

Since such machines are suitable for more general purposes,
they will not bLe able to turn out the same uantities as autom-
atic machines, but they will be able to perform a whole series

ol more varied operations,

To sum up what has so far been said, in the interests of

clarity, we cun say the followings
Basically, two types of machine are required:

The [irst type, is designed for large-scale production, with
a specific function; obviously, since this machine is intended
for a single type of process, it will have to be capable of

very high rates of mass-préduction.

The other type of machine, on the other hand, is designed for

medium, and small-scale production. Here, the most important



tning, is vecrsutiiiilye Ouviiusly, tue versatilley vl o waCu=-

ine, due to its uillereul coustructional covnucept, ueuls vl
it cannot have ihe pecioiwance ol whe ;revivus type of macu-—

ine,

In this way, we c.n identi.y tne various types oi macliiue,

as a lunction, obviously, o/ the quantity vo be produced,
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The processes that we listed just now should not ve takeu

as permanent [actors — that 1s, they are 10t always the sune,
A proriling job, for example, may be done on a profile that )
is8 not necessarily straight, ann may even ove curved; fhus,
automatic machines are not very suitable for the job, givei
thieir structwe; it will therefore be necessary to work the
piece on a simple or manual machine, whose very simplicity
will make it more versatile and suitable, The typology o

the piece to be produced is therefore decisive at this point,
and even if the quantity concerned is a large one, it will
always be more satisfactory to do the job on a series of
manual or conventional machines , rather than on an autom-

atic one,

It therefore happens that certain details, although they

are the same as those produced on automatic machines, do not

keep their classic form, but take on different characteristics )
due to their geometrical shape or specific peculiarities,
They are therefore outside the sphere of normal working -

that is, with automatic machines -— and, in their turn, also



create small or large quantities of production. In such a

case, it may Le more satisfactory to use one or more conven-
tional and manual machines, leaving it to the operative to

compensate for their limitations,

If, however, the quantities are very large, the choice may
fall on 4 special machine, constructed, that is, for that
specific process,

Practicil example: o o o o o o ¢ o o o o o o o o 6 o o o o
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In a production cycle, it is extremely important that each
individual component should be in proportion %to the whole.

It may happen, however, that this balance has not veen struck,
and therefore the various operations will not be harmonized
or controlled, with the result that operating costs and time
are not kept down to the minimum. Indeed, one type of pro-
cess may produce a degree of automation that, if compared to
another, may be more or less balanced, although both the
machines are automatic. This happens because the specific
characteristics of the two processes are in practice too dif=-
ferent, with the consequence that the two machines give a

different performance.

A machine never performs a complete production cycle (except
in a few cases), but one or more steps. We shall therefore
always find a series of machinesarranged in accordance wita
a certain logic, in which each machine has to produce in the
right measure. 5o it is up to us to choose our machines,

assigning the correct value to each, Practical example:, . . ,

L] . ¢ o e o o e o .Separ'ate fO].dQP ® o o o o e o o o ® ¢ o 0 o o ¢ o o 9




MACHINE CHARACTERISTICS

Choice of a Specific Machine nodel

Havings chosen the right class and right type of machine is
not enough, since, if our choice were to stop hLere, we uLlght
buy all tie waciines available on tie market, The two cnoices
may be considered as a .uanction of euch ot“-er, closely cou-
nected an. complementary. A given model ox maciine 18 cu0sei
1rom ahiouy Maly OL tie saue tjpe.

That specilic type ol macnlne i8 ciosen Lro™ &lnOng iy or

{1e swue cliass,

We are thereiore conlironted witih the iinai choice, wvhich Jiu=-
ally aeciies our purcnase, and any possibilities ol error
sioul. thereiore ve avoiied as [ur as possivle.

Phe cluss anu type ol maciine required can always Le iuenti-
Jieu with a [air degree or precision; vut, aiter tuat, we
have the possibility ol choosing Jrom a vast range of mouels
or brands, which .re suustantially aiiferent in many of their

characteristics. The most important of which are ( v followss

Reliability:

The degree o reliability of a machine expresses its ability
to remain efficient in the course of service; that is, it
expresses the probability that it will operate efficiently
in pre-established working conditions, It must be ready to
work efficiently for the desired time, in the sense that it
gives, in that space of time, the qualitative and quantitative

performance required, without any interruptions,



Versatility:

Given the same conditions, a machine may be more versatile
than another, inasmuch as it can be used for various procee-

Ease of operationt
This consists in the ease with which the machiine can be eet
up between one process and another; changes should be able

t0 be made in the machine in as short a time as possible,

Profitability:

This should be taken as meaning more precision for subsequent
operations, less consumption of energy, compressed air, less
maintenance, less labour, fewer tools and raw materials,

shorter feed times and unloading of work pieces,

Precisions

A correct dimensioning of the machine in all its mechanical
parts involves balanced performance of work and, obviously,
optimal precision — which, however, remains conditioned by

the state of the tool,

Strength of constructions
The machine has to be sufficiently aolid and heavy to ensure
a total absence of vibration er resonance during working,

and to ensure the zood quality of the product,

Post-sale service by manufacturers
Constant servicing of the machines 80ld is of fundamental
importance. The manufacturer must take the trouble to find

out customers' needs, and consequently be able to offer them



"product-service", in which the product is represented by

the activity of the {irm, which puaranteez  its modern cons-

truction method, while the service is represented by highly
ellicient assistance, In other words, there should be botn
pre-sales un: nost-suleSservice, {or co-operation with the
customer begim®. long Leiore the sale oi tie machine, and cou-
tinues long alter thut sale has *aken place,

All tliese attributes determine the validity of the machine,
and il cultivated witih sufficient care will lead to the ciioice
of the ideal machine: the very one that is needed., Its price
is unaoubtedly important, but not always a determining lactor,
since it may be relatively insignificant as long as the mach=-
ine iulfils the requirements already mentioned., A 1inal

note is addressed to those who purchase macuinerys: their
coupetence in the specific sector concerned is very important,
ior knowledge ol the real nature of wood makes it possivle to
operate with it under the Lest conditions, to foresee wien

it is likely to become delormed, and not to find out too late,

The study oif wood-working processes, using machine-tools,

goes hand in hand with their use. This must be the subject

of particular attention, especially wien applied to actual
production, It is only at this point that we [ind the elflect-
iveness of technological research, which, without the proper
basis, remains abstract and without motivation.

The fine works performed in wood throughout ti.e centurius are
very many: they stress and confirm the importance ol wood

in the life of man and the lively spirit of which he has £iven

prooi,
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