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POREWORD 

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 firmB 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 then open to individual interpretation, and because a 

long description would probably have been monotonous and too 

^ general. 
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Before examining the various reasons that lead to the choice 

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

all nature have to be made. k 

The various choices are normally dictated by the examination        * 

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 ani financial 

nature, which must be identified and classified in order oi 

importance, to get the requirements of the machinée 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 financial nature need to be made. 

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

duction line call for the examination of many different fac- 

tors that have to be structured together, to >ield a teennic- 

aUy workable whole  that will fulfil the purpose for which it 

was intended, and is financially sound. 

There are ldany 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 financial considerations that must, of necessity, be taken 

into account, to avoid opting for brilliant technical solutions 

that would, however, be too expensive. Investment, in this 

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

immediate expenditure on production equipment (machinery) and 

the future profits to be marte out of operating a plant where costs have 

already been determined. 
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PHODUCT    (TYPOLOGY) 

Choice of Class of Machine 

In considering  tlie construction of a production plant, or 

at any rate tne purchase of machinery,   the following ques- 

tions require   to ue answered î 

- What  to  pro nuce 

- In what  quantity 

- In how much  tiwe 

- By what  liieans 

- At what  place 

It follows that the point  of departure  is the qualitative 

anJ quantitative identification of the  product (or goous), 

which can be  determined by analyzing the markets that offer 

themselves and  the quantities that can he Bold at various 

prices,   defending on conditions  of marketability   (distrib- 

ution networks,  competition). 

Knowledge of these factors is fundamental for the definition 

oft 

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

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

c) The quality,  which must  coincide with the requirements 
of a given type of market. 

Of 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. 
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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 different dimenB- . 

ions,   geometrical  shapes and cross-sections,  assembled 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 manufacture 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 to 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 I 

3) Profiling or shaping « 

4) Tenonning,  or joining 
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5) Glum,, 

6) Assembly 

7) Grauging or sanding 

!".) external profiling or squaring up 

9) Slotting for metal  fixtures  etc, 

10) Assembly of metal  fixtures,  wiring covers etc. 

11) Painting 

Seeing tiiat  the  product,   due to its  constructional require- 

ments,  gives  rise  to a series of 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 lesB 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,   it  will be possible to  select and decide on the 

various classes  of machine needed,  which may be the following: 

Cutting-off machines, length-cutting machines,  profiling 

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

Practical example:  

  Separate folder  

 _¿- 
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QUANTITY OP PRODUCTION 

Choice of Specific Type o/ Machine 

After having  identified   the class  of machine needed Tor pro- 

ducing the product,   the  seconu choice   generally  depends on 

the quantity   to be  produced.    We  refer   to quantity,  however 

much it may  be,  taking it  for grouted   that a high-class pro- 

duct is  to be   produced;   that is,   large  quantity  does not 

necessarily mean poor quality:     on the  contrary,   the greater 

the quantity,   the more likely it  is that machines  with a 

high productive capacity   will be  chosen,  with specific func- 

tions that  can give  the  best guarantee  of their ability  to 

repeat mass-production processes,  and   that can turn out the 

best-quality  product from 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 fulfil 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 because that quantity is the determin- 

ing factor in the case in question. 
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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 manual — 

that Ì8,   while keeping up the same standard,   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 m\l have to be extremely versatile. 

Since such machines are suitable for more general purposes, 

they will not be able to turn out the same quantities as autom- 

atic machines,  but they will be able to perform a whole series 

of more varied operations. 

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

clarity,  we can say the following! 

Basically,  two types of machine are required: 

The first 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 mast-production. 

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

medium,  and small-scale production.   Here,  the most important 
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tnin¿,   Ls  v :x-aati.LÍ Ly.    Obvi:usly,   tue  versatility   of  a mach- 

ine,   (iae  to its uifieren! constructional  concept,  íueantí   oiiu.L 

it cannot have the   performance  of   the /re/.Lous  type oí' magn- 

ine. 

In this way,  we c .n identify   the various   types ol machiiie, 

as a function,  obviously,  ol  the quantity   to be  produced. 

Practical ¿¡xample:  

    Separate lolder 

The processes that we listed   just now should not he taken 

as permanent factors —   that  is,  they are  not, always  the saine. 

A profiling; job,   for example,   may  be done   on a profile that 

is not necessarily   straight,   ana may  even   be curved;   thus, 

automatic machines are not very suitable  for the  job,   given 

their structure;  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 of 

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 
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create small or large quantities of production.  In such a 

case, it may be 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 a special machine, constructed, that is, for that 

specific process. 

Practical example:   

  Separate folder   ..... 

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 been 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 machine»arranged in accordance with 

a certain logic, in which each machine has to produce in the 

right measure. So it is up to UB to choose our machines, 

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

 Separate folder  
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MACHINE CHARACTERISTICS 

Choice of a Specific Machine Model ^ 

Having chosen the right class and right type of machine is 

not enough, since, if our choice were to stop here, we might 

buy all the machines available on the market.  The two cnoices 

may be considered as a i unction of each otver, closely con- 

nected aiiw complementary.  A ¿iven model oi machine is cnoseu 

irom araong many of the same type. 

That specific type of machine is chosen fror, among many of 

the same class. 

We are therefore confronted with the final choice, which fili- 

ally aeci'ies our purchase, and any possibilities of error 

shoulu therefore be avoided as fai' as possible. 

The class anu type oL  machine required can always be iuenti- 

fieu with a fair decree of precision; but, after that, we 

have the possibility of choosing from a vast range of mouels 

or brands, which -re substantially different in many of their 

characteristics. The most important of whioh «rt í I follows! 

Reliability: 

The degree of 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 condition«. 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. 

I 
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Versatility! 

Givtn th« »am« conditions, a machine may be mor« variatila 

than another, inasmuch as it can be used for various proo««- 

•««. 

Eas« of operation: 

This consiste in the  ease with which the machin« can b« sst 

up between on« proc«ss and another;  changes should be abl« 

to be mad« in the machin« 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. 

Precisioni 

A correct dimensioning of the machine in all its mechanical 

parts involves balanced performance of wonc and, obviously, 

optimal precision —   which,  however,  remains conditioned by 

the state of the tool. 

Strength of construction! 

The machine has to b« sufficiently solid and heavy to ensure 

a total absence of vibration   «r resonance during working, 

and to ensure the good quality of the product. 

Post-sale  service by manufacturer! 

Constant servicing of the machines sold is of fundamental 

importance.    The manufacturer must take the trouble to find 

out customers* needs, and consequently be able to offer the« 
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"product-service", in which the product is represented by 

the activity of the firm, which guar.-inteec  its modern cons- 

truction method, while the service is represented by highly 

efficient assistance.  In other words, there should be both 

pre-salea and "ost-salesservice, for co-operation with the 

customer begins, long before the sale of the machine, and con- 

tinues long after that sale lias +aken place. 

All these attributes detemine the validity of the machine, 

and if cultivated with sufficient care, will lead to the choice 

of the ideal machine: the very one that is needed. Its price 

is undoubtedly important, but not always a determining factor, 

since it may be relatively insignificant as long as the mach- 

ine fulfils the requirements already mentioned.  A final 

note is addressed to those who purchase machinery:  their 

competence in the specific sector concerned is very important, 

for Knowledge of the real nature of wood makes it possible to 

operate with it under the best conditions, to foresee when 

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

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

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

of particular attention, especially when applied to actual 

production.  It is only at this point that we find the effect- 

iveness of technological research, which, without the proper 

basi3, remains abstract and without motivation* 

The fine worle performed in wood throughout the centuries are 

very many: they stress and confirm the importance of wood 

in the life of man and the lively spirit of which he has given 

proof. 
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