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PRELYMINARY NOTE

The importance of exparding production of ca;pi;al goods at the present
stage of latin Americals economic development, when the capacity to jmport
is severely limited and a h:.gh rate of investment must be maintained, is
gerfera_].'l.j recognized, The machine~-tools industry has a key role to vlay in
this expansion, since there is no branch of manufacture either of machinery
ard equipment or of durable consumer goodsl in which a high proportion of
machines fof metal workirig is not used, Thus, the contribution to the
economic development of Brazil made by the industry discussed in this
report is of more vital s_ignificance than could be deduced fro_m the mumber
of enterprises or the la}obur employed in the sector, |

There is a close conne:don between a countryls degree of industrial
development and the technical and economic structure of the machine~tools
iruiusti'y. In this respect, Brazil is at a transitional stare. The structure
of the Brazilian machine-tools imdustry today is consonant with the country!s
requirements up to the present time, predominant among which have been
machinery and equipment for maintenance purposes and lines of manufacture °
which do not call for great precision or long production series, But as a
result of Braz:Ll's recent :|.ndust.nal develoment, there are signs of
increasing demand i‘or the more complex and.heavier machinery used in more
_higl_ﬂ.y specialized branches of manufacture, To meet suc_h‘ requirements,
the machine-tools industry will be obliged to supply the market with quite
different mroducts and in order to ﬁlanufacture these it will have to
introduce radical changes both in its technicai and economic structure and
in its metheds of work. It would therefore seem that the industry has
reached a decisive phase in its evolution, and needs overhauling and bringing
up to ‘date so that it can continue to expand in the forthcoming decade.
T However, in view of operating conditions in the industry, it is unlikely
that these changes will come about of their own accord, s:.mply in response
to the stimlus of market demand, The small and medium=-Scale entrepreneurs
of whom the industry is chiefly composed have not sufficient knowledge of
the market as a whole, nor -~ more important still - can they foresee the
direction in which this market will develop and the new types and models

/of machinery
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of machinery that will be required by the .metal transforming industry
during the next few years, To present a qgalitative and cuantitative
appraisal of the market up to 1971 -~ that is, to define the framework into
which the Brazilian machine~tools industry will have to fit during the.next
stage of its development - is the primary purpose of the present study.

Detailed knowledge of the probable future market is an essential
prerequisite, but not the only prerequisite for the introduction of
structural changes in the machine~tools industry, The latter!s
possibilities of spontaneous develomment are restricted by the small
size of the establishments concerned, the technical inadecuacy of almost
all of them, and the difficulties which an incipient industry is likely
to encounter in absorbing the know-how available in the corresponding
industry in the more advanced countries, ‘ .

- Clearly, then, deliberate steps must be taken to create institutional
conditions which will bring about the necessary transition towards a more
balanced industrial structure.and greater technical efficiency, These
conditions . should be conducive, in the first place, to the develoyment of
new industrial umdertskings in the sector and the consolidation of those
already in existence, through agreements on royalties in respect of technical
assistance and the manufacture of new models. Secondly, they should be such
as to encourage the creation = possibly through a specialized institution -
of national technical assistance facilities, chiefly designed to help small
and medium-scale establishments in their efforts to modernize, expand and
technically improve their plant and manufacturing activities,

The second purpose of this study is to indicate current conditions in
the industry and the direction in which changes should take place, as well
as tq_suggest basic lines of approach to the establishment of a national
institution to provide technical assistance for the machine-tools industry,

Thus, the sfudy covers two agpects of the background material on which
development programmihg for the Brazilian machine~tools industry must be
based: a quantitative and qualitative evaluation of the market in the next
decade, and an analysis of operational conditions in the industry as it exists
in Brazil, with an indication of the changes required,

/Chepter I
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Chapter I

| nm:nonuc'rzom OUTL]NE OF METHOD OF RESEARCH AND
SUMMARY OF MAIN CONCLUSIONS

l, Introduction

The ternlmachlne-tools, in its w:dest sense, 15 app&ied to a, group of
machines used for cutting, forming, gr1nding and pollshlng metals, wood and
other materials, and usuzlly classified in two major categorles' chip-
producing (lathes, mllllngqmachlnes, drllls, ‘Toring-machines, etc,) and
non~chip-producing (presses, forge hammers, bendlng, eutting and forming
machines, etc.), Those in the seeond’ categpry are also frequently
referred to ty the general name of fonmlng machines, The deflnltlon of
machine-tools;, howeveér, varies from one country to another, so that in
practice there is no standard 1nternretation of the term Jndicatlng'whlch
machines it should be taken to cover.-/ For the purposes of the present
study, machines used for metal working, whether in cuttlng or forming
operations, are regarded as machlne-tools. R

Given the objectives and scope of the study, 1nten31ve fleld work was
required in order to collect the basic data needed for knowledge and
analysis of the exdsting situatdion, in 'resdpect of both demand for machinew
tools and domestic production, The study was pre_p_ared in close. contact
with the Exscutive Board of the Heavy Metal Traﬁsforming Industry (GEDMAPE),
the Machine Industry Syndicate of the State of S&o Paulo (SIMESP) and the
Brazilian Association for the Development of Basic Industries (ABDIB),
vhich provided the necessary facilities, asrwell-as the collaboration of two
engineers from GETMAFE and SIMESP,

The present study constitutes the first attempt of 1ts kind in Brazil
in the field of machine~tools = a sector in which there are many complex .
problems to consider, It must therefore.be regarded as provisional in
soeme respects and subject to reservation, Certain siﬁuations, such as those
relating to future demand for machine-tools or to the average weight of thg B

1/ In the United States, for example, the term "machine-tools":relates
only to metal cutting machines, while in France both cutting and
forming machines, for working both metal and wood, are comprised
under the head of "machine-outil”,

/domestically=-produced
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domestically-produced or imported machines which will form the countryts
inventory in the future to mention only one or two -, can be evaluated
only on the basis of assumptions which, while esfablished on logical grounds
and supported by the experience of other countries, do not warrant, the
assumption that they will be strictly fulfilled; in this connexion, the
field of machine~tools is particularly complex, and docs not seem to be
governed by laws or criteria that can be universally applied or extended
from one area to another without the intervention.of widely varying

factbrs difficult to assess in quantitative terms,

The primary concern of the'present paper is the study of the machine~
tools industry with respect to the actual construction of the machines;
complementary industries, such as the manufacture of accessories and
spare parts for the machines iﬁ question, have not been taken inte account,
Similarly, owing to lack of time and resources for research, no attempt
has been made to deal with the production of the corresponding tools, These
aspects of the question are closely linked to the machine~tools sector, and
should undoubtedly be tackled in any future studies that may be carried out

in this connexion,

2, Summary of research method and main conclusions

(a) Machine~tool requirements

-

In order to establish machine-tool requirements for the nextt ten years,
consideration was given on the one hand to the needs deriving from the
country!s own industrial development, and on the other to machines for
replacement purposes, The basis adopted for estimating the former was
Brazil!s total stock.of machine~toocls in 1960, which had to be determined
by means of a survey, The inventory was taken in the metal transforming
industriesg/ ~ the leading consumers of the machines in question -~ in the
State of Sio Paulo, where almost 70 per cent of these industries, total
labour force is employed, Subsequently, by extrapolation, this result

2/ Mamfacture of metal products; machine industry, excluding the
manufacture of electrical apparatus; manufacture of elecirical and
communications material; and transport material industry,

Jwas extended
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was extended to the rest of the country, and the machine-tools used for
maintenance work in other sectors (for exemple, the textile, food
processing, chemicals and rubber industries) were added, for which
purpose an estimate was prepared on the basis of the experience reccrded
in other countries, By thece means it was determined that the.national
inventory of machine~tools in 1960 consisted of 205‘65h.units. This
inventory displays two interesting charééteristics. In the first place,
the high proportion of simple universal machineé would seem to indicate
that it is typical of an industrial strugturerin which activities with
low volumes of output predominate; in the.second place, it is a fairly
new collection of machines in which those under ten years old represent .
55 per cen£ of the total, and only 2 per cent are over twenty years old.

From individual study of each of the various branches comprised by the
metal transforming industries, an estimate of each one?s mechine~tool
requlrements up to 1971 was arrived at, on the basis both of growth trends
in the past and of projects for developing new activities in. the segtor
and demand prospects in respect of the final goods concerned, Thus, with
the inclusion of an estimate of machines for maintenance, it was computed
that by 1971 the country?s inventory of machlne—tools would total
369 146 units, i.e,, it would exceed the 1960 flgure by 80 per cent. This
would imply an average annual growth rate of 5,5 per cent, which compares
reasonably.well with the growth prospects established for the sross domestic
product (5,7 per cent per anmm) and for the metal transformlng industries
(1042 per cent), )

In estimating the number of machines for replacement purposes,g/ a
conservative assumption was adopted, to the effect that one~third of the
machines which were over twenty years old in 1960 - i.c., & per cent of the
1960 ﬁnventory - would be replaced by 1971.

3/ The term "replacement" in the present study relates to the finzl
scrapping of a machine because it is no longer fit to perform any
operation, s¢ that the figures indicated represent net substltutlon
reqplrements.

__/By this
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By this method demand for machine-tools from 1961 omvards was established
at 179 947 units, and after substraction of the machines incorporated
into the inventory in that year the conclusion was reached that requirements
for 1962-71 would. total 158 826 machinewtools, |

(b) The emstmg; machine=tools industyy )

Concurrently with the 1nventory of e:;n.st:mg machlnes a survey of the
domestic machlne-tools 1ndustr',y was carried out, 'I‘h::.s activity, which
was started in Brazil dur:l.nu, bhe Second World War in’ response to the need
to supply those internal requirements which were seriously affected by .
import difficulties, has made stxfikj,ng'progfess in the last twenty 'years s
especially since 1956, At the present time it constitutes an industrial
.complex of 114 establishments, employ_iné about 5 000 persoms and '
producing an annual output that.has risen above 13 000 tons,

Of these establishments, 88,8 pei- cent are situated in the State of
Sao Paulo, which clearly indicates that thls act:.v:.ty has been very closely
linked to the expansion of the metal transforming 1ndustr1es.

Not all the enterprises are engaged emlusively in mmui‘acturlng
machine-tools; it is common to flnd. them undertaking other lines of metal
transforming productlon. Accord:l.ng to the survey, the proport:.on of the
establishments which manufacture :Ltems other tha.n machme—toole ranges .
from 46,5 to 100 per cent, &CCOI'dlng to the kind of machine in ouestion,

In terms of trade act:.vz.ty, the machlne—tool induetryls share in the anmial
invoicing of 62,5 per cent of the enterpr:.ses is not less than 75 per cent,
A point worth mentioning relates to the breakdown of thib group of

establishments by size, Three~fourths of the enterprises manufacturing
machine~tools employ fewer than 50 persons ,‘ only 7.8 per cent employ
between.100 and 500, and only one employs more than 1 000 persons, Such a
structure is patently not the most appropi‘iete for coping with larger
manufacturing tornages than those recorded at present and with the demands
in respect of quality and range of types.which the consitier industries will
make in the course of the’ next few years, Coﬁeequently, the evolﬁtieh of
this structure towards a breakdown by size which is better adapted to future
demand conditions will be one of the essential elements in the develOpment
of the industry if it is to secure a larger share in satisfying consumption

in Brazil, /The manufacturing
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The'menﬁfacturing en%efpriees have an inventory of 2 527 machine~tools
at their disposal, In this comexion, it is of interest to point out that
the eight establishments which employ ofer.loo persons = 8,9 ber cent of
the total - own nearly 30 per gcent of these machines, This group of = .
enterprises possesses complete, efficient and up-to-date production equip~
ment, and at the same time the technical knowledge required for the proper
use of the machines; and its projects and manufacturing lines keep pace
with domestic market reuirements and with the constant technological
advances in the sector, In marked contrast with the situation of this group
is that of the small-scale enterprises whose manufécturing equipment is too
light and too 1ncomplete to be satlsfactory, whlle at the same time indirect
htechnlcal services are neglected. ‘ . L

Market requlrements, however, differ sharply in respect of quality,
types and prices according to whether the machines are for use in the
technically more advanced industries or in the small and medium=scale
establlshments whose level of technologlcal development is lower and whose
capltal resources are very llmlted. As the natlonal 1nrentory of mochinee
tools grows, and with it the demands made in respect of cuality, veriety
and at the same time low costs, prcduction technology will be forced to
develop, and some of the small and medlumpscale mamufacturers will also
have to take part in this processs

In relatlon to volumes of manufacturlng output, the data and information
collected afford clear evidence of the colossal effort made by the
mamufacturers of machine-tools since 1956 In fact, in only six years the
number of tons produced annually increased by 260 per cent, reachlng in the
course of that perlod cumnlatlve figures exceeding 60 OCO tons, the
equivalent of over 62 0CO machines, In 1961 the industry managed to produce
15 517 unlts, with a welght of 13 250 tons. This substantial increase in
domestic productlon flnds its Justlflcatlon in the powerful upswing of
demand registered between 1956 and 1961 as a result of the eetabllshment of
the motor vehicle industry and the expansion of the various branches of the
metal transforming sector. ,

/Today the
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Today the industry offers the market fifty-two types of machine-tools
iﬁ about 150 leading models, which represents a fairly satisfactory situwation..
Nevertheless, its production is not altogether commensurate with the
nurerical size of the national inventoryand its range of types ard modelsy
and some machines are”deficient in quality. This is another aspect of its
5é§élopmeﬁt’to which the sector will have to devote attention -~ the task of
imprdving.the quality of the machines currently produced and gradually
increasing the number of models and types manufactured in order to maintain
some degree of balance between the evolution of the inventory and domestic
Vsupplies of basic types. ‘

From 1955 onwards, a gradual decrease in the average welght of the
machines manufactured (from 1 136 to 854 kg) is observable in this sector,
chiefly owing to reductions in the metal-cutting machines, which during this
period dropped from 960 to 650 kz. Forming machines stood at an average
of 1 800 kg, It must be stressed, however, that this decline in unit
weight does not mean that the weight of the traditionally heavier types of
machines has been reduced, but is attributable to the fact that in the last
few years new models have been put out in smaller sizes, while at the same
time construction of light machines has been intensified with the cobject
of meeting the demand deriving from the manufacture of various light articles,
as well as from the emergence of small-scale establishments, The ‘perfecting
of these machines and the incorporation-of new types which are missing from
the existing line of manufacture will be bound to entail a rise in the
average welght of damestie products, In this connexion, it is interesting
to point out that those machines which show development in respect of models
and an increase im weight have secured a larger percentage share in the
supply of the market, especially as regards lathes, saws, milling machines
and presses, ‘, | '

Price levels, brdadly speaking, may be said to fluctuate around an
average of 2 dollars per kilograime, which may be considered satisfactory,
Furthermere, since the export of certain types of lathes and presses has
been taking place for several years now and interest in purchasing Brazilian
machine-tools exists in some« of the Latin American countries, it would
seem that their prices are acceptable,

/(c) Prospects for
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(e¢) Prospects for the domestic industry in 196271

The intervsl between 1955 ard 1961 was characterlzed b;vf an exceptional
increase in domestic consumption - attributable to the causes :mdicated
above ~ which was reflected in the installation in Bra.z:.'l. of 158 719 tons
of machine-tools, equivalent to some 10l 700 units, the Brazilian inventory
being almest doubled during that period, The domestic industry was not
dissociated from this trend, and developed durlng the years in question,
at a cumlative annual rate of about 1.7 per. cent {in terms of we:.ght) ,
expanding from 5 085,6 tons in 1955 to 13'249,9 tons in 1961, Th;s meant
that on an average approximately 40 per cent of consumption in the 'period
referred to was satisfied by means of domestlcally-produced machines, the
proportion varying between a maximum of 54 per cent and a minimum of 25 per
cent in congequence of marked changes in imports,

However, as already pointed out, this industyyts contribution to the
inventory consisted of simple, lightweight machines, and both in its
structure and in its technical poteritial it displayed certain deficiencies
which assume decided mportance in relatn.on to the analysis of its future,
possibilities, If no attention were paid to these technical shor tcom_mgs »
which must necessarily be remedied if the irmdustry is to develop, a mere
study of its evolution in the l:.ght of statistical data would be entirely
divorced from reality,

On the assumption that the machine~tools industry (a) will develop
structurally in such a way that by the end of the period under study
from 15 to 20 per cent of its establishments will be employing between 1CO
and 500 persons; (b) will increase and supplement its existing stock of
machines; (c) will improve upon some of the machines currently manufactured;
(d) will start production of forty=-one new models of machines Tfor chipw
producing operations; and {(e) will raise the unit welsht by about 300 kg
in relation to 1961, the conclusion may be reached that in 1966~71 it will
be able to supply on an average 65 per cent of the domestic markct, in
terms of weight, and will be in a position to export = substantial proportion
of its output, In such circumstances, a volume of production amounting to
about 20 000 tons, i.e., 50 per cent more than in 1961, might be exmected
in 1971; this would cover approximately 70.per cent of consumption, leaving
an exportable surplus of about 10 per cent,

/To attain
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To attain these targets, both as regards the increase in the volume
of production and with respect to improved-quality and the incorporation
of new machine types, machinery that can meet the technical demands involved
will have to be available, Success will therefore also depend in part upon
the incentives amd faeilities with whiéh government agencies are able to
provide this sector, A rough estimate bf‘the investment which such a
programme would entail, solely in relation to the machines that vould
have to be imported, gives a figure close to 6 million dollars, which might
be subject to modification according to the guality of the machine=tools
that it was proposed to construct,
To enable the industry to solve the financial problems which the
foregoing progranme implies, the following would have to be avajlable:
(i) Long-term financing for the purchase of heavy machines, all of
which would be imported; ' .
(ii) Medium and short-term financing for the purchase of lighter machines,
most of which would also be of foreign-origin;
(1i1) Financing for studies and construction of prototypes of new machine~
~ tools, N
Lastly, given the many complex problems involved in the future develop-
ment of this industry, structurally and technically -~ problems whose
solution will have to be sought by programmed and co-ordinated effort -,
it is of fundamental importance that there should be an agency in Brazil
which would guide and direct the development of the industry, at the same
time rerdering the necessary technical assistance, so as to channel it
properly into suitable lines of manufacture and enable it to play its role
in Brazilt!s industrialization process as efficiently as possible,

/Chapter II
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Cﬁapter II
DYVENTCRY CF MACHINE-TOOLS IN 1960

It was considered useful to explore two avenues at one and the same
time in order to determine the size of the machine-tools market in the
next few years; one line of approach was to study the future recuirements
of each of the machine-~tools consumer.sectors, and the other was to follow
up the trends of apparent consumption,

The first of these procedurés called not only for a detailed knowledge
of the existing stock of machines in the various industrial sectors (which
in practice implied making an inventory of machine~-tools in each of the
consumer groups), but also for a careful study of the possible growth of
these sectors during the next ten years; whereas the second entailed
ascertaining the evolution of imports and of domestic production, i.e.,
of apparent consumption, in past years, and projecting that trend up tc 1971,
This latter method seemed to be the more direct.and to offer quicker results
in relation to the time and resources available, But in putting it into
practice serious difficulties were encountered which proved insurmountable
and subsequently made the'rejection of this altermative inevitable, The
chief obstacle was thelimpossibility of obtaining an import series detailed
enough for the analysis to be carried out by types of machines and over a
reasonable period of years that would permnit the determination of consumption
trends, Even _ii‘ an over-al]l approach were adopted and the machines were
considered in the aggregate, without differentiation of any sort, no
representative curve of apparent consumption could be established, because .
of the marked fluctuations in imports, especially during the last six years,
deriving from the establishment of the motor wvehicle industry, As will be
seen in chapter IV, in which an analysis of imports is presented, purchases
abroad, which mounted to a peak in 1959, do not yet seem to have regained
a normal level, or, in other.words, the cycle is so far not sufficiently:
complete for the distorting effect on imports produced by Brazil'!s new motor
vehicle industry to be observed in its entirety,

/Thus, the
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Thus, the process of evéluating the future machine~tools market was
confined to the first of the proposed alternatives, that is, to the
determination of the numbé;- of machines currently in use in the principal
consumer sectors and thé eiiapréisal of réouiianents .dtii"ing the next ten years
in the 1light of the expansion which each of these sectors rnay reasonably
be e;:pected to achieve, ) ' ‘

Although th::.s procedure made heavier demands in respect-of time and

elfort, owing 0 ‘the intensive field work entailed-in collecting the relevant
| data, as well as to the complexities inherent in such a study, it enabled
estimates to be prepared at the level of ‘the consumer sectors themselves,
It was thus possible to attain'a higher degree of- aceuracy, and - perhaps
more ixhportant still - to ascertain the size and ‘edmposition of the
inventory of machine~tools installed in Brazil, which is:i veluable
statistical asset for the measurement of its industrisl potential, and, in
. partieular, its spec:LfJ.c possibilities in relation to the manufacture of

’ "aurable and capital goods,

1, Inventory of machine-tools existing in Brazil in 1960

'In order to determine the number of machine~tools existing in Byazil
within the relatively short space of time available for the purpose, the
work had: to be carried out in various stages and on the basis of a series
of hypotheses which allowed maximum utilization of the information and
resources to hand,. . This meant sacrifiecing the accuracy of the inventory
to an extent estimated at .about 10 to 15 per cent at least, sincé -in general
the line of approdch and the hypotheses adopted are conducive to underw
estimation of the stock of machines, | |

The survey carried out vas congentrated entirely on machine-tools for
metal working used as production media in the metal transforming imdustries,
and excluded machines used for maintenance and repairs in other sectors
(for example, textiles, rubber, glass, chemicals, etc.)s The inventory
was thus confined to four groups of industries using the machines in question
- primarily in productive operations: those manufacturing metal productsi the
machine industry, excluding mamufacture of electrical apparatus; those

/manufacturing electriecal
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manufacturing electrical and comminications materialj and the transport
materials industyy. A detailed 1list of the activities cévered by these
four groups is presented in annex I.l/
As can be seen in table 1, in 1958 these four groups comprised
L 362 establishments in the whole of Brazil, and employed 273 587 persons
in all, 59 per cent of the establishments and 69 per cent of the personnel
. being concentrated in the State of S3o Pawlo, Similarly, within each
individual group the proportion of the employed manpower accounted for by
this state was high, exceeding 70 per cent in the last three groupé and
amounting to 58 per cent in the case of the manufacture of metal products,
This circumstance, in combination with the fact that detailed statistics

for all four groups were available in the State of Sio Paulo, as well as a
complete register of the industries established, prompted the decigion to
take a sample survey of machine~tools in that state and afterwards, by
extrapolation, to arrive at an estimate of the situation in the country

as a whole, ‘

Thanks to the register of industrial production kept by the Department

of Statistics of the State of S¥o Paulo, it was possible to break down these
four groups into sixtyw~six subdivisions at the level of the fourth digit

of the decimal classification, which meant not only that the sample of
industrigs to be covered by the survey was likely to be as homogeneous as
possible, but also that the enterprises could be more accurately classified
and the activities under study subsequently regrouped in layger aggregates
for the purposes of publication of the findings, Similarly, knowledge of
the evolution undergone by these subdivisions from 1955 orwards was of great
assistance in estimating the growth trends of each major group for the
period 1961-71 with which the present study deals, Unfortunately, at the
time of writing, the imdustrial statistics available in Brazil stop. short
at 1958, so that the data to hand had to be extrapolated up to 1960, the
year for which enterprises were requested to report on the machines in

operation, Again, the statistics available,even when detailed in respect

1/ With the inclusion in this case of the machine-tools used by industries
in the fouy groups for tool-making, maintenance and repairs,

/Table 1
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Page i Teble 1
BRAZIL: NUMBER OF ESTABLISHMINTS, PERSGI™TL ZMFLOYED AND VALUE CF PRODUCTION
IN THE FOUR MAJOR GROUPS COV:IED BY TE INWVENTORY, 1958 a/
(Value of production in milllons of eruzeires) .
. Pevoaninge
~ Total for State of relationship
Major group ,Brazil Sao Faulo ‘Sao Paulo/
oo rrazil
I, Manufacture of metal produsts, exeluding
* tronsport machinery and equipment
Number of establishments ' 2 060 1010 bo b/
Number of persons employed o/ ol f3g - 55 003 58 v/
Value of production B 6% 26 668 64 v/
I, lanufaeture of maohinery, sxoluding elesirdeal
) machinery ) ‘
Number of establishments: 1 026 Bl B 68
Number of psrsens employed ¢f 5 389 Lo 285 78
Value of production 17 57649 15 598 B3
I1Y. Marmfaoture of eleotriczl machinery,
aymaratus, ascessorics ond other
. appl larioes :
Number of establishments y6Yy 369 79
Number of persons employed o/ 53 038 Lp 581 76
Value of production a1 162,86 26 2553 84
IV, Merufacture of trensport meterial
Number of ostablishments - 809 490 61
Number of persens employed of 74 330. 53 098 n
Valuo of produstion 46 850.3 35 682.7 76
. Detal for the four major groups .
Number of establishments 4 362 2 570 59
Mumber of persons employed s/ 273 587 188 967 69
Value of produstion 137 259.8 1ch 204 76

Source: National Statistieal Council (Brazilian stitute of Statlsties and Eoonemios IBGE),
Stet{stieal Department of the State of Sae Paulo.

a/ ‘Establ 1 shments employing more than 5 persons:
b/ Estimote based on the 1550 Industrial Census,
s/ Including employees and operatives,

Jof industrial
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of industrial activities, are not sufficient for the prepa.ratlon of a
mathematical sample.-/ Consenuently, it was dec;.ded to embark upon
systematic sampling of gnterprlses in each group, taking 100 per cent of

~ the éstabliéﬁméht}é. in“groupé of up to 5, and of those in the bigger groups
about 20’ per cent, .04, 1in 5, By this method a sample was established.
“which comprn.sed ?32 establishments out of a total of 3 260 or 22,5 per
cent. . . .

The survey was actually carried out by sending the selected enterprises
specially prepared questionnaires asking for certain general data (installed
capacity and consumption of power; mumber of persons employed; average
number of hours worked per month; value of amnual sales; and the prineipal
and secondary activities of the establishment measured in terms of
percentages of sales), and information on the number of machine~tools in use
in relation to forty-four 't;ypes of machines, As a large prbport.ion of the
machine~tools had been brought into the country during the preceding
ten years, the problem of the age of the existing machines was not taken
into account on this occasion, although it will have to be considered in
any similar studies that may be undertaken in the i‘utﬁre,. In addition to -
the information thus gathered, use was made of data collected in a survey .
carried out in 1960 bty SIMESP, which facilitated the task in hand.and enabled
high coverage to be secured in the machinery manufacturing sector,

For the purposes of presentation of the findings obltained, the sixty-six
subdivisions were i-eclassii‘ied in four major aggregates, broken dowm into '
twenty groups correSpond:Lng to the third digit of the decimal classification,
as described in amex I, - ) .

- Table.2 shows the flndlngs of the survey, whlch, as mentioned a.bove,
covered 22,5 per cent of the existing establishments, and, on an average
66.8 per cent.of the persornel employed, the proportion ranging from a
minimum of 40,6 per cent to a maximum of 100 per cent, according to the group

-

2/ - On the basis of the declarations of individual enterprises, it would
-have been possible to obtain a stratified grouping of establishments
for each of the sixty-six subdivisions, but this would have involved
exceptionally heavy work for which neither. time nor resources sufficied, '

3/ BEmploying 5 or more persons,
/Table 2
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Teble 2
‘BRAZILs GENERAL DATA OBTAINED THROUGH THE SURVEY CARRIED OUT
IN THE STATE OF SAOQ PAULO
Total 1960 g/ 1960 survey
Grou Number of Number tu?.g%:}:,. Bumber  Number 2’;‘,‘;‘1’3;‘33"
P establish  of {millions of esta of as a per
mernts PErsons  of opye blish- Persens  coutage
employed  zoirps) ments  employod of total
I, Monufesture of Eaté.l products 1113 59 000 48 270 173 29 098 4943
1. Rolling, wire drawing and manufacture
of motal appliances . 20 381 22 Y26 38 8.338 40,9
2, Stemping and mamifacture of ' )

* Yeontainers - ' 9 102 783 21 3 6% 4046
3« light metal work and boiler work 20 006 11 997 bg 11 570 5748
L. Cutlery, manufacture of amms, hand

tools and hardware , 6 139 3 134 15 3 Lug 6642
S5« Marufaoture of miscellaneous matal
appliances 3 372 2 880 50 2 0Lé 6047
I, Mamfaoture of machinery, exeluding
eloctrical maohinery 8_22 51 237 33 117 313 ko 779 7946
1. Manufacture of nomweleotrieal motors 1 993 1 Uso 10 1415 71,0

2, Maohinery, apparatus and equipment
for hydrauvlie, thermal and verti-

lgtion plamt 4 Loy 3 107 35 3 254 73e9
3+ Machine=tools and genoral industrial -

equipment 15 300 8 995 148 11 Ly M6
4, Machinery and equipment for ' - ‘

egrioulture and rural indusiries 7159 5 309 41 5 028 247
5+ Miscollaneous.machindry, apparatus

and equipment , 22 381 14 266 79 19 665 8749

111, Manufacture of electrical and scmmunieas

tions machinery, apparatus and appliances 425 hé 71 55373 8o 26 830 574

1. Machinery, apparatus and appliances
for the production, acoumulation,
transmission end transformation of

olastris power b/ 20 875 22 490 bo 13 238 6342
24 Elestrical apparatus and appliances 14 731 18 168 21 7 590 51.5
3« Communicetions material 11 105 14 N5 19 6 042 Bl
1V, Hanufacture of transport material 823 93 226 121 466 166 70 516 7546
1, Shipbullding and dockyard repalrs 1kp Lg - -
2. Railway equipment 3 900 2 622 3 3 240 83.1
3. Motor vehicles ' 32 576 81 423 10 32 576 100,0
4, Spare parts for motor vehicles g/ L8 ooo 30 664 136 28 527 5944
6o Trailers and coachwork 3 84 3 212 9 2 689 €9,9
6. Bleyclos and motorwcyeles y 100 3 089 6 3 212 78.3
- ¥» Animal tractlon vehicles 65 387 2 272 40,9
Grand total 3 260 250 174 258 228 732 167 223 €6.8

a/ Ectimated -on the basis of expansion botwesn 1955 and 1958, according to statistical date supplied by the
Statisticel Department of the State ©f Sae Paule, '

b/ Includirg elestricol compomerts Por motor=vehiélese

¢/ Excluding eleotrioal, yubber or glass perts.

Jof industries
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of"industriés concérned. Lists of the machine~tools pertinent to the

survey for each aggregate and the correspbndiﬁg groups are‘preéented in
tables 3, 4, 5 and 6, from which it can be seen that the machines inventoried
amounted to a total of 40 508 units.~. 32 140 for chip-producing operations .
and 8 368 for forming operations, 1.e., 79, 3 and 20,7 per cent of the total,
‘respectively.

As regards estimating the State of Sdo Paulo?s total stock of machine~
tools on the basis of the sample taken, a few prior considerations must be
noted with respect to what this sample really represents,.in order to
establish the best method of extending it to the universe, For thié
purpose, recourse was had to the relationship between the number of machines.
per 100 persons employed and the size of the establishment, also measured
in tems of the personnel employed. This. coefficient varies widely
according to the size of the establishment, decreasing considerably as the -
number of persons employed increases, because a higher proportion of the ‘
increase relates to indirect persormel - in other words, small establishments
have a much bigger proportion of direct labour (operatives in chargégof N
machines) than those operating on a larger scale, and, consequently, more
machines per person employed. In figure I, vhich was constructed on the '
basis of the findings of the surwvey, it can be seen that the ratics in
cuestion roughly follow a hyperbolic curve which registers the sharpest
fluctuations within the size range corresponding to establishments employlna .
up to 500-5600 persons, ‘ '

A study of the findings of the swrvey shows the average size'of the. .
establishments, that replied to the.questionnaire to be in the neighbourhood. -
of 228 persons,é/ with an;average of 24,2 machines per 100 persons employed,

4/ The graph is presented solely for the purpose of indicating in broad
outline the influence of size of establishment on the number-of-machines/
personnel-employed ratio, and no attempt is made to draw any conclusive
deduction from it,  since such fluctuations can also be observed although
in a lesser degree, between two estaillislments of equal size, owing to
differences in manufacturing procedures, kinds of products made, working
methods, organization of functions, etc, This is also apparent in the

graph from the -scattering of the points in relation to the representatlve .

trend curve plotted, .

5/ While the sample comprised large and small establishments, a higher
proportion of the replies received came from the former group.

/Table 3
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Table 3

BRAZIL: MACHINE-TOOLS COVERED EY THE SURVEY CARRIZD OQUT IN THE STATE OF Si0 PAULD, 1960
Ts Manufacturs of metsl produsts ]

Type of mashine : . 1. 2 3 4 5 for
. group 1
A, Chip-producing machines o

Lathes 739 - - 153 717 118 51 1798
Bench lathes 62 21 237 16 5 1
Engine lathes ) . L 18;- . Bk 7 83 - 38 678
Copying lathes : . - e g e - 2 - - 1
Frontel or plateau lathes - ' 10 - B - 1 1
Vertioel lathes . - - - 1 ?}
Turret end semi-automatic lathes IEI& 4o 223 20 T 26
Autometic lathes N 2l 5 i 2 1 14
Others ' : - ug 3 18 bl - 105

Milling mechines, . 71 . 26 132 56 17 302
Universel L8 ih 67 25 12 166
Vertical -y ’ 3 22 5 2 39
Others 16 Z 43 26 3 a7

Drilling machines - : 268 11 705 143 39 1269
Bench drills ' 12 63 383 102 10 653
Pedestal drills 12 uﬁ 288 32 © 29 523
Redial 12 28 - &0
iuiti-spindle vi - 6 - - 13

Boring machines 15 - 24 1 - Lo
Vertical ‘ 2 - - 1 - 3
Horizontal 13 - 24 - - 37
Jdig boring machines \ - - - - - -

Sheperg end pleners ‘ 93 Ig 155 62 18 377
Shapaers . .72 14& 136 53 ‘ g 315
Table planers 15~ ° 3 19 3 49
Others 6 . .. 6 - 1 13

Threading mashines 215 17 35 1 4 272

Broashing mashines , R 18 -1 1 22

Special gearmoutting machines ' - - 3 1 - L

Metal-outting machines 125 34 “148 - 40 17 364
Reoiprocating sews’ 65 17 69 21 10 182
Band saws i 29 12 41 12 a g’?
Circular saws 31 5 368 7 ]

Grinding machines . 74 52 50 18 25 219
Plein 17 25 20 ) i1 85
Universel oylindrical 20 14 & 7 4 53
Centreless 20 - - 1 2 23
Others 17 2 22 o2 8 58

Toolegrinding machines 71 32 10 4 133

"'Un“fv;'er'aEIl - 50 3 26 10 14 103
Special 21 3 6 - - 30

Total 1673 . __hs) .2 019 471 186 - 4 8oo
Bs Machines for forming operations . )

Presses . k26 hi1g9 638 246 26 1 755
Hydraulle 19 7 177 12 6 ., 221
Eccentrio : 220 71 377 178 16 1 162
Friction 9 g 5h by 3 20k
Upsetters 23 - 3 a 1 62
Others : ‘ 3 32 27 - 106

Forping mashines 21 1 13 13 1 L4y
Drop hammers - 18 1 i 9 1 28
Pneumetic bommers - 9 2 - 19

Machines for sheet 122 Eé 178 25 1& 41l
Shears 41 2 13 1;2
Prass breles 12 7 g 3 5
Bending rolls 22 & 33 3 2 2
Others Ly 10 18 4 4 5

Total 569 91 829 282 4z 2213
Grand total 2 242 9ki2 2 848 753 228 7 013
1. Rolling, wire drowing and manufasture of metal spplisnces. |
2. Stemping and manufacture of containers, -
ﬁ. Light metsl work and boiler work. .
. Cutlery, manufscturs of small arms, hand tools and hardvare. ]
Ga Menufacturs of misecellencous metal eppllances, /Table Iy
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BRAZIL: MACHIME-TOOLS COVERED BY THE SURVEY CHRRIED OUT I THE STATE OF 340 PAULO, 1960
11. Menufacture of machiﬁeg, excluding alectrical machinery
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Type of machine 1 2 3 b 5 tha_g:l
group 1
A Ehipeproducing machines : -
Lathes 228 317} 1 8us 529 1 629 L sig
Bench lathes 7 25 - 91 - T 18 " 186 - 327
Engine lethes 122 313 1391 390 63y - 2 Buﬁ
Copying lathes 9 2 20 9 24 6
Frontel or platesu lathes 3 5 28 10 o g‘%
Vortical lathes 5 2 13 17 .,,Z 4
Turret end semi-automatic lathes L3 40 230 63 n 6so
Automatie lathes 19 - a7 ) 3 3G
Others 20 27 39 11 -7 176
Milling machines Lo 38 Ls1 - 58 ; 555 1142
Universal) 13 28. 291 Lo 200 572
Verticel g 7 &1 5 61 163
Others 1 3 79 . 13 294 207
Drillins msshines %3 216 218 3k 1 092 2 623
Bench drills 17 L7 240 110 331 792
Pedestel drills g; 1%2- 552 162 541 1 Lty
Redial 117 20 26 254%
Multl-spindle 5 3 9 4 114 135
Boring machines 17 11 ok 4 4y 17
Vertioul 4 g.' 2 - L 13
Horizontal 13 31 3 34 13
Jig bering machines - - 1& & 6 i1
Shepers ond planers 21 &9 68 12 210 1 108
Shapars 17 ‘8§31 L2y 77 162 734
Teble planers 2 lg 235 30 4o 319
Others 2 22 17 8 655
Threading machines 5 6 30 32 117 190
Brosching maeshines 6 - 12 9 12 39
Special gear~cutting mechineg a 2 73 & Lo 128
EE?EIZEEE&zgg mechines 2 &8 305 109 213 713
Reciproosting sews 18 48 236 7 127 508
Band gews 4 15 5l .2 61 155
Circular saws 2 5 18 6 ﬁﬁ 66
Grinding machines 83 23 233 20 3 708
Plain - 9 3 L - 69 134
Univarsal oylindrical 13 b1 11 1l 164 315
Centreleas 4 15 - 27 - .54
Others 51 2 5 9 a5 202
Tool-grinding mashines 25 10 1 1 149 338
Universal 12 9 88 8 90 . 207
Speciel 13 1 50 8 59 Ly 131
Total 547 B62 4 787 1 211 4 307 . 1l 714
B, Hashines for forming operations N
Prase es . 30 70 1g75 lﬂg 48, 8lg
Hydreulie 5 1 15 52 122
Eocenirie 16 ’42 111 67 256 534
Priction 5 5 13 16 18 57
Upsetters - - 1 2 4 ?
Othars 4 8 13 3 1017 129
Forgins machines 2 1 13 15 é iz
Drop hammers - 1 5 Y4 1 11
Pneumeatic hemmers 2 - 13 11 5 31
tlashines for sheet Yy 111 118 136 183 552
Shears 2 41 46 L4 70 203
Press brakes 1 26 13 13 43 102
Bending rolls - 36 38 36 4o 150
Others 1 8 21 37 30 97
Total 36 182 301 _287 667 1 443
Grend total 583 10 5 088 1 468 b 9% 13 157
- -
1. Morwfagturs of non~aleotrical motors. . A ‘
2. Moohinery, cpparatus and equipment for hydraulioc, thermal and ventilation plant,
3. Machinestosls and genepsl industricl equipment.
Ye Mashinery und equipment for agrisulture and rural industriese /T sble 5

5. Miasullaneous mashinery, spparatus and equipment,
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BRAZIL: MACHINE-TOOLS COVERED.BY [IHE!SGRVEY CARRIED OUT IN THE STATE
VORI OF SAC PAWLO, I960 ' )

III. Manufacture of electrical and communications maechinery, apparetus and appliances

Type of machine 1 . 2 3 Total for -

44 Chip-produsing machines . ‘
Lathes ‘ 701 : koo 131 " 1232

Bench. lathes . 95 3 n 179
Engine lathes 2; 118 36 . oyl
Copving luthes : g - .22
Frontal or platesu lathes 1 - 5
Vertical lathes 11 1l - 12
Turret and semi-gutemstic lathes 153 103 Ly 303
Automatic lathes 52 39 5 96
Others ] . 87 2 164
Milling machines 116 79 13 208
Universal 66 55 6 IQZ
Tertical 20 10 b a
Others 0 14 Z
Drilling machines 5 iy 112 101
Bench drills 2l 242 65 548
Pedestal drills 200 14 Lg 382
Radial 19 1 7 2
Multi-spindle 25 16 - 1
Boring machines 7 22 L 33
Vertical b 1 3 8
Horizomtal 3 16 1 20
Jig boring machines - 5 - 5
Shapers and planers 135 72 32 - 239
Shapers , 119 58 24 201
Table planers % 6 23
Others 7 6 2 15
Threading machines 100 18 14 132
Broaching machines 2 11 - 13
Speclal pear-cutting mechines 3 9 - 15
Metal-cutting mechines _ 16k 91 30 285
Reciprocating saws g & 10 85
Band saws 2 l]; lﬁ g;
Circular saws ) §3 1 p!
Grinding machines ‘ 85 61 20 166
Flain 28 2 a 60
~ Universal cylindrieal 2 lé 1
Contreless g - 2
" Others 2 13 7 3
Tool=grinding mchines 70 . 32 2 111
Univergal I 1 Z 8
Special 2 1 3
Total 1871 1212 365 3 Uh8
B. Machines for forming operations
Pressos 870 151 266 1 287
Hydraulie 21 ) Y 290
Eccentrio 50 E‘Z 17§ 723
Friction 1l
Upaetters 1 3 :
Others 130 70 30 230
Forging machines - - 1 1l
Drop hammers - - - -
Preumatic hammsrs - - 1 1l
Maohines for sheat 129 L 50 317
Shears gﬁ 28 2! Z
Press brakes E 17
Bending rolls 21 2 7
Others . g 20 22 3
Total : 993 295 317 1605
Grand total 2 86b 1 507 €82 7T 6,053

+

1, Machinery, apparatus and applisnces for the production, accusulaticn, transmission and 'transfarmqt;&ij'_:of:f

electrloc powers i
24 Electrical apparatus and appliances. ) 2ot

Je Communications material, o /Table 6

LA - +
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BRAZIL: MACHINE-POCLS COVERED BY THE SURVEY CARRIES OUT IN THE STATE OF SAOQ PAULO, 1960

IV, Manufacture of transport material

Total Grand

Type of machine 2 3 4 5 6 for for
311‘53_ P me jor
groups

Ae Chip~producing wachines

lathes - 118 917 224 72 225 25 36 11 200
Bench lathes 0 o g 12 1 éll
En th G 0
cowﬂ.ngmagl?.aﬁ?gs %g 32% gg 5l ég 12 1 Zé > g'jlz
Frontal or plateau lathes - 92 21 1 - - 131
Vertioal lathes L 1w . 20 23 - 2 1 60 1560
Turret and semi-sutomatlo lathe 32 204 5 8 8 Vi 11 2 430
Automatis lathes 1 157 281 - 4 - 80 1198
Others 7 59 126 - 7 L 203
Milling machines - 26 . 51 51 13 70 1 1122 2 774
Universal 10 135 222 8 1 Lo 1 265
Vertical 5 105 &7 2 1 - 180 lae
Others n 261 222 4 U5 - gz 1093
Drilling mashines « 56 147 1Lb2 7& 198 17 3 1k 8 os51
Bench arills iy 15 ;.:1 s 11k 6 89 2 321
Pedestal drills 2% & f2 28 71 10 1503 3 857
Radisl 16 12 84 20 2 - 243 563
Multi-spindle 2 349 135 3 n 1 501 690
Boring machines - | 15 11k 1 L - 274 517
Vertical P! go - 1 - 8
Horizontal i 9§ . 1 3 - 1 E Jﬁé
Jig boring mechines - ] 1 - 2 - 2
Shapers and planers - 27 100 sS4 27 2Z L 35 2 259
Shapers 18 Z% 290 23 2 ; 1 ﬁBt
Table planers 9 é 1 % g
Others - 7 1 2 - 3 122
Threading machines - . 4 1 13& 1 26 2 273 867
roaOling MAGHiNes - 2 87 7 3 ; - 169 24
Speolal_gear-cutting mashines - - 175 224 - 7 - o 55
etal ~outting mechines - 29 162 . . W48 (Y4 30. é 730 2 098
)it AR 212 12 1 0
B:;{‘.prooating ) 1§ ‘-éi 2 2 ‘ Eg %é ?_ 2 g 1 gzlg
Circular saws g _ 1 1 39
Grinding machines - 1 98 6 38 - 133 2 L3
Plain g Vi 108 2 12 - 201
Universal cylindrical 205 144 2 - &2 Z
Centreless a 19 by é - ‘ g&
Others 3 E 22 2 .1 - 22
Tool —prinding machines 15 a 290 15 - 22 - 540 1ih
“Universal - 8 114 16 15 12 - N1 689
Spectal 104 12 - 10 - 2 &3
Total : 2 Lug2 6uBy 270 - G40 55 1217 32 140
Be Machines for forming operations . -

Presses - b2 559 16 -43 235 23 2 543 6 U3k
Hydraulie 12 152 287 12 7 12 482 115
Eccentrlo 18 e rt005 30 16 8 1 540 3
Friction % 5 '133 1 18 3 162 @f%
Upsetters 2 2 - 5 - 3
Cthers 5 82 122 - e 36 - 322 76

Forging machines - 15 . b7 3 9 1 100 190
Drop hammers 13 1 ﬁu 2 1 1 hg 8
Pneumatic harmers 1 a - gl; . 10

Maohines for sheet - 22 lkg 20; 6 1y 8 ! 1 71113

“Shears 5 L5 g§ 2 [ £ 184 ol
Press brekes 2 23 7 .. 2 6 1 i 55
Bending ralls 4 6 Ea -.-10 O | i 23
Others n . 6 - 9 5 65 - 135 P
Total & zoj 19157 111 261 32 3 107 8 366
Grand total 37% 5140 8 hoz 381 ga Ko 508

87 15 285

1, Shipbullding and doockyard repalrs.
24 Railwmy ﬁguipment.
© 3¢ Motor vehdeles,
« Spars parts for motor vehicles,
he Trailers and ocashwork,
6o Bloycles and motor oyoles.
7e Animal traction vehicles,

JAccording to
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According to figure I, on the other hand, the averaﬂe'Size 6f the estab-

Jo—

lishments composing the universe is 77 persons, WIth.35 to-40 machines per
100 persons, which sugbests that the sample should be adjusted to allow for )

the small establishments that were not covered, To this end, a-second '~ . =

sanple, at the: level of the size of estaolishment not covered by the survey,'””
was taken in each of the four major aggregates, as shown in detail in -
table 7, Although a direct adjustment in accordance with the ratics .
deriving from figure I misht have been acceptable as an approiimation,
this would have served merely to cdfrect the total number of machines, not
its composition by types; the only way of rectifying which was by means of
the second survey, The results of this sample taken to adjust the ratio
between the number of machines and the personnel employed were added to
those of *he survey previdusly'carried out, and in this way a total of

94 706 units was arrived at for the State of Szo Paule (for details see
table 8), To determine the nuuber of machine~tools installed in the
whole of Brazil, use was 81mmly made of the ratio between each of the four'
major aggregates and the total for the country, &/ A total figure of _
137 364 units was thus obtained for the inventoried machine~tools 1nsta11ed o
in Brazil in 1960 for-use in productive operations (see table 9), As o
mentioned aoove, this total does not include machines used for maintenance
and repair ‘work in.other industrial sectors (e.b., textiles, food proce331ng,
glass, rubber, etc,),

2+ Evaluation of the findings of the survex

The figures obtained for the size and composition of the country!s _
inventory of machlne-tools can be, if not confirmed, at least evaluated in
respect of their order éf mégnitude, not by the procedure followed in
computing'them but by c;mparison‘with cther statistics, As this was the

6/ In this case no adaustment for differences between the aversge size of
the establishments in Sao Paulo and of those in the rest of the country
had to be taken into consideration, since the differences observable
for each group are small, and fluctuate in both directions, so that for
the four groups as a’whole, the figure is the same for the State of Sao
Pavlo as for the rest: of the country, ie e., 4 persons per establishment
in 1958,

/Figure 1 -
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Figure I

RATIO BETWEEN NUMBER OF MACHINE-TOOLS AND NUMBER OF PERSONS EMPLOYED

(Number of machine-tools

IN THE METAL TRANSFORMING INDUSTRIES

Logarithmic scale
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Table 7
BRAZILS AVERAGE SIZE OF ESTABLISHMENTS It THE SURVEY UVIVERSE
AND IN HE SAMPLE, 1960
Fagnber of Numbey of
Mnjor group ' persons Numbez of persens per
stablishment
enployed establishments establishment
I, Manufaoture of metal products . .
Universe 59 Q00 1113 53
Sample 29 098 173 168
Not sovered by the survey a/ 29 902 gLo 32
II; Manufacture of machinery, exoluding
eleotrical mashinery
Universe B 237 859 57
Sanple Yo 779 313 130
Not covered by the survey a/ 10 b5 586 18
113, Manufacture of eloctrieal and commmications
moghinery, apperetus and appliances
Universe L 711 Las 110
Sample 26 830 .8 . 335
Not covered by the swrvey a/ 13 Bav 345 58
IV, Mamufacture of transport materisl
Universe 99 226 B23 113
Sample 70 516 166 18
Not covered by ths swvay af 22 710 -6_55 ' ' -3—5

g/ Inoluding estoblishments which did not reily to the questionnalre and thoso not incorporated in
the Sﬂ-mplon

/Table 8
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INVENTORY OF MACHTE-0CLS Ti THE STATE OF SAO PAULO, 1960

Table 8

Ma jor groups
I II SRR 4 s S w
Type of maquine Manufesture of © .
Manufacture machinery, Yanufaoture of Mamufacture OBl
electrical and
of metal exoluding of transport
somminications
products electrical material
naterisl
maohinery
Lathes 6 553 7 691 3 240 10 724 28 208
M11ing machines £13 168 435 2 085 Ly
Dralling machines 4 ghh 4 732 2 628 6 675 18 579
Boring machinen 43 170 Lg Yol é87
Shapers end planers 153 1 647 550 159 5 255
Thresding machines 323 280 (252 765 1620
Broaching machinos 22 39 25 362 448
Geap-cutting machines &/ 218 27 510 755
Metal~cutiing machines {saws) 1 526 1 437 691 2 163 5 817
Grinding machines 263 Y] 357 2 109 357
Tool ~grinding machines 160 423~ 171 80 1 59l
Total for ohip=produeins machinee 15 b9y 19 140 8k 28 176 248
Presses 8 202 1747 g 224 5 018 18 988
Porging mechines Ly 42 a/ 271 360
Fachines for forming, bending and cutiing

sheot 1 262 1135 8oy 806 b 110
Total for forming mackinos g 610 2 924 L 031 6 893 23 458
Grand total 25 101 22 o8l 12 Ls2 35 069 94 704

s/ Fever than 10 units,

/Table 9
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Table 9
BRAZIL: TOTAL INVENTORY OF MACHINE-TOCLS, 1360
Major g:ioups o Total
1 o Fi g v
Type of pachine Manufacturs %ﬁg,“ iiir:;f;;:geazﬁ Mamfaoture e Perconte
otorte e commlestions  of tmsrt T g
machinery raterial

Lathes .11 298 9 860 L 263 15 10k Lo 525 29,5
Mi1ling machines a8l 2 155 572 2 937 .6 5u3 4,8
Drilling machines 7 834 ¢ 067 3 459 9 hor 26 761 1945
Boring mashines B3 218 59 597 957 0.7
Shapers and planers .2 653 2 112 oo 2 139 % 628 5,6
Threading machines 557 359 332 1077 2 325 1.7
Broaching machn}as__ 38 " 50 33 510 C ém 0.4
Gear-cutting sachines a/ 279 36 8 1033 - 0.8
i e 1 B2 509 3 046 8428 6
GrLnding machines Lg3 1 079 Lo 2 970 4 972 ' 3eb
Tool-grinding machines 27% 542 225 1 183 2 226 1,6

Total for shipe R .-‘_— T

producing machines. 26 707 24 563 - 11 082 39 682 102 034 73
Presses 14 140 2 240 I 242 819 28 813 20,5
Forging machines B1 | 5l e/ ’ 382 517 0.4
‘%“’a’iﬁ; o ﬁﬁﬁﬁg’mee 2348 3 5 ) 082 1135 6 000 R

Total for forming

machines 16 549 3 7l49 5 304 9 708 35 330 2547

Grand total 43 276 28 312 16 386 49 390 100.0

137 364

a/ Fewer than 10 unitse

/Tirst survey
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first survey carried out in Brazil, there is no benchmark whereby to measure
the validity of the figures or ascertain the rate of growth of the machine
inventory over the years and the modifications that have taken place in its
structure; the comparison in question can therefore only be made with data
for other countries,

Brief preliminary reference must first be made to internationalmﬁ_nu
comparisons, The statistics published in the field of machine~tools are
vefy inccmplete,,and most of them are.not prepared on bases sufficiently . |
similar to allow of direct comparison., Consequently, the remarks which
follow are subject to the necessary reservations, although the figures glven
have been adjusted wherever possilble in order to secure 4 higher degree of '
'comparaolllty. Thus,:for example, when reference is made to the inventory
of machine~tools, what is usually meant - particularly in this study ~ is
the number of machines in use for production purposes, those used for maine
tenance ard replacement being thevefore excluded, Again, it is important .-,ﬂ_
to know which typés of machines are included in the inventories faken in ““-
countries with which the comparison is made, As will have been noted in i‘
the preceding section, the survey carried out in Bra21l excludes a serles
of machines which are usually taken into account in inventories (gear—
finishing machines; boring and lapping machines; machines for strips and
special wire shapes; riveters; extruding presses; die casting machines;
machines for moulding plastics, ete,) and which reprcsent from 10 to 15 per
cent of the total,

On the basis of the statistical data available, two types of comnarison’ .
can be macde whereby the magnitude of the Brazilian inventory of machine—~
tools can be quantitatively assessed: one relating to the size of metal =
trangforming industries; measured by the number of persons.employed in
them, and another relating to the gross industrial procuct,

The first of these implies determiring the number of machines jn use;
~ in relation to the persopnel employed. As can be seen in table 10, this
ratio is fairly constant, and does not seem to vary rreatly frdm one
~ country to another in consequence of structural, technological and other
differences. Of course, the observations recorded are too limited for

/fany general
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any general conclusion to be drawn from this compariéon, besides which
there is no way of judging whether the slizht differences registered are
due precisely to such causes or to. statistical defiéienéies. In general
terms, however, they are consistent with the assumption usually adopted
in the metal transforming industries, to the effect that the ratio
between the number of machine~tools in service and the personﬁei employed
is 50 machines to every 100 persons (1 machine to 2 persons), This is
more clearly evident in figure II, where the inventory of machines is |
related to the personnel employed in the transforming industries and s
where the regression curve plotted corresponds to the eguation y = 0,478 x,
which would seem to indicate an average ratio of 47.8 machines per.

100 persons (1 machine to 2,1 persons), Given this over-all ratic, it
may be concluded that Brazills estimated inventory of machine-tools

- taking into account the above-mentioned adjustments for machines not
included in the survey ~ is within an order of magnitude compatible with
the size of its metal transforming industries, and is likely to be on the
low side,

A comparison between the number of machines and the gross industrial prod-
net leads to a conelusion similer to the foregoing, namely that Brazil's DO
sition is below tothe regressicncurve plotied (see figure III and table 11),
In this case it was thoughi needful to ercivce tns Uuited States, since its
advanced industrial dsveicmment and the hizh degec of aubtomation and
productivity characterizirng its meval transiorsdng procasses, which have
resulted in a deirease in its inventory of macuine-tools in recent years, .
preclude all pocsibility of comparison with the countries selected, Again,
it might perhaps be'félt that the curve best representing this ratio would
be a parabola sloping sharply within the range of industrial product
magnitudes recorded in the countries taken into consideration, and gradually
flattening out as higher industrial product levels were reached,

~ /Table 10
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g Table 10
MACHINE-TOOL INVENTORIES AND IUIBIR OF PLRSONS EMPLOYED IN TE
METAL TRANSPORMIVG INDUSTRIES B SELECTED COUNTRIES
Humber of
Nutber of
Country Humber of persons mr:n:
uachines - enpl.oyed N:emohine
(thousands)
United States of imerica 2 200 000 4 616 2,1
Seviet Union 2 350 000 4 539 1.9
Untted Xingdom _ 1 100 000 3 ohg . 248
Federal Republic of Germery 1 300 000 2 b9 19
Franoe 500 000 1078 2.2
Italy _ 369 000 595 1.6
Japan . 750 000 1 350 1.8
Brazil 52 4h of 353 243
Chile 12 ok iy 3.6

Sources: For machine-tool inventordes: Chile, Ihstituto Chileno del Acere,
Equipe de udquinas-herramientas en la Industria motalirgica neoional,
1962; other countries, A, Garanger, Petite histoirs dtime prande
Industrie, acoording to statistios for the countries concerned, .

For number of persons employed: Chile, op.cit.; othor oountries,
Interuntional Labour Organisation, Year book of labour stetistiss,
Geneva, 1960, and Organization for Economie Co~operation and Develop=
ment, Industidas mecdnicas y eléctrices,

/Figure II



Figure II

RATIO BETWEEN NUMEER OF MACHINE~TQOLS PER THOUSAND INHABITANTS AND PER CAPITA GROSS PRODUCT OF THE INDUSTRY
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RATIO EETWEEN NUMBER OF MACHINE-TOOLS PER HUNDRED PERSONS EMPLOYED
AND SIZE OF ESTABLISHMENT
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Table 11

INVENTORY OF MACHINE~TCOLS AND GROSS INDUSTRIAL PRODUCT
IN SELZCTWD COUNTRIES

Number of machines Per capita industrial product
Country per thousand " in 1959

| inhabitants (Dollars at 1950 prices)
.United ﬁﬁétes of America 12.6 6276
United Kingdom . 21.2 . L6T .6
Federal Republic of Germany 23.6 ‘ : 549.0
France 11.1 326.3
Italy 7. 263.2
Japan 8.1 7.2
Brazil - 2.2 8/ 81.9
Chile 1.6 54.7

Sources: Machine-tool inventory: as for table 10,
Industrial product: Chile and Brazil, figures based on ECLA
estimates; other countries, OBECD, Comparstive natlonal_products
and price levels, 1958, and Statlstlcal Bulletin, No.k, 1960.

3/ Adjusted to include machines not covered by the survey.

Although these two comparisons cannot be regarded as conclusive, they
do clearly show that the estimated inventory of machine-tools in Brazil
would seem to be of & reascnable size in relation to the dimensions of its
metal transforming industries, and that the estimate in question probably
errs on the conservative side, partly because establishments employing

‘fewer than 5 persons are not taken into account in the inventory,

/A comparisen
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A comparison of the compesition determined for the inventory of machine~
tools in Brazil with the correspondlng data for other countries (see
table 12) gives rise to certain ODServatlons which are of 1nterest in
relation to the present situation and the trends or changes which may
logically be expected during the next few years,

(a) The composition of the Brazilian inventory — 7h.3 per cent of
cutting and 25,7 per cent of forming machine-tools — seems reasonsble for
its present state of development, by comparison with the cther countries
appearing in table 12, |

(b) In respect of the first group of machines, it is interesting to
call attention to the higher proportion of lathes, drills, planers-and
saws shown in the inventéry, since this is charééteristic of an industrisl
structure in which activities.with'low volunes of output and using all
purpose machinery predbminéie.'

{¢) Noteworthy in the forming machine~tools group is the large mumber
of presses, which is reflected in a high percentage of machines of this
type, exceeding that registered in Chile, Italy and the United States,
This is no doubt partly because the most widely used tyres and models of
presses have becn manufactured in Brazil for many years now, 50 that the
industry has been able to obtain these machines with relative ease, whlch
has encouraged the development of the stamping sector, eqpeclally as
regards light equipment for use in the production of articles made from
tinplate and from thin sheet in general, Furthermore, in some operatioﬁs
presses are used instead of other machine-tools,

(d) Accordingly, it may logically be assumed that as the metal
transforming irdustries progress, the trend of this inventory will be
tgwards a reduction of the proportion of universal machines in favour
of other types reguired for longer production series and for the application
of more advanced technologies, Thus, there is a reasonable likelihood of
the replacement of planers by milling-machines, as well as the incorporation
of larger guantities of rectifiers, boring-machines, toole~grinders,
gear-cutting machines and, in. general, machines for specialized production

instead of the universal type, ,
/Table 12



‘wotpy fAraRaTy/

Table 12

COMPOSITION. OF MACHINE~PCOL INVENTORIES IN SELECTED COUNTRIES

: : (EXCLUDING MAINTENANCE)
o {Perocntages)
SR ot Federal U Untt
Type of : Brazil Chile ’ Re:ugiio Italy K::;::m S:.t::
o £ G b
nachine ... 2%0 1560 9’-_/ ° lgargaw b/ 1958 of 1961 ¢/ 1958 o/
Lathes 29.5 28,2 2549 24,4 23.1 18.8
M11ling rachines . L6 5.5 9.6 B.5 10,5 9,0
Drilling mechines 195 19,7 18.9 18.9 19.7 218.3
Boring wachines 1Y/ 0.6 - 1.3 Ll 2.3 243
Stapers and planers ' S Beb Selt ko8 b.5 2.8 2.5
Threading machines 17 3.1 31 2.8 a4 2.9
Broaching machines ' T 0.4 0.3 - 0.1 out 1 0.6
Gear-cutting machines. , ~ 0,8 0.8 1.4 1.9 2,5 2,2
Hetal~outting rachines (saws) -6 2.8 Yo . h.0 4.3 4,9
Grinding machines ’ 36 7el .1 Sed 1,2 15.0
Topl-grinding machines 1.6 . 1.4 " - 2.8 3.1 LR
Total for &z-_‘\p'-produc:t:ng rachines - 7}&.3 4.9 7342 7640 . 854 79¢9
Presses » 20,9 16,6 17.1 +10.8 8.9 144
Forging machines R 1.4 1,6 1.b 14 1.0
Machines for forming, bending and cutting i Lo
sheet , LY 7el 742 11,8 33 4e7
Total for forming machines ) 3 25,7 . 251 26,8 24,0 ‘13,6 2041
‘Number of nashines 137 3N 10 224 1146 ooz 308 4Bk 1 113 330 1 955 035
Other machines £/ - 830 267 539 54 327 132 856 262 707
Grand total - 12 ouh 1413 sl 362 811 1 246 186 2 217 742

a8/ Institute Chileno del fcero, op. cit.

b/ Survey taken on 15 May 1538,

e entra ] ute of Statistles ome eptember .
Central Institute of tisties, Rome, Sepitemb 1960

d/ Metalworking Production, 29 December 1361,

o/ American Machinist, 17 November 1958.
_f_/ Machines not teken into consideration in the present study.

TE 988d

€E9/2T" NO/3



E/CN¢12/633
Page 32

Clearly, then, the size and structure of Brazill!s inventory of
machine~tools as estimated for 1960 places it within a range of magnitudes
compatible with the dimensions of the countryt!s metal transforming
industries and with the level of its industrial development,

It would be desirable, however, both for the purposes of estimating
future machine~tool requirements and in order to improve the degree of
comparability with other countries, to adjust these figures by the
introduction of two significant modifications: first, the inclusion of
machines not covered by the survey, énd, secondly, -the extension of the
machine inventory to establishments employing fewer than 5 persons,

With respect to the first type of adjustment, the machines not taken
into account probably represent, as mentioned above, approximately 10 per
cent of the total inwventory; this would imply increasing the estimated
figure by 11 per cent, | .

The second adjustment might conceivably be based on fhe mmber of
persons employed in the smaller establishments according to the figures
published in the Industrial Register of the National Statistical Council
for 1958, In that year, metal transforming enterprises. employing fewer
than 5 persons_accounted for 76,7 per cent of total mumber of the
establishments, and their personnel represented 2,3 per cent of the labour
force employed by the bigger enterprises, If this same proportion is
applied in respect of the year 1960, it can be estimated that 8 034 persons
“vere employed in establishments.with a staff of under 5, Enterprises of
this size, with an average of 2,2 persons per establishment,'show ratios
in the neighbourhood of 1.5 machines to every employed person; the number
of machines installed in establishments employing fewer than 5 persons
would thus work out at about 12 050,

Given these adjustments, the machine-tool inventory in 1960 would total
164 524 units, and its ccmposition would be as shown in table 13, To
present a fuller picture of the situation, an estimate of machine-~tools
used for maintenance and repairs in other sectors (for example, textiles,
food processing, rubber, glass, chemicals, ete,) is included in the same
takle, For the purposes of this estimate, the ratios recorded in other

countries between these machines and those used for production were taken

/Table 13 -
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Table 13
éRAZIL: TOTAL INVENTORY OF MACHINE.-TOOLS, 1960
Number of machines
in establiskments Total Maintenance E/ Grand total
type of machine employing - p -
More than Fewer than Number Pir:ent Humber Peroant Number e:;:nt
persons persons -
Lathes Uo 525 b 820 L5 35 27,6 16 00 39,0 61 385  29.9
Milling machines € 548 600 7 148 4.3 2 630 6old 9 778 L8
Drilling machines 26 761 2 bao 29 181 17,7 7815 19,0 36 956 18,1
Boring machines 957 - 957 0.6 8o 0.2 1037 0s5
Shapers and planers 7 628 1 810 9 438 5.7 3 990 9.7 13 Lz28 645
Threading machines 2 325 _ - 2 325 1.4 620 1.5 2 945 1.k
Broaohing machines 631 " 631 0o n 0.1 672 0e3
Gear-outting machines 1033 - 1033 0.6 155 0okt 1 198 0.6
Metal-outting machines (saws) 8 L28 1 200 9 628 5e9 h113 .0 13 74 647
Grinding machines L 972 - 4 972 3.0 411 1.0 5 383 2,6
Toolmgrinding machines 2 226 - 2 226 1.4 125 0.3 2 361 1.1
Total for chip=producing )
machines 102 034 10850 112 884 6846 36 030  87.6 QMG 9Lk 72,5
Prosses 28 813 600 29 413 17.9 2 950 a2 32 373 15,7
Porging machines 517 - 517 Ce3 125 043 g2 0.3
Machines for forming, bending )
and cutting sheat 6 1000 600 6 600 k.o 2 015 b9 8 615 4,2
Total for forming mechines 35 330 1 200 36 530 2242 £ 100 12,4 1 630 20.2
Machines inventoried 137 364 12 050 149 b 50,8 41 3130  100,0 190 54b 92,7
Machines not inventorled o/ 15 110 - 15 110 902 - - 15 110 743
Grand total 152 474 12 050 16 524  100.0 41 130 100,0 205 654 10040

e/ Representing 25 per cent of the totel of 164 52% machines,

b/ on the basis

of the composition of the Chilean inventory of machinés used for mintenance purposes,

o/ Machines not covered by the survey, such as honing and lapping machines; machines for strip and special

wire shapes;

riveting machines; extrusion presses; die-casting machines; plastic-moulding mechines, etc,

/into account,
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into account, Unfortunately, little information is published on this
subject, and the only data available on the.occasion in question were
those for the United StatOSZ/ and for Chile.g/ In these countries, the
number of machine-tools used for maintenance and repair fluctuates between
20 and 25 per cent of the production machines, For Brazil, a proportion
of 25 per cent was adopted to determine the rnumber of machines used for
maintenance, and to this group a percentage composition was assigned which
was estimated on the basis of .the structure of the Chilean maintenance
inventory, with minor changes, Thus, the total number of machine-tools

in use in Brazil in 1960 would seem to have been 205 654 units,

As mentioned above, in this survey no account was taken of 2 question
which is significant in connexion with a machine~tool inventory « that
of its age; for a substantial proportion of Brazills inventory of machines
was considered to have been installed during the last few years, although
some of them had been purchased second hand abrqad. However, the data
collected sufflce for a rough estimate of the age of the 1nventony.

In 1955-60, 84 367.2 tons of machine~tuols were brought into Brazil,

or the egpivaleht (assuming a unit weight of 2,5 tons) of a out 33 750 units,
Moreover, during the same period the domestic industry manufactured B
L6 937 machines, which implies that in those six years 80 687 machine-~tools
in all were incorporated into the Brszilian inventory,

If this figure is compared with the total number of machinss 1nstalled
in Brazil at the end of 1960 - 205 65&—/ - it may he deduced that 61 her
cent of the machine-tools composing the Brazilian inventory are probaoly |
more than 6 years old (see again table 13), 'In the four years ﬁmnodlctely
preceding that date, 32 174 tons. of machine-tools were 1mported whlle 1t
may be assumed that during the same period domestic output amounted to

7/ "Inventory of Netalnwcrklng equlpnent" American Machinist,
-~ + 17 November 1958,

§7.:Instituto Chileno del AcergJ ;gp;pp de méoulnas-herramlentas en 1a .
industria metaldrgica nacional, February 1962. -

2[ ,Machlne—tools for maintenance and repalr work are included in this "
“ecomparison, since a hlgh percentage of domestic output is used for
-such purposes, . :

Japproximately 16 90.0___'
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approximately 16 000 tons, so that, given a unit weight of 1.5 tons, about

32 100 machines were installed between 1951 and 1954. Hence the conclusion
may be drawn that 45 per cent of Brazills inventory of machine~tools is more
than 10 years old, which indicates that the stock in cuestion is fairly
new, For purposes of comparison, it may be pointed out that in Chile 52 per
cent of the equipment is over 10 years old, ard that in the United Kingdom
and the United States the corresponding proportions are 59 and 60 per cent,
respectively,

The figures for the above-mentioned countries are not entirely
comparable with those for Brazil, since they do not include machines used
in maintenance work, which are generally older than production machines,

But this fact lends additional foree to what has just been said of the age
of the Brazilian inventory.

If this line of reasoning is carried farther back than 1950, it can be
established that between 1941 and 1950 about 43 000 machines were incore
porated into the inventory by virtue of imports amounting to 23 554 tons
and domestic output estimated at 2 5C0 tons per anmum, Thus, the machine-
tool inventory in 1960 might be broken down roughly as follows:

Under 10 years old 55 per cent
From 10 to 20 years old 21 per cent
Over 20 years old 24 per cent

In any future studies that may be undertaken in this field, special
attention should be devoted to the age of equipment, since information on
this point will ensble more pirreclse criteria to be applied in replacing the
inventory, which can thereby be mainteined at satisfactory levels of

productivity and efficiency.

/Chapter ITI
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Chapter III
MACHTNE~TOOL REQUIREMENTS IN 1962-71

The quantity of machine-tools that will be required in the decade under
consideration will be closely linked to theﬂover~all level of develépment.
attained by Brazil and, in particular,.to the evolution of the metal |
transforming industries, which are the main consumers, The present study
assumes that the amual growth rate of the gross domestic product will be
5,7 per cent, ard that the metal transforming industries?! share in the
product will inerease from H.4 per cent in 1960 to 8 per cent in 1971,

: ?ﬁus, given a specific rate ‘'of economic growth and a definition of the -
industrial sectorts contribution to this process, the problem is to translate
these economic development prospects into temms of machine~tool requirements,

In several studies carried out in other countries, in which consideration

. is given to the problem of estimating future machine-tdol-reqpireﬁents,
"'various procedures or criteria applied for this purpose are put Fforwaurd,
kmong them, the following four are worthy of mention: |
| (2) Establishment of the ratio between the number of machlnes and the.
number of personnel egployed in the metal transforming industries;

(b) Determination of a coefficient relating the value of the machines

purchased to the value of the produéts manufactured by this sector;

(¢} Application of machine—toolS/output_coefficients, established at

the level of the products themselves or of branches of industry;

(d) Determination of the ratio between the inventory of machines and

apparent consumptioﬁ of steel,

The procedures indicated under (a) and (d) lead to a direct estimate of
the number of machines, whereas (b).and (c) establisk their value, which
subsecuently has to be converted into terms of units, The adoption of any
one of these methods is determined on the one hand by-thgrdvailability of
basic statistical data which will meke the application of such indices
feasible, and, on the other, by the actual possibility of using these ratiocs
in the country under study, since as a rule they have been, established for
countries with an advanced industrial structure, DMoreover, the coefficients
in question - particularly those corresponding to procedures (b), (e¢) and (d) =
far from remaining constant, are subject to sharp variations, since they are

/closely bound
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closely bound up with all sorts of factors such as the lewvel of industrial
develomment, the structure of the metal transforming industries, the.degree

of integration achieved, automation, age of the machines in use, ete,, and

this makes it difficult to apply them, or at any rate to adapt them, when there
are very marked differences between the country for which they: were established
and the one in which it is desired to use them, ' The first.procedure - relating
the number of machines teo the personnel employed - seems to be the least
affected by the above-mentioned factors {see section 2 of the present chapter),
Thus, it was decided to adopt this criterion for the purpose of determining
machine-tool requirements in Brazil for the period 1962-71, and to reserve
methods (b) and (d) as controls, with due allowance for their limited
applicability to the case of Brazil, Method (c) was rejected altogether,

since the available data precluded complete coverage of the whole field of

the metal transforming industries, and also because the coefficieénts
established for the United States revealed a'structure in respect of the
number of machines per unit manufactured which was incompatible with the

situation in Brazil,

1, Determination of the machine-tool industry in 1971

The first step was to deteymine manpower requirements in each of the
twenty groups into which the metal transfofmihg.industrieé were sub-divided,
As the basic statistics related to the State of S3o Paulo, an estimate was
first formulated for this state and then extrapolated for the rest of the |
countny; In general terms, a linear projeqtigﬁ of past trends was'adopted,
the appropriate adjustments being introducéd in_tﬁbse groups whiéh,will
uncergo significant changes during the nex$j£ew yvears (for example, manufacture
of Diesel engines, ball bearings, tractors, heavy machinery in general and
electrical equipment, shipbuilding, ete. ), and in respect of which specific
manufacturing projects and the respective production programmes for the
coming years were known, Similarly, ﬁhe manufacture of motor vehicles and
spare parts was dealt with separately, sinée,it was not considered appropriate
to relate the projection to this aetivity in its initial period; ‘ancurrently
with the projection of manpower refuirements, én estimate.of the value of the
corresponding output, at 1960 prices, was élso prepared, The oﬁef—all results
obtained can be seen in table 14, o
/Table 1k
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BRAZIL: PERSONNEL REQUIREITNTS AND VALUE OF PRODUCTION IN THE
METAL TRANSFORMING INDUSTRIES, 1360-71

(Value of production in milliens of cruzeiros at 1960 prices)

1

Group - I, Marufaoture of
metal produsts
Stata of S&3 Faule

Personnel requirements
Value of production

' Brazil
" Persennel requirements
Value of production

Group II., Mamufacture of
machinery and equipments. '
axoluding eleotrical
machinery :

State of SHo Pauls
Poepgonnel requirements
Value of production

Brazil

Personne]l reguirements
Value of production

Group IIl.Mamfaocture of

elestrloa) and gommunioztiang

material
Stata of Sao Paulg
Personnel requirements
Value of productlen

Brazil
Fersonnel requirements
Value of production

Group IV, Manufacture of trangse

port material

Stete of She Paule
Fersonnel requirements
Value of production

Brazil -
Porgennel reguirements
Value of productien

Total
Stote of SRe Paulo

Personnel requirements
Value ef pgqquctim

Brazil .
" Personnel requiremente
Value of produocticn

1954 1955 1956 1957 1958 1960 1966 197
43 68 36 96 43 851 45 038 5003 59000 78871 95 569
511 28 6&3 3281 133 036 0 652 48 270 86 336 139 L23

ees. 8336 2 098 B9 4 asm{ 107 947 1o 51 167 8ar
e 52 2 s/ % 5% o/ 88 i WU 1982 9 o6
24984 2'9 €89 32 f90 31 660 ho 285 - 51 237 B2 g 105 877
14684 15893 17959 19965 2376 33117 7L 750 117 326
ses U1 065 W 210 L2953 51389 €ho52 96 961 121 719
eee 20850 23272 24 51k 26 632 N1 boo 84 332 134 880

25061 27713 32647 31460 LosB@l LEy11 49 B3 8s 774

7374 208720 35691 37180 Mo o025 55 373 110 973 182 oh5
oo 3B 223 L2493 L2903 - 53 038 - 61400 90 54k 115 540
eee 33084 L2065 5587 Ly =:6 72786 143927 234 262

19113 21513 25520 33798 52808 93226 133cH 1M 579

16 be8 20 632 21 25 L 785 5L s5B8 121 Lé6 229 9u6 353 965
see 39676 37 %708 51148 94 336 115 889 ' 162 32 209 187
e 27834 30613 60955 70 985 150 994 280 569 Yol shy

112 845 117 880 134 908 142 157 188 757 259‘174 .. 364 213 L6s 799

83 660 93 889 107 736 134 776 159 o465 258 226 499 005 786 759
eee 199 611 216 509 226 443 277 601 349 288° koo M5 &1l Ly
wee 139 038 160 Loy 291 627 213 983 353 U96 - 662 547 1 027 98

a/ Cstimate,

/The estimated
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The estimated value of the output of the metal transforming industries
is consistent with the assumptions adopted for the growth of the gross
domestic product and of this imdustrial sector up to 1971. In that year
the gross domestic product should reach 817.9 . 107 cruzeiros {at 1950 prices),
in which the share of manufacturing industry would be 253.5 . 109 cruzeiros
_and that of the metal transforming industries 65.4 , 107 cruzeiros, In the
latter group,.the estimated value of preduction in 1971 would be approx-
imately 1 027.9 » 109 cruzeiros (at 1960 prices), which, deflated by the
wholesale price index for metals and metallﬁrgical nroducts, would be
equivalent to 1375 o 10° cruzeiros (at 1950 prices). Between 1955 and 1958
the value added in theseindustries averaged 51 per cent of the value of
production, and if the same proportion is applied to the 1971 figure, value
added in the metal transforming industries works out_atr70.-2 . 109'cruzeiros,

which compares reasonably with that of 65,k . 107 cruzeiros, |

-

The projection of manpower recuirements for these industries, in
relation both to Sao Paulo and to the country as a whole, is also consonant
with the historical growth trends apparent from the statistical data prepared
by the Statistical Service of the State of 550 Paulo and the.Brazilian . .
Institute of Geography and Statistics (IBCE) (see figure IV),

If these two situations are taken in conjunction it can be inferred
that the value added per capita should increase in real terms from
516 145 cruzeiros in 1960 to;853 210 crﬁzeifés in 1971, i.e., by 65 per
cent, This increase, which may seem unduly large, slishtly exceeds the
increment registered hetween 1955 and 1958, During that period, the value
added per capita increased at an average anmial rate of 345 per cent, and
by 1971 the rate in question should have risen to 4.6 per cent per anrmm,
For illustrative purposes, it may be pointed out that in the United States ..
the value added per capita in this group of industries was 9 240 dollars
in 1957, whereas in Brazil it would be only 4 160 dollars in 1971, given
an exchange rate of 205 cruzeiros to the dollar, o

On the basis of these estimates of the manpower employed in the metal
transfoming industries, the number of machine-tcols of the types considered

in the inventory was determined by application of the ratio between the

/Figure IV



Figure IV

NUMBER OF PERSONS EMPLOYED IN THW METAL TRANSFORMING INDUSTRIES
(Thousands of persons employed)

Semi-logarithmic scale
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number of persons employed in 1960 and 1971 and the number of machines
existing in 1960 (see again table 9), The results thus obtained are
presented in table 15, As can be sean from a comparison of these tables,
the percentage composition of thz two industries undergoes practically no
change, ard the slight variations refleet only the different rates of

growth of the four major aggregates during the peried in question, Obviously,
however, the development of ‘the metal transformlng industries in the next
ten years will involve some modification of this structure, becsuse of the
increase in demand for precduction machinery proper, as against the universal
machines which constitute a substantial proportion of the inventory today,
In view of the impossibility of cquantitative ard detailed measurement or
assessment of the changes which will thus result from the veplacement of

‘one machine bj another, it was decided to estimate - as shown in table 15 ~
'a composition of the 1971 inventory which might be consonant with the 1eve1
of industrial development 1n that year, teking as a frame of refevence the
composition observable today'or in the past in more developed countries at
various stages of their industrial evolution,

On the basis of this revised number of machines, corresponding to the
1ist of those taken into account in the inventory and installed in estab-
lishments employing more than 5 persons, the same adjustments that were
introduced in relation to the 1960 inventory should be.made.é/ It may
thus be concluded that the machine-tool inventory in 1971 should number
295 316 units in the metal tfansforming industry, reaching a total of
369 146 units with the addition of the machines used for maintenance and
repair work (see table 16), With the exlusién of the latter, the inference -
is that the Bragilian machine-tool invenitory will probably increase between-
1961 and 1971 by nearly 80 per.cent, that is,-at an average anmal rate of
545 per cent, as compared with 5,7 per cent in the case of the éross domestie
product and 10,2 per cent in that of the product of the metal transforming
industries,

1/ In order to estimate the number of machines installed in establishments
employing fewer than 5 persons, it was assumed that in 1971 the personnel
employed by such enterprises would be equivalent to a slightly higher
percentage of the labour force of the biggér establisiments than in 1961
- 1,845 3 ver cent instead of 2,3 per cent, This assumption was based
on the likelihood that the develomment of areas in the interior of the
country would lead to the establishment of a larger number of small
industrial enterprises and workshops,

/Tavle 15
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Table 15

BRAZIL: REQUIREMENTS OF INVENTCRIED HACHINES.TOOLS IN 1971

Major groups

Manufact

Manufaet

. Total, assuming &
given structural

Manufact Mamufect  potal
ure of ure of u;a :fi X ure of evolution
=3
Type of machine metal 25’;;““' e e ® franspert Mum- Poroent.~_
products  J.4. Dunlo~ metortal ber age Poroente
ing elee &tions . Nuaber
trfcal = materiel ege
machine
ory
Lethes 17 5é2 18737 8 022 27 290' 71 611 29.7 67521 28,0
Milling mechinas 1 374 Loss 107 5 307 11 852 4.9 1L L&s £40
Drilling machines 12 178 11 529 6 509 16 986 Ly 202 196 45817 19,0
Bering machines 129 Lk 111 1079 1733 0.7 2 41 1,0
Shepers and planers Loazy 4L o131 362 3 865 13 364 5.5 12 057 5e0
Threading machines 866 €62 625 1946 4119 1.7 L 823 240
Breaching machines 59 95 62 921 1137 0.5 465 R
Gearwcytting mechines a/ 530 é8 1297 189 0.8 2 3.0
Metal.outting machines (saws) 4 0%0 3500 1711 5 503 14 8ok 6.1 1k 448 640
Grinding machines 70 . 2 050 88k 5 366 9 ook 3,7 11 092 L6
Toolegrinding machines L2g 1 030 423 2137 4% 019 1.7 L 823 240
Total for chip=-producing
mchines 41515 W6 675 20 653 71 697 180 740 74,9 180 856  75.0
Presses 21 980 L 257 7 982 14 799 hbg 018 20,4 LB 228 20,0
Forging machines 126 103 . e/ 690 919 RS 1 206 0e5
Machines for foming, bending .
and outting sheet 3650 2765 1998 ., 2051 10 L6l b3 10 851 45
Total for forming machines 25 756 7125 9 980 1754 60 kol 25,1 60 285 25,0
Grend total €7 271 53 800 130 833 89 237 241 141  100.0 241 141 100,0

8/ Fever than 10 machines,

/Table 16
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Humber of machines

in establishments Total Haintenante 1_1/ Grand totnl
employing
Type of machine More than Fewer Per- Per- Per=
5 persons than  Nurber cont- Number sont- Number  sente
5 persens age age age
Lathes 67521 11060 98581 26,6 287995  39.0 167376  29.0
Milling mashines 1h 468 1 380 15 848 Calt Ly 725 faf 20 573 546
Drilling machines ¥5 817 5650 51367 175 14030 19,0 65397 17.7
Borinz machines . 2 ln - 2 0.8 150 0.2 2 561 0.7
Shapers and planers 12 O5Y7 L 150 16 207 55 7 160 9.7 23 367. 6.3
Threading meshines 4 23 - L 823 1.6 1110 1.5 593 1.6
Broaching machines 965 - 955 0e3 75 041 1 oko 0.3
Goap-outting machines 2 411 - 2 411 0.8 29 Oult 2 06 0.7
Metal~outting machines (sews) 14 468 2 750 17 218 5,8 7380 10,0 24598 647
Grinding machines 11 092 - 11032 3.8 70 1,0 11832 3.2
Tool=grinding maehines 4 823 - L B23 1.6 220 03 5043 _ 1.4
Total for chip-produding machines 180 856 2k 390 205 7h6 69.? 64 &80 Br.6 270 L26 T3.2
Presses L8 228 1 380 4y 608 . 16,8 5 315 a2 54 923 1.9
Forgling machines 1 206 - 1 206 TR} 220 03 1 428 Ol
Machines for forming, bending and
sutting sheet 10 851 1380 _12 231 .1 3 615 _ 4.9 15 84§ b3
Total for forming machines 60 285 2760 63 0§ 21,3 9150  12,L 72195  19.6
Machines inventoried 241 142 27 650 268 991 91,0 73 830 1l00.0 3k2 621 9248
Mashines not inventorded e/ 26 525 - 26 52§ 9.0 - - 26 525 T2
Grand total 267 666 27 650 295 316 100.,0 73 030 100.0 369 146

100'0

8/ Representing 25 per cent of a total of 295 316 machines,

b/ Same bresitdown adopted as for 1960,

o/ Machines not coverad by the survey, sach as honing end lapping mathines; machines for strip and special
wire shapes; riveting machines; extrusion propses; dle-casting machines; plastic-moulding machines, ete.

/2. Demand
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2+ Demand for machine~tools in 1962-71

" In order to esteblish machine-tool requirements during the period 1962~71
it was decided first to caleculate demand between 1961 and 1971, since the
~ inventory existing in 1960 had been determined, and to subtract from that
" figure the machines incorporated into the inventory in 1961 from both
foreign and domestic sources, Since impdrﬁ statistics do not present

+ a sufficiently detailed breakdowvm by types of machines, the deduction in

- question could only be made in the aggregate for the total number of machiné— o

* tools, To ensure that the present study supnlied as much information as

' possible on[this industrial sector, the method in cuestion was thought |
preferable to the alternative of taking the 1960 inventory plus the machines
‘added in 1961 and working only on the basis of the total figures, since the =

- way was thus left open for subsecuent revision if it should be possible to .

B qbtain:l961‘import data adequately broken down by the various types of
‘machines, '

‘Tables 17 arnd 18 present the result of this calculation in the aggregatei.

dand in the form of a breakdowm by types of machines, respectively, the
_.method adopted beinz subtractiéd ol the totals in table 13 from those in
. table 16, In order to arrive at a figure whiéh would more fully reflect
the extent of demand in 1961;71;,the number of machines thet would be
ordered. for replacemerit o old.and obsolete units was also cstimated, Tf;e'
term "replacement" in the presernt study reletes to the final scrapping of
a machine because it is unfit. to perform any operation, and théfefore | _
excludes the suceéssive tiansfers of a machine in the course of its useful
lifetime, in consequence of loss of precision, yield, etc,, either within
one and the same enterprise or sector, or from one sector to anotihcr., In .
other words, the replacement fipures caleculated represent net requirements,
S3ince the age of a machine-toocl is not a decisive criterion whereby to
Judge the need for replacement, and other questions come into play - what
type of operation the machine is performing, for instance, or whether chip-
producing or forming machines are involved -~ a conservative estinate was
formulated to the effect that one-third of the machines which were more
than 20 years old in 1960 would be replaced by 1971, As was pointed out in
chapter II, 24 per cent of the machines were probably over 20 years old
in 1960; consecuently, replacement between 1960 and 1971 would represent

8 per cent of the 1960 inventory,
/Table 17
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Teble 17
BRAZIL: AGGREGATE MACHINE~-TOOL REUUIREMERTS, 1561~71
(Kumber of mechines) R
Inventory 1960 Inventory 1971 Demend
Matal Metel ' Metal : =
trans- trang- truns=
T f mach Faint- ‘ Meint-~ Maint- Repla-
ype of machine formtng . forming " forming whm o NI Total
.- enonee enance . enenoe  cament
indugt~ indugt-~ indus t-
ries ries ries -
Chip-producing machines 112 884 36 03¢ 205 yué 64 6B0 92 862 28 650 1% H20° 135 932
Forming machines 36 530 5100 63 04y 9 150 26 515 L 050 2035 32600
Total mumber of machines i : o .
inventoried 141 k34 b1 330 oG8yl 7383 119 377 32700 16 W55 168 532
Machines not inventoried 15 110 - . 2t 52 -~ 11 415 - -  11iig
Grond total 164 524 4l 13c 295 316 F283 130792 32700 16 U5 179 gy

/Table 18
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Table 18
BRAZIL: BREAKDCWN OF MACHINE-TCOL REQUIRELENTS, BY TYPES OF MACHINE
. 1961-71
tietal s . -
Type of machine transforming  H§1nt§— Replice- Total
industries 1once men
Lathes 33 23 12 755 6 425 52 416
Milling machines 8700 2095 1 050 11 845
Drilling machines 22 186 6 215 3 135 31 536
Boring machines 1 454 70 30 1554
Shapers and planers 6 769 3 170 1 595 11 534
Threading machines 2 4L98 LOO 255 3 233
Broachin machines 334 34 15 383
Gear-cutting machines 1378 130 65 1573
Metal-cutting machines (saws) 7 590 3 267 1 650 12 507
Grinding machines 6 120 329 160 6 609
Tool~grinding machines 2 597 95 50 2 Th2
Total for chip~producing machines 92 862 28 650 L, L20 135 932
Presses 20 195 2 355 1185 23 735
Forging machines 689 95 50 834
Machines for forming, bending
and cutting sheet 5 631 1 600 800 8 031
Total for forming machines 26 515 4 050 2 035 32 600
Machines inventoried 119 377 32 700 16 455 168 532
Machines not inventoried 11 415 - - 11 415
Grand total 130 792 32 700 16 455 179 947

/On the
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On the basis of these hypotheses, total demand for machines between 1961
and 1971 was estimated at about 180 OCO units, of which approximately 80 per
cent would be chip-producing machines ard thc remaining 20 per cent machines
used for forming oﬁeratiéns." ' ' ‘ ' -

As will be recalled, when the various possible procedures for estimating
machine-tool.fequirements were discussed in the previous section, it was
mentioned that two o6f them would be used to appraise the order of magnitude
of the figures arrived at by the method chosen, The first of these
procedures relates to the ratio between the value of the sales of the metal
transforming industries and the value of the machine-tools purchased by
them, The data available in this connexion were registered early in the
fifties,g/ and are as follows: Federal Republic of Germany, 2,3 per centj
France, 2 per cent; United Kingdom, 1.7 per cent; and United States, 2.5 per
cent, According to the projection of the wvalue of production in these four
sectors, between 1961 and 1971 its cumulative value would amount to
36 000 million dollars,z/ while the machine-tools to be purchased (excluding
those for maintenance purposes) would total 470 million dollars,é/ hence -
the machines purchased by the industry would represent in Brazilts case
1.3 per cent of the value of the products it manufactured, a ratio which
might be considered low by comparison with that registered in the countries
mentioned, It must be borne in mlnd, however, that in the period for whlch
these ratios were established the countrles in question were engaged in
reconstltutlng and. expandlng their machine-tool inventories after the
effects of the war,

.By means of the second procedure - relating steel consumption to the
number of machines in existence - faiflylreasonablé comparisons are also
arrived at (see table 19), in the light of which both in 1960 and in 1971
the flgures for Brazil are seen to be wlthln the range of values shown by
countries at different levels of 1ndustr1al development.

2/ Commission de modernisation et d!écuinement des industries de trans-
formation, Rapport du Groupe de Travail Machines—Outils, France 1955,

3/ On the assumption that the average exchange rate in 1960 was 205 cruzeiros
to the dollar, :

&/ This represented 147 247 machines with a unit weight of 1,6 tons and an
average value of 2 dollars per kilogramme,

/Table 19
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Table 19

PERCENTAGE RELATTONSHIP BETWEEN CONSUMPTION OF STEEL AND
INVENTORY OF MACHINE-TOOLS IN SELECTED COUNTRIES

Steel consumption InVentory Steel
Count ¥ equivalent in consumption
ounvry °ar  terms of. ingots machhur%oolsﬁlper machine
{Thousends of tons) (Units) (Tonse)
United States 1957 97 178 2:200 000 - 44h.2
Soviet Union 1957 49 337 2 350 000 . 21.0
Federal Republic. Ce
of Germsny 1959 25 387 1 300 0Q0 19.5
United Kingdom 1959 17 47¢ 1 100 000 15.9
Japan 1957 12 627 750 000 16.8
France _ 1959 - 11971 - 500 000 23.9
Italy _ 1959 7 088 363 000 19.5
Brazil _ 1960 2 850 - 164 524 17.3
- 971, 6100 . 295316 20,7
Chile 1960 266 12 Ohh 22.1

e - B T e e b oo e e—— -

af Excludlng machines used for malntenance purposes.

Hence the estimate of demand for machlne—tools in 1961-71 would seem
to lie within a reasonable order of magnltude.

Additions to the inventory in 1961 (1mports and domestlcally-manufactured
machlneﬁy) will have to be subtracted from the estimated number of machines -
in order to detenniné requirements for 1962-71, the period under consider-
ation in the present study. In 1961, 15 517 machines with o weight of
13 249.9 tons were manufactured in Brazil and 14 009.8 tons were importé&,
which would imply, if the average weight of the imported machines is
‘assumed to be 245 tons, g total of 21121 machlne-tools. As insuffiéient'
details on the proportion 1cprescnted by lmports were available, the
'subtractlon in question can only be made globally for the total, estlmated
at 179 947 unlts, and.the resulting figure for demand in 1962-71 is
158 826 machine-toals, o .

‘ . /Chapter IV
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Chapter IV
IMPORTS OF MACHINE-TOCLS

Table 20 shows imports of mchine_t.-ools since 1951 in'as great d;ata..ﬂ '
as the existing statistics permit. Those effected in the years 1959
and 1960 and eight months of 1961 are grouped in accordance with the .:
tapriff clabs:Li‘:Lcatlon adopted under the new Tariff Act in force since 1958
and the relevant figures were obtained directly from the Statistical
Service of the Ministry of Finance, specially for the present study. The -
information to hard is not sufficiently complete for trends in imports of
specific machires and changes in the composition of the volume of imporis ‘
to be estahlished ; in addition, the period for which the fullest details
are available is complete]j' untypical, inasmuch as it witnessed the
installation of the motor vehicle industry, However, there are some
1nteresta_ng genera.l features to be notedg A
Brazil¥s imports of machine~tools in 1951—56 averaged 7 379 tons and
15.4 million dollars anmually; to estimate the figures for 1951-54 the '
same average vaiue per kilogramme was adopted as that regigtered for l95-5=="56
o Be8h, 2409 dollars, ' | -
During the succeeding five years, as a result of the establishment oi‘
the moter vehicle industry, the volume of such purchases abroad :
substantially expanded, inecreasing from 10 872 tons in 1957 to 27 38A
in 1959, when mports in the motor vehicle sector reached their peak.
From that date onwards, imports declined, falling to 14 010 tons and
37.6 million dellars by 1961, They consisted of eruipment for certain
enterprises manufacturing vehicleé and sparc paris, and for tractor
manufacturers, who were just launching their production programmes,
By 1962 import ievels are likkely to be considerably lower than the average
for 1951-56 (sec table 21),
The figures for 1957-61 - the period in which the concentration of
mports was greatest - represpnt annual averages of 17 256 tons » valued :
at 39,6 million dollars, amounts which substantially exceed those reglstered

in previous years,

/Table 20
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BRAZIL: IMPORTS OF MACHINE-TOCLS, 1951-61

(Volume in tons; golefs valua in thousands of eruzeires for 1951

and in thoussnds of dellars for 1955=61L

Type of machine

1351

1952

1553 195%

1955

1356

Volume Yelus Voluma

Value Volume Valdue Volume Yalua

Yolume Value

Voluma

Value

1a Lathes

2 214 &4 éoif 2 Liog

193 777 1547 iio W19

Thgine lathes {up to 4 000

Engine lathes (over 4 000 kg

Automatic lathes

Copylng lathes

Types af lathe other then these specified sbove, welphing up to
Typea of lathe other than thoso sposified above, welghing over 3
Imgpaoified -
2, Shopers and rlaners

Shapers {up to 500 kg
Shapers {over 500 kg
Aeciproeating-teble planers
Planers with working table for matal working (up to 2 000 kg)
Planers with working table for metal working {over 2 000 kg
Typee of shepers and planers othar than those specified above
Typas of shapers and planers other than those specified above
Unspesified

1ing maohines
MArtomatio milling mechines
gther types
Unspecitied
1ling machines
Radial {up to 2 000 kg}
gad}al 03“210:03“ ! hi 5.1 000 kg)
ing and penol ng machinas f{u
Boring o9 Bener & 111n§ pachines fup to 1,080,k .
f Sgobaring and drilfing machinés other than those specifled above (up

£
s of borthg and drllling mechines other than those spectfied above (over
C k
l E.!'nspeniff d

ting machines (saws)
Glroular saws

Band saws

Maltiple =aws

. Unspecified

Sa i machines
a} Autematle threading machines
b) Other types

73 Grinding machines

dq Eﬁ_aa.%n maCIines

Eaj Shearing for outtl.ng wmaterdal with a2 minlwum thickness of 10 mm, and &
minimut 1en, of T metres

32 Othepr machine-tools for metal working

QTN

3o5%s

Ly e FLR b O

TR S S i AL

up Yo 2 00D k
oser 2 000 kg%)

B

3a

1

[ = W
"100'9’

‘g

w a0 TP

—
o0 oPlcm

#ce

[T

ena

ade *ve

cus e

9 039

1 665.8 3 619,1

1 5750

3 027.0

B2 W so

156.7 2870

5.3

2824

208 17 013

62 453

13

707

50542 1 60,0

75509

1 782.3

°
.
&

1

iz

359 571 2 81z 2 095

495.2 .

755.8

1193.2

B57.0

. 63,2

2 034.9

505

M2

b1 .6
B,5

1 917.7

Threading machines
Combination planer

a

b

¢) Beneh or ﬂoorsta.ng smag grinder {up to 800 ) .

2 gmﬁngr gloorst%?d sha, grind;e:;‘ c{ﬂ"e!‘ 500 k, " "
R0 g far ourbin n%ﬁ:g d or gim! rattons
r) M&gol%.nﬁs for ounringg,’ mding’f‘é roi ng o sliimiigt;' spera

a

Foralng anchines
ﬁ: Stamping mashineg (up 40 5 000 kg)
i* Stanping machines {over 5 000 kg?

Wire forming machines

% Other machines
1f
U‘nspel%o -héfd

Seifoted 0 e)

gnianing,

7 063

2277

270 076

354 770

12 445 b3 348

4 829 192 €35 6 683 47 148

5 olf 12 77

6 152,5
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7170, L3 3 ° .
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Table 21
BRAZIL: IMPORYS OF MACHINE-TOQOLS
(Caisfe valves)
Weight {Tons) Value

Peried Total for - Anmal - (Thousands gﬂi‘a:mﬁ:r

period . .. “average . of dollars) . .g o
1955~56 Rrogr. - . 60w 25307 - 2409
195760 72 270 18 C67 - 160 370 2.22
1961 14010 - - 1, 010 37570 . 2.8

3/  Value in dollars unknown.

The pwicé#per~kij,_ograIEe'indices ars relatively lov if the fact that
these staﬁisﬁics also include machine accessories is taken into account,
The average of 2.9 dollars per kg noted for 1955-56 - a period in which
imports are considered to have been normal, and therefore to have congisted -
of new machinery ~ is low'er than the corresponding figure for 1957-60, .whenl
equipnent for the motor vehicle industry was brought into the country, '
despite the fact that the latter included substantial proportions of
reconditionéd maéhines. In 1961, the index urder discussion rose to 2,68;
because of the reduced incidence of reconditioned machines on the total,
most of the shipments ﬁaving consisted of orders outstanding in respect of
long-term purchases of new machinery, . .

In 1951~56 imperts of machine-tools tended fo remain stationary, which
implied a fair diﬁéion of the market between domestic production and
imports, Had it not been for the entry into operation of Braziltls motor
vehicle industry, which altered the existing pattern of the metal transforming
industry, the” share of imports in the intermal market would undoubtedly have
been smaller; since there had ‘heen a notewerthy expansion of dcmestic
production of the types of machine-tools for which there was most demand on
the market, such as lathes, drilling machines, presses, shapers and planers, .

cutting machines (saws) ard machines for sheet,

/In 195660,
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In 195660, imports classified as 'miscellaneous”, "others" and
"unspecified" were predominant, and in 1958.ard 1960 actually accounted
for over 50 per cent of the weight imported, no doubt partly because ecuip- .
ment for the manufacture of vehicles,‘in view of its special characteristies,
was difficult to fit in to the classification of conventional types of
machines, ' '

The inclusion of these three groups in the percentage breskdown of
imports made it difficult to analyse the behaviour.of imports of those types
of machinery which are also manufactured in Brazil, Their exclusion
simplified the study of the trends followed by the conventional types (see
table 22),

Lathes

‘ Average imports of lathes had been gradually dgclining.since 1957, but
in that year an upward niovement begen, The lack of detailed statistics
for the years prior to 1959 precludes analysis of the participation of
the various types of lathes within such imporis, The data available

for 1959 bear witness to a preponderance of automatic types, followed by
the machines classified under the head of "othérs (over 3 000 kg)}", which
include most of the vertical and turret lathes, In 1961, however, when the
ﬁachines imported for the motor vehicle and spare parts industry - a
consumer of automatic lathes - exerted less influence, the incidence of
machines weighing more than 3 000 kg incrcased, and the volume of imports
in the year in question exceeded previous figures, doubtless because of
the expansion of the<various branches of the heavy industry sector (see
table 23), '

The other types of lathes which were affected by the expansion of the
above~mentioned industrial sector accouhted for mederate proportions of
imports in 1961, falling below their 1959 levels,

It may be noted that imports of engine lathes weighing less than 4 000 kg
did not vary during the years 1959-060, because the impact of the sudden
increase in demand was absorbed by domestic factories which had had idle.
capacity, The share of this type of machine in imports is also moderate,
rising slightly each year; and the same is true of copying lathes.

/Table 22
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Table 22
BRAZIL: BREAK DOWH OF TMPORTS, 1955-51

(Percentaros in terms of welibt)

Type of moehine

1255

1556

1357

1958

1959

1960

Y Y Y Y

1961

Y 4 ¥ 4 ¥ ¥ ¥ o ¥
Lathes 26,0 2.7 2546 37.2 19,5 3.2 11.6 24H4 149 291 13.1 26.1 20,8 25.8
Shapers and pleners T03 5.0 4,0 5B 2,2 2.9 2.6 5.5 1.9 3.7 2.4 5.2 S.4 6.6
Milling machines © 8.8 1le 12.3 17.9 18,3 18.1 9.5 19.6 10.5 20,5 8,1 17.4 16.3 20,0
Drilling machines of 8.3 12,6 12.3 17.9 10,0 17.5 12,4 26,0 11,9 23.2 11,1 23.8°19.2 23.5
Cutting machines (sows) L5 243 080 22 L1 e G 13 Cuf 142 04 0.9 1.2 1.5
Threading machines Ll 1.7 04 0uf €5 0.5 0.8 L7 €3 1B 1.0 2.1 L3 1.6
Grinding machines 10,6 16,1 12,1 7.6 53 16.3 8.2 17.3 8.7 17.0 7.7 16.5 U6 17,9
Shears 3.1 b7 Lb 2.? Bl 7.2 2.0 L2 1.8 3.5 2.8 6.0 248 3.4
Fresses 745 = 7.1 = %
Forging mechines bé 1.3 - 1.8 -
Others - 3&.39/ - 314/ - ‘us.qg/ - 5254/ - 36,7 - 45,0 1.5 -
Total ‘100.0 100,0 16040 1000 100,0 10040 100.0 1GC.0 10C,0 100.0 1o§.§ 130,0 130.0 108,0

o/ Percentage of totzl,

b/ Excluding presses, forging machlnes und “éthers".

¢/ Includihg boring machines.

&/ Including presses ond forging mechines.

/Table 23
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Table 23
BRAZIL: IMPORTS QOF IATHES _
1961 &/

Type of lathe 1959 1960

- Tons Percentage Tons Percentage Tors Percentégg .

-

Engine lathes (up to 4 000 kg) 19945 4.9  216,2 8,9  260.0 8.8
Engine lathes (over 4 000 kg)  166.3 bl 69,1 2,9 101.0 - .3.5
Automat ic | 1243.2 30.6  555.6  22.9  535.7  18.4
Copying " 2.0 3.5 153.9 6.4  186.3 6.4
Others (up to 3 000 kg) 639.1  15.7 439.3  18.1  378.6  13.1
Others (over 3 000 kg) . 1072.6  26u4 . B73.4 3640 144939~  49.8
Unspecified | 605.5 1.8  116.9 48 - = . =
Totsd L 068.2  100.0 2 42h.4 100,02 911.5  100.0

g/ The estimate of the annual total was based on the percentage breakdown
registered from January to August.
Domestic manufacture of the various types of lathes satisfied rather
more than 64 per cent of consurption in 1961; this was a slightly higher.

percentage than in 1955, when the corresponding figure was 61,7 per cent,
Shapers and planers

Brazill's imports of shapers and planers are steadily increasing year.
by year, despite the development of domestic. production of these machines,
Without the influence of the motor wvehicle sector, which was also responsible
for the peak demand in 1959; when 528,9 tbns were brought into the country,
imports decreased in 1950, only to increase again in 1961, in consequence
of purchases of egmipment for the basiec and machine industries (see table 24),

Although shapers are manufactured on a large scale in Brazil, they still
appear ameng the countryt!s imports, with slight annual increments, During
the 1958-60 period of additional demand there was no need to resort to
imports, in view of the country's own installed capacity,

The production capacity of domestic.industry in respect of the various
types of lathes is such that it can satisfy about two-thirds of current
requirements,

/Table 24
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Table 24
BRAZIL: IMPORTS OF SHAPERS AND PLANERS

e 1959 1940 e 1961 é/
Tons Percentage. - Tons Percentage Tons Percentage

Types of shapers and planers

Lo

Shapers o 72,8 13.8 T3.1 0 16,2 95.5 12.6
Table planers: 2010 - 38,0 119.8  26.5 2893 . 38.3
Others (over 2 000 kg) 3.1 45.9 2438 540  370.0 - 48.9
Unspecified 12.0 2.3 4.9 33 1.3 0.2
Total ‘ | 528,9  100.0  451.4 100,0  756.1 10,0 .

a/ The estimste of the snnual total was based on the percentage breakdown
registered from January to August.

Milling machines
The average annnal'rate of increase of imports of milling: nachihég;

which was 35,2 per cent in 1953-56; rose from 1957 onwards, reaching
40,6 per cent (see table 25), ‘
The level of imports registered in 1961 = 2 289 tons - must be regarded '

. oot

as abnormal, since in 1960, when influence was still being exerted by
equimment for the motor vehicle group (vehicles, tractors and spare parts),
imports had fallen to 1 503 tons, which is still a large quantity in
comparison with the averasze of 604 tons per anmm registered in 1953-56,

Since milling machines are unquestionably among those for which demand -
is tending to increase repidly:in consequence of current technological
develomments in the metal transforming industiy in Brazil, the rate of
growth of imports will probably continue to be high if the evolution of
domestic production of such machines does not keep.pace with demand,

The contribution of domestic production of milling machines to the ‘supply
of internal consumer requirements has notably increased in recent years,
rising from 6,7 per cent in 1955 to 11,2 per cent in 1961 (in terms of
weight); nevertheless, as will be seen later, this is a sector which in the
future will have to diversify énd supplement its current lines of manufacture,
in order to secure a larger share in the satisfaction of domestic consumption,

/Table 25
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Table 25
BRAZIL: I¥PCORTS OF HILLIKNG MACHINES
Type of o 1959 1960 1061
. milling - Percent Percent Percent .

- machine Tons age Tons age ~ Tons .. age
Others. 1 898.3 66,2 1 083.8 72.1 1 877.5 82.0
Unspecifield 214.6 7.5  49.7 3.3 - SR
Total 2 667.1 106.0 1 A03.4 1C0.0 2 288.6 100,0

g -

a8/ The estimate of Lhe amual total vas based on the percentage breakdown

reﬂlstered from Jenuary to Auzgust,

Drnlling and boring machines . o
The available import statistics classify drilling and bering machines

together, Such imports have mainly consisted of machines weighing over:

1 000 kg; under this head, of course, are included boring machines, which

must represent. a major proportion of the imnert tonnages shown,. together

© with the special ‘multi-tool drilling machines used by the motor vehicle
industries (see takle 26).

The percentage share of machines weighing over 1 000 kg is much higher
than that of other groups, The 1 731 tons registered in 1961, whlch
exceeded the weight of Imports in the prev1ous year when the effects of .
the period 1957-60 were already on the wane, should be considered normal,
mainly on account of. the re-equipment needs of the bablc industries, The
sage 1s true of machines weighing less than 1 000 kg ,

In the past three years imports of radial drills have shown a relatlvely
homogeneous rate of increase, which showed down in the last year of the
perlod H_ | '

‘The nroportlon of consumption of machines in this group satisfied by
- domestic industry = approximately 25 per cent « was particularly. low,
because heavy drilling and boring machines were not manufactured,

/Table 26
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Table 26
BRAZIL: TMPORTS OF DRILLING AND BORING ACHINES

Type of machine

e L Tt T

1959 1960 1961 &/ |
Tons Percentage Tons Percentage Tons Percentage

Over 1 000 kg 2 443 75.0 1313 63.6 1731 64.2

Under 1 000 kg 197 6.0 106 5.1 289 - -+ 10.7
Radial 396 - 12.2 543 26.3 . 642 23.8
Unspecified 221 6.8 103 5.0 35 1.3

Total 3257 1000 2065 . 100,0 2697  100.0

8/

The estimate of the annual total was based on the percentage breakdown o
registered from January to August. :

L]

Cutting machines (saws)

The statistics available for cutting machines, except as regards 1959—61,
present import figures for metal and wood-cutting saws in the agrregate,
Given the stage of development of the nanufacture of machines for the wood
products industry, it would seem justifiable to assume that the tonnages
shown for circular saws and band saws allke relate to metal~cutting machlnes .
(see table 27, '

In 1958-61 ~ for which period data broken down by types of saws are
available = the annual increase in such imports average 9.3 per cent, and
the largest volume corresponded to metal-~cutting circulai; saws, whose share
in 1959 was about 65 per cent, rising to 85, 6 per cent in 1961,

An upward trend is observable in the market for circular saws, in view
of the use of higher~powered chip-producing machines and the consequent
need for greater raw materials cutting speeds, such as are.incompatible
with the use of the conventional type of reciprocating saw, The relatlvely
limited use of forgings in Brazil is another factor infivencing the increased .
consumption of cutting-machines, ‘

The capacity of the domestic industry at present sufficies to suppiy
about 66 per cent of consumption of the various types of machines beloﬁgiﬁg
to this group, ’ |

/Table 27
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Table 27 _ _
‘BRAZIL: LMPORTS OF CUTTING MACHINES (SAWS)
1959 6 - 8/
Type-of saws 95‘2D 1960 1961
Tons fercenE Tons Percent Tons Percent-
age . age age
Circular saws  83.4 6l4a9 52,7 78.9 - 130.7 85.6
Band saws 25.3 19.7 12,4, 18,6 © 21,9 1L
Others 19.9 1544 1.7 245 - =
Total 128.6  100,0 66,3 100,0  152.6 1 100.0

a/ The estlmate of the annual total wes based on the percentage breakdown :-
registered from January to August,

Grinding machines

Like mil}ing machines and boring machines, grinding machines are among
the types whose percentage share in'impoftslhas increased most in the
last few years, They have become more w1dely used’ of late, and the virtual
non~existence of domestic productlon ~ which began in 1955 and supplies only -
a modest proportion of the market - has necessitated recourse to imports
for the satisfaction of requirements,

Between 1955 and 1961 domestic consumption of the machines in cuestion
increased by 230 per cent, from 636 tons to 2 099 tons., By the end of that
period the initial efforts of domestic manufacturers, although laudable .
had not yet succeeded in satisfying as much as 3 per cent of consumption.
Other machines

Imports in this group, comprising mainly machines for forming operations
and those unspecified, increased from 2 218 tons in 1955 to 2 958 tons
in 1961, i.e., by about 33 per cent, In the interyvening years, considerably
larger volumes were registered, especially in 1959, when the total was
13 872 tons. In relation to an apparent consumption which doubled during
the pericd 1n ‘question, domestic industry increased its share from L4 to
63 per cent,

JAs was
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As was mentioned at the beginning of the present chapter, imports of
machine~tcols have fluctuated sharply in the last seven years, mainly owing
to the establishment of the motor vehicle industry and the expansion of
the various branches of the heavy metal transforming sector, . After reaching
their peak in 1959, they gradually declined until in 1961 they reached a
level 135 per cent above that registéred in 1955, I1t.is imppssible ;q“fgfﬁf
cast their evolution in the next few years, since, although the periods
stipulated for the importation of machinery in connexion with the motor |
vehicle industry have expired, other programmes have recently been approved
for initjal undertakings in the fields of shipbuilding, the manufacture of
heavy Diesel engines, tractors and ball bearings, etce But these new
lines of manufacture will not have so powerful an impact on imports as the
establishment of the motor vehicle industry, It must alsc be borne in
mind that .part of the machinery for thesec programmes had already been
imported in 1961, -

Between the years referred to, the share of‘ddﬁestic,industry,in
internal consumption was maintained at about 48 per cent, that is, if the
beginning and end of the period under analysis are considered, for in the
year of maxdmum imports it dropped to 25 per cent,

/Chapter V
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Chapter V
DOMESTIC FRODUCTICN OF MACHINE-TOQOLS

The manufacture of machine~tools in general began in Brazil during the
Second World War, At that time the difficulties attendant on importing
constituted a powerful incentive to the recrudescence of various under-
takings in this sector and the emergence of new enterprises, whereby the
most urgent requirvenents.could be met, particularly in respect of machines
for maintenance purposes,

The War once over, however, with the lifting of import restrictions,
and in the face of certain instability of demand for domestically-produced
machine-tools, some industries which a state of emérgency and a series of
noteworthy efforts had called into being no longer found sufficient
inducement to continue in the same branch of manufacture, ahd changed
over to another activity. On the other hand, the metal transforming
industries were progressively consolidated and strengthened until by 1950
an embryo market had been created which held out nrospects of éignii‘icant
future development, It was thus that machine-~tools, which until then had
been associated mainly with the idea of maintenance operations, began to
assume importance as elements in the mamufacturing process, JInterest in
local production of machine-tools was thus reawakened, so that .by 1935
domestic output had exceeded 5 000 tons. a

The subsequent estabtlishment of the Executive Group of the Motor Vehicle
Industry (GEIA), with the ensuing application of its plans and their dynamic
effects on other sectors, should be regarded as the true prelude to the
consolidation of a large, up-to-date and diversified machine-tools ma.rket,‘
such as that found in Brazil today. Suffice is to mention in this respect
that in the seven years preceding 1961 the demestic market absorbed from
90 000 to 100 00O machines, As a natural consequence, this new incentive
gave rise to new undertakings, in addition to those which since the Second
World War had successfully.withstood critical periods and continued to
supply the domestic market, At the present time, the machine-tools industy
comprises sbout 114 establishments, employs nearly 5 000 persons and producés
an annual output which has exceeded 13 000 tons, with an appreximate value
of 26 million dollars.,

/1. Survey
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1. Survey of production

Owing to the lack of adequate statistical data on the manufacture of
machine-tools, a survey had to be carried out among the manufacturers
operating in Brazil, the number of enterprises totalling, as far as could
be ascertained, 114 establishments, This survey was carried out by means
of personal visits to the factories, and specially prepared questionnaires
were used whereby certain general data could be obtained on the industrial
establishments themselves and on the machines in use, as well as on the
quantities of each type manufactured since 1955 (in terms of units and of
weight), the main characteristics of the machines currently manufactured,
and the entrepreneurs? plans for the future,

Out of the total of 114 establishments visited, 10L were classified,
including 5 which in 1961 were engaged in perfecting prototypes of machine=
tools to be put on the market in 1962, The establishments analysed are those
in which production of machine-tools is eithier the sole activity or
supplementary to other lines of manufacture, and exclude a few of an artisan
nature which only occasionally produce a short series of machines, usually
of a simple type, for consumers making no very great demands in respeet of
quality and precision, Among those covered by the survey are 9 whose
activity in this branch of industry represents less than 5 per cent of the
value of total sales, and which were excluded from scme comparisons,

Thus, the considerations formulated below relate to 90 manufacturers
with regard to geographical distribution and rnumber of machines in use;
to 99 establishments where manufacturing data are concerned;.and to 104 enter-
prises in respect of the types of machinescurrently produced,

2. The domestic machine-tools industry
(a) General characteristics |

(i) Location, The data collected clearly show that the choice of sites
“for the industrial establishments manufacturing machine-tocls was closely
associated with the expansion of the metal transforming industries, The
State of S3o Paulo is where 68,8 per cent of these establishments are
situated, while the same state absorbs 72 per ceht of the domestic labour
force employed in the metal transforming sectors (see tahle 28),

/Table 28
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Table 28

BRAZIL: GEOGRAPHICAL DISTRIBUTION OF ESTABLISHMENTS MANUFACTURING
MACHINE-TOOLS, 1961

. Persons employed: Industrial establishments
State ‘Percentage : Percentage

- Number oY opa1  Number of total
Sao Paulo 4 527 AT 80 . 88,8
Rio Grande do Sul 176 | 3.7 6 , 6.6
Santa Catarina 40 0.8 2 2.3
Guanabara 37 0.8 2 o 2.3

Total 4 780 100.0 90 100,0

Within the State of S3o Paulo, the greatest congentraticn of machine-tool
manufacturers is observable in the state capital itself and in the municipal-
ities of Santo André, SHo Bernardo do Campo and S#o Caetano do Sul (ABC),
where the proportion found is 83,7 per cent, with 67 establishments, In the
interior of the state,the factories are situated mainly along the Jundiaf-
Sao Carlos line, and it is in this area that the highest production capacity
pver establishment is registered. Theenterprises concerned number 13 and
empliy 2 437 persons in all, i.e., 51 per cent of the total for the country
as a whole, Communications between this area and the leading consumer
centres are good, and transport of the heavy tomnages produced presents no
difficulties,

The plants in the capital and in the ABC area employ 2 090 persons
~ 43,7 per cent of* the total for Brazil - in 67 estahlishments, which are
thus a good deal smaller than those in the interior., From the point of
view of expansion, the location of some of these implies serious drawbacks
in the way of want of space both for increasing current production lines
and for manufacturing heavier machinery, since adjacent lots are not
available, and even if they were, anti-economic investment would be entailed,
Decentralization of these establishments in the direction of the-outskirts
of Greater Sao Paulo should therefore be contemplated, since such a measure
would enable more efficient organization and layout to be achieved, This

/does not
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does not apply to the fimms located, in the interior of the state, which,
from the point of view of the spacetrequlred for future expansion, are in
a more privileged position, o .

‘In' the south .of Brazil, the manufactd;érs of machine-tools in Rio Grande
do Sul.and Santa Catarina have so far supplied most of the roquiraments
ofﬂthgmioﬁal ﬁérké%,“ﬁhich;’together with thathf,Séo Paulo, ranks as the
oldest in the country, a . R

The participation of the south of Brazil - which at present is modest,
since_the area accounts for only 8.9 per cent of the total mumber of
establishments and 4a5 per cent of the total number of personnel employed -
will, undoubtedly increase in the course of the next few years through the
operation of various ravourable factors which are begimming to make their
influence felt. These include the quality of the labour employed, whose
gfficiency and low turnover play an important part; the development of local
industries; the ease with which teghnical and commercial contacts with the
State of Sdo Paulo can be maintainéd; and the improvement of communications
between the South and the othéf‘éonsumer'centres. To judge from the new
projects under way and the prototypes already tried out, a dynamic spirit
prevails, especially in the Pofto Alegre area, which could be highly
beneficial to this sector, As in other countries that have had to tackle
the same problems in the past, the decentralization of this branch of the
netal transforming industry ls generally a factor making for progress and
encouragement, | '

The factories situated in areas other than those mentioned concentrate
on specialized lines of production or supply the local market,

To sum up, the principal aréas,in Brazil in which this sector is signifi-
cant are three in nuﬁter: the firsf; along the Jundiaf-S3o Carlos line in
the State of Sao Paulo; the second, the state capital and the ABC area;
and the third, that part of the Porto Alegre district which falls within a
. radius of 200 kilometres from the capital, ‘

(ii) Structure, Not all the establistments manufacturing machine-tools
devote their entire éfrorts to this activity, and other products of the .
metal transforming industries appear in their manufacturing programmes in

- [varying proportions,
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varying proportions, One reason for this is that most of the enterprises
in question first became interested in the production of machine~tools when
‘they had already developed a certain tradition in other metal transforming
" sectors which they did not v;el;Lsh to abandon; and another is that in some
cases the consumers of these machines have themselves begun taking steps‘ '
to pr_od'tice them, as is rot surpris‘ir'z‘g“in view of the rapidity with which
the machine~tool sector has increased in recent years. This last
category includes five enterprises covered by the survey which in 1961
" were engaged in perfecting machine~tool prototypes to be put on the market
in 1962, | e
Thie situation is clearly reflected in table 29, which presents a break-

down of establishments by their extra and intra-sectoral activities and by
types of machine, It reveals how high a proportion of the establishments
classified as manufacturing machine-tools maintain other lines of production
- from 46,5 to 100 per cent, according to the type of machine concerned,

In the tabhle under discussion, references to lines of manufacture within

the sector relate to different categories of machines, not to the machine
specified; in other words, if four of the establishments manufacturing shapers
and planers are said to maintain two lines of production, this must-be taken
to mean that they produce another tﬁype of machine~tool alongside. shapers
and planers, rather than that they make two models of the latter, It may
also be seen from the table that 72 of the 99 firms manufacture a single
type of machine-tool, while the ‘remaining 27 maintain two or more lines of
production within this sector, T

/Table 29
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BRAZIL: GRGANIZATION OF PRODUCTION OF MACHINE-TOOLS, 1961

“Table 29

Brealtdovm of estmblishments by activities

‘ Number Production One Jine Two lines I::':gl:x: 02:'.:"
Typo of nachine of AR _ of menu= of manuw U T g4, orke
vetablish 10m8 Units faoture ' facture "o o o8 nanye Lnolude
nonte . within  dthin sgLure foundry
nie. h within  facture
@ the the outside
segtor geoter sootor the
) ' seotor
Lotlios = c2h 52650 . 4638 X% i R u
11111ing machines 1. 2808, 28 ’ 3 y o il 4
Drilling mashines 17 79%9 . 5311 5 5 7 33 7
Shapers and planers 18 1 369.4 937 1 L 3 1 7
fhreading mashines 3 95.0. 53 1 - 2 3 -
Guiting machines (sews) 12 2l 1 296 7 3 2 8 b
Grinding machines i 7.1 79 2 1 1 3 -
Toal-zrinding machines 4 6943 101 1 1 2, 3 -
Presses 22 3 890.0 213 15 5 2 12 5
Preumatio hommers 1 24, 8 7 1 - - 1 -
lachines for shset ..15 1 071,2 667 6 6 .3 i 3

Of the 99 industrial establishments considered, 62,5 per cent accounted
for no less than 75 per:cent of this activity!s trade transactions; the
ranaining 37,5 per cent contributed smaller proportions {(see tahle 30),

/Table 30
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Table 30
BRAZIL: BREAKDOWN OF INDUSTRIAL .ESTABLISHMENTS BY PERCENTAGE
OF aCTIVITY DEVOTiID TO MACHINE~TOOLS, MEASURED IN TERMS OF
ANNUAL SALES TURNOVER, 1961

Industrial éstablishments ' Manufacture of machine~tools

Number Percentage (Percentages)
62 a 62.5 75 -7;100
u, 1.2 50 = Th
8 8.1 25 - 49
6 N 6.1 5= 24
e 9 -. 9.1 Under 5
9 . 100,

The distribution of these establishments by size constitutes another
interesting feature of the activity under consideration., The figures
given in table 31 relate to the number of persons employed in the mamufacture
of machine-tools, and therefore exclude personnel employed in the manufacture
of other products within the same enterprise,

/Table 31
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" Table 31
BRAZIL: BRUAKDOWN OF ESTABLISHMENTS MANUFACTURING MACHINE-TOQOLS,
BY SIZE, o/ 1961

-
* MR S R

Size of establishments Number ~,Number .of

(Number of persons of Percentage. perséns ' Percentage
employed) e . establishments o emplgg?q.
More than 1 000 - 1 1.1 1250 27.0
500 = 999 - - - -
250 - 499 1 1.1 402 8.4
100 - 249 6 6.7 954 20.0
50 - 99 1 156 9% 20.4
25 = 49 18 200 . 580 12.1
10 - 24 30 33.3 4,59 9.6
Fewer than 9 20 22.2 o 119 2.5
Total 90 T TTI00.0 4 780~ - 160.0 -

2/ Excluding 9 enterprises whose production of machine~tools represents
less than 5 per cent of their annual sales turnover. Data as at

. 31 December 1961,

A cpmparisonfbetween Brazil and other countries in respect of the
breakdown of establishments by size (see table 32 and figure V} reveals the
trond of this sector's evolution as a consequence of the incieasz in the
tonnage produced, especially where the smaller establishaents are.concerned,

Experience shows that a high level of productive efficiency in this
sector is beginning to be obtained in factories employing 100 persons
or more, where the products manufactured have a certain degree cf complexity
and a high standard of quality, This would seem to be the nasz in France,
the United Kingdom and the United States, where between 20 and 30 per cent
of the factories fall within the 100-500 size range (see again table 32).
These percehtages apparently remain stable, in association with outputs
of about 40 000 -~ 50 000 tons and upwards,

JFigure V
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Figure V

PERCENTAGE BREAKDOWN OF ESTAELISHMENTS MANUFACTURING MACHINE-TOOLS IN BRAZIL AND
SELECTED COUNTRIES AT A MORE ADVANCED STAGE QOF INDUSTRIAL DEVELOPMENT
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Table 32

BRRZlL AND SELECTED COUN'I‘RIES- PERCENTAGE DISTRIBUTION OF ESTABLISHMENTS
MANUFACTURING MACHINE-TOOLS

Size of establishe Brazil Franve Unlted States United Kingdom

ments lumbey Rumber Number Rumber
{(Wumbey- of persons of  Pore of Per- of Por— of Pore
auployed) esta-  cent- asta~ sant~  osto~ oent-  Size esta- cent~

blish~ age blish=  age blish= age blish-  age
_ ments ments mants ments
o~ 9 68 - 755 €0 " ' 5040 B 57%9 0=l 10 U
50~ 99 1 1546 30 2500 95 12,8  50- 93 i 17,0
100- 2lg 6 6.7 16 13,4 106 M2 100299 55 24e6
250- log 1 Ll 8 6.6 53 7ol 300-U99 13 Sed
500 999 - - - 6 50 sh ka6  500=749 3 L3
1 000~2 kog 1 1l - - 20 27 750 ormore 11 4
2 500 or more - - - - 5 0.7 |

Total 90 10040 120 100,0 y ) 100,0 ' 224 100,0

Sources: For Brazil: findings of the 1961 survey; for France, 19U3: Mission anx Etats-Unis de 1Vindustirie

de la machine-outil, November 1949 = January 1950; for the United %a.tes- Censis of lManufactures
1347; for the United Kingdom, 1947: A. Garenger, op.cit.

The structure of the machine-~tools :erustry in Brazil, where only

7.8 per cent of t.heA establishments under consideration fall within the

size range indicated;, will have to develop along new lines if output
tonnages are to be higher than at present and the danénds of the consumer
industries with respect to quality and d:n.vers::.ty of types are to be met,
Accordmg to the projections formulated in the present st.udy, Brazi} shov.ld
produce a yearly output of about 20 000 tons by 1970-70 s ad should there-
fore aim at remodelllng the size structure of the 1ndustr'y so that it more
closely approaches that found in the more ha.ghly industrialized countries,
At this stage, it mlght be considered that satisfaclory progress had been
made if by the time the above-mentioned level of production had been reached
about 15 to 20 per cent of the establishments employed more than the
minimum of 100 pergoﬁs, with an average of 200 persons- per ,.establ‘is‘t'ment._

/(iil) General
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(iii) General data for the sector. To give an over-zll idea of the

sector!s production potential, some of the most characteristic data relating

to the industrial establishments concerned are presented below:

Nunber of bersoné employedl/ 4 780
. Installed capacity . . 12 571 h.p. ,
. Value of wnroduction 1961 . . 26,5 million dollars

Annual per capita production 5 54,. dollars

Per capita capacity available 2,63 h.p.

Number of persons employed per establishment 53.1

Installed capacity per estahblisiment 139.7 hep.

Value of production per establishment 294 400 dollars

Prices per kilogramme vary a good deal in the case of domesticallyw-
manufactured machines, partly because of the different types produced and
partly because of the divergent sales methods adopted (through distributors&,
,directly to the consumer, for cash down or on deferred payment terms),
Moreover, the continuai fluctuations in internal prices and the time-lag
before exchange rates are brought up to date cause sharp variations in the
cruzeiro/dollar relationship, . Thus, in order to estimate the value of
~domestic production, an average price of 2 dollars per kg was adopted,

In view of the heterogeneous sizes of the industrial establishments in
this sector, a few remarks must be made on theaverage values per establishe
ment quoted above, since there is one group of enterprises whose size,
organization, efficiency and technical level put a.considerable distance
between them and the over-all averages in question, The eight establish-
ments which employ more than 100 persons together account for 55,4 per cent
of total employment and 63,6 per cent of installed capacity, which means that
the per capita capacity availakle is.about 3 h.pe, whereas in the other
82 establishments it is only 2.1 h.p, The capacity available per direct
operative is even higher in the former group, because of the lower direct/
indirect labour ratioc, On the assumption that direct operatives constitute
about 55:per cent of the personnel employed, availéble capacity amounts to
about. 545 hepe- por- operative - almost twice as much as in the.smaller estakiish-
ments, This adﬁanbage is reflected, inter alia,-in a sebisfactory level of
production capacity, in contrast with the situction in the other zroup,

1/ Including operatives amd technical and administrative persommel,
/(b) Inventory
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(b) Inventory of machine=tools in establishments manufacturing same

Table 33 presents an inventory of the equipment used in domestie
manufacture of machine-tools by the 90 producers whose share in the
sectort!s.activity constitutes more than 5 per cent of their annual sales
turnover, ‘

"In addition, there are 61 forming machines installled in these establishe
ments in the aggregate, bringing the total up to 2 527. The firms employing
more than 100 persons possess 28 units of this type.

As the size distribution of the enterprises in question is so irregular
and the proportion of firms employing fewer than 50 persons is high, it is
difficult to make an over-all analysis of this inventory in such a way
as to give a faithful interpretation of the machine-tool industry!s real
situatidn. The equipment to be found in about 9 per cent of the establishe
ments, representing approximately 29 per cent of the total number of machiﬂes,
is compérdble to that of manmufacturers in more highly industrialized
countries; most of the remaining firms, in contrast, have only unsatisfactory
and makeshift production facilities at their disposal (see again table 33).
The eight establishments employing more than 100 persons belong to the
first group. ' )

In the case of this group production equipment is complete, efficient
and up-to-date, as can easily be seen from the high figures relating to
the use of boring machines, milling machines of various types, threading
machines, broaching machines, grinding machines, gear-cutting machines and
special machine~tools, There is no lack of technical knowledge of the kind
recquired for correct ﬁtilization of the machines, and it is thus possible
to overcome those machining difficulties which characterize the manufacture
of machine-tools once the Schlesinger or Salmon standards are aimed at,

In addition to the satisfactory situation as regards equipment, jigs, .
fixttures, special tools, and metrological and cpntrol instruments are used,
bath in the intermediate stages of machining and during the final process
of assembly, in accordance with the standards referred to above, Consequently,
the designs of the machines is more complex, and those manufactured by the
group under discussion differ from the rest in that they are more complete,
ofﬁgr better working facilities, have higher power, bigger transmission fields,
and superior productivity in relation to others of the same type,

/Table 33
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Table 33

BRAZIL: INVENTORY OF MACHINE-TOOLS IN THE INDUSTRIES
‘ . MANUFACTURING SAME, 1961

Establishments employing
more than 100 persons

- - Percentage
Number Percentage — Number * o7y 4.y

A1l establishments

Type of machine

Lathes . . 893 36,2 245 ' "“ 274

Milling machines . 225 9.1 8 3.1
Drilling machines 459 18,6 _‘88 19,2
Boring machines . . 63 2.6 33 52.4
Shapers and planers Y 15.3 86 22,8
Threading machines 13 0.8 8 Lol
Broaching machines 5 0,2 '4 ' 80,0
Gear-cutting machines .55 2.2 .35 69,1
Cutting machines (saws) = 158 buly 36 22,8
Grinding machines .136 5.5 A 47,1
Tool-grinding mechines . . . 3.1 32 41,6
Total 2 466 100,0 722 29,3

It may also be noted that in these enterprises — which employ 2 646 persons

in all - the proportion of indirect personnel ranges from 30 to 52 per cent,
: i.e,, it is within the 1imits that should be considered essential for success
in this difficult speciality, The manufacture of machine~tools of more
advariced and complex design calls for more project engineering and research,
ahd, cdnsequently, for a greater number of indirect persomnel working on the

planning of production, quality comtrols, and the making of tools and jigs.
S Lastly, stress must be laid on the marked creative vitality displayed
by this groﬁp of firms,'whose projects keep pace with the requirements of
the domestic market and the constant technological advances achieved in the

/sector concerned,
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sector concerned, ~ Studies aimed at perfecting machine parts, to which the
patents registered and experiments with new models bear witness, are a
commonplace today, and have indeed been so since 1950.

In contrast, the position of the smaller enterprises leaves a good deal
to be desired as regards their manufacturing equipment, which is lightweight
ard incomplete, while indirect technical services are neglected, This is
suf ficient indication of the category and quality of the machine~tools
manufactured,

Hitherto, however, market requirements in respect of quality, types and
pricss of machine-tools have also assumed two very different fdnns,”
according to whether the prospective consumers are industries at a more
advanced stage of technical development, or establishments - usually on a
small or medium scale -~ whose technological level is lower and whose
supply of capital is limited, | |

To meet the needs of the former, the more advanced group of demestic
mamifacturers is in a position Yo' deliver high-quality poods conforming to
the specifications required, within their current lines of manufacture; the
latter, on the other hand, preferring as they do machines of low cost
{(less than 2 dollars per kg as a rule) and hence also low in weight,.power ,
and precision, are supplied, in the main, by the small manufacturers., Thus,
some justification for such producers! limited mamufacturing resources
is to be found in the nature of market demand, at all events up to the
present, ’ '

But as the Brazilian machine-tool inventory increases, and approached
300 000 units, in order to attain low production costs together with an
improvement in the quality of the final product, it will be essential for
the technology of production to develop as well, and, consequertly, for .
most of the small establishments manufacturing machine~tools to make progfess
along the same lines, " o

The technical and manufacturing potential achieved by the leading group
in this sector in Brazil at present — and by the manufacturers of lathes
and presses in particular - reaches international standards comparable with
those registered in the more highly industrialized countries for manufacturers
capable of supplying substantial machine~tool inventories, ‘ "

/The considerable
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The considerable size of the Brazilian inventory, together with its
annual natural growth rate of about 5.5 per cent, suggests the need. for at
'leaqt some of the small-scale enterprises to increase their dimensions,
with al1*the structural changes which this implies, '

What has been said of the small-scale enterprises and the equlpment they
use should be regarded rather as a word of warning for the near future than
- as a criticism reflecting on the past, The comments which follow are "
valid for most of the small establishments, and afford some justlflcation
for such an attitude,

Boring machines, for example, by means of which heavy asymmetrical
parts can be machined at different levels, are replaced by devices which
do not permit attairment of the close.tolerances acceptable for internal
diameters and distances between axles, Again, the very limited use of
cylindrical grinding machines for internal and external diameters, suggests
that series couplings are unlikely to achieve ISO 6 and 7 quality, obviously
to the detriment of both surface finish and the precision of the couplings
themselves,

Slmllarly, the problem of machining small and large flats is generally
tackled with unsuitable machine-tools, Limited use is made of milling
machines, for which shapers are usually substituted, with poor results in
respect of production time, precision and qualjty of surface finish, For
machining iaxger parts, the table planers used, besides offering few -
facilities,‘are so light that the‘weight of ‘the part being machined is
disproportionate to the design of the pT¥aner and the work.bench, Sigrificant
deformation may thus take place in the course of ‘machining, .

Other machine-tools and equipment which, to judge from the survey, are
not usually found among the machining plant of the smaller estahlishments
are the follow1ng.

Gear-cutting machines of the Fellows and Maag types, and '

with gear generators o

Gear-grinding machines

Milling machines for slot axles

Grinding'machines_for grooved shapes

Broachipg‘méphines for internal groovéd shapes

B /Special machines
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Special machines for long thréad cutting

Heavy drilling machines

Grinding machines for long bed rails

Dynamie¢ balancers

Group of units for tempering bed rails and benches

Measuring instruments for testing Schlesinger and Salmon standards,

Generally speaking, the above-mentioned machines and equipment are
essential reguisites for the production of good~quality machjne-tcols,
especially those in the chip-producing category, The latter, which also
include finishing machines, offer a wider range of types and designs than
forming machines, Hence their manufacture calls for a more varied inventory
of machine-tools, Furthermore, the acceleration of cutting speeds in the
case of both rotary and alternating machine-tools is compelling mapufacturers
to use increasingly difficult and complex manufacturing techniques,
applicable only if special and costly equipment is available,

In the manufacture of machine=fools, more perhaps than in other sectors
of the metal transforming industry, the relationship between minimum size of
establishment and quality and complexity of product takes precedence of
the relationship between size of establishment and series produced,

This fact, taken in conjunction with the domestic manufacture
projections formulated in the present study, makes it plain how necessary
it is that by the end of the period under study the proportion of machine-
tool cnterprises employing, on an average, some 200 persons each 'should be
about 15 to 20 per cent, either as a result of the expansion and moder-
nization of the imdustries already established, or by virtue of the
installation of new enterprises,

(¢) Types of machine-tool mamufactured in Brazil

In compiling the list of machine=tools mamufactured in Brazll, the

output taken into account was that of 104 fims, i,e, including the five

which in 1961 were engaged in perfecting prototypes of machines td be put
on the market in 1962, The dimensions given represent each machinets

maximum ‘working capacity.

/T. Machines
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I. Machines for chip-produeing Operations

1. Bench lathes (diameter, up to 250 mm, dlstance between
centres, 600 mm)
2¢ Single-pulley lathes (distance between centres, up to 4 OCO mm)
3. CEngine lathes (diameter, up to 600 mm; distance between
centres, 2 000 mm) |
 be . Medlumpwelght engine lathes (dlstance between centres,
2000 to 4 000 mm ) '
5e Heavy engine lathes (up to 15 tons; distance between
centres, 4 000 to 7 500 mmn) .
6, Extra heavy engine lathes (up to 61 tons- distance between
| centres 10 000 mm, There are p0551bi11ties of manufacturing
these lathes with higher tonnages and 1onger distances between
centres) '
7« Bench turret lathes - :
8, Hand-fed, single~pulley; hexagon turret lathes (spindle bore
. diameter, up to 2 inches ; weight 1 ton)
9 Hand-fed, single-pulley, frontal turret lathes (spindle bore
. diameter, up to 2 inches) |
iO. Light hand-fed hexagen turret lathes (up to 1.5 tons)
11, HMedium weight hand-fed hexagon_turret lathes (up to 3.2 tons;
. lathe swing, 500 mm, and length 940 m) _
12, Heavy hand-fed hexagon turret lathes (up to 11 tons; lathe swing,
. 800 mm, and length up to 1 780 mm) - | .
13,. Frontal or plateau lathes (lathe swing, 2 500 mm; 5 hepe, and
weight up to 6 tons) N o -
14, Special semi-antomatic lathes for small parts (up to 2 inches)
154 Automatic lathes with radia, slides (spindle bore diameter,
up to' 1 inch; weight up to 1 ton)
16, Seml-automatic lathes for second operatlons _
| 17; Universal bench milling machines (up to 0,3 tons)} o
18, ‘nght universal milling machlnes (up to O 8 tons and 1,5 h,p.)

Ce " /19, Universal
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19, Universal milling machines with Morse cone No, 4 and 5 (up
. £0 5 h.pe, and weight between 1,5 and 3 tons) .

20, Milling machines with automatic work cycle (table), simplex
and duplex types (up to 3 hep. ard weight 1,5 tons)

21, Hand-fed bench drilling machines

22, Bench drilling machines with automatic feed

23, Hard-fed pedestal drilling machines (diameter capacity up to
1 1/2 inches)

2. Pedestal drilling machines with automatic feed (maximum

. diameter 1 1/2 inches) , .
25, Multi-spindle bench and pedestal drilling machines (up to 2 h.p,)
26, Radial drilling machines with arm length up to 1 250 mm (maxcimum

. diameter, 35 mm, for steel) ,

27, Shapers with stroke length from 300 to 1 200 mm, including a
hydraulic model . .

28, Table planers (up to 5 hep,; table, 1 000 x 3 400 mm, or over;
weight 7.5.tons. Hydraulic medels are also manufactured in a
smaller size)

29, Semi~automatic and automatic threading machines for internal

. threads (diameter, up to 1/2 inch)

30, Threading machines with flat dies (up to 1 1/2 inches)

31, Threading mechines with cylindrical dies {werking pressure

- up to 20 tons)

32, Hydraulic broaching machines, simple horizontal type (up to 20 tons)

33, " Alternating saws for metal cutting

34, Partially hydraulic alternating saws for metal cutting (up to
12 x 12 inches)

35, Completely hydraulic circular saws with automatic feed

. (diameter, up to 130 mm)

36, Bard saws, horizontal and vertical types .

37. Hand and semi-automatic universal grinding machines, with
mechanical and hydraulic controls (distance between centres,
up to 1 500 mm) L

T /33. Grinding
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1Y

38, Gmﬁxhzk,machlnes for flats (table, 135 % 600 mm; up to 3 5 heDe}
\also with electromawnet1c table)
39, Universal tool—grlndlnc machil nes
L0, Special grinding machines for tungsten carbide tools
gl. Speqlal machine~tools for long seriss composed of machining
. units up to 5 hops One-stage or revolving-table type
L2, Axle centerers |

I11. Machlnas for formlng,operatlons

1, Hydravlic presses (up to 1 600 tons)

2, Becentiric presses, inclinable (up to 100 tons) )
3. Eccentric presses, fixed, with intermediate gears {up to 140 tons)
he Friction presses (up to 400 tons)

5. Pneumatic forging machines (up to 500 kg}
' 6, Forging machines (up to 150 kg)
7. Drop forging machines (up to 250 kilogrammetres) .
8+ Shears (length, up to 3 000 mm; thickness, 1/2 inch)
9« Bending presses {length, up to 3 600 mm; thickness, 5 mm;.
pressure, up to 75 tons) )
10, Machines for cutting shapes, universal type. .
The number of Yariants of the types of machine-tools listed above,

is particularly high in respect of lathes, drilling machines and saws, and

forming machines in general., It should be taken for granted, for example,

that, as regerds presses, a wide range of capacities is manufactured, from

2.5 tons to a naximum of 100 tons; and the same applies to the other

machines. 1. the categories of chin-producing and forming machines,

respacti el lathes and presscs are the most highly developed and the

most advanczu fram the technica’ standpoint in respect of types, models,

weight and nower pey wniv, Guadiicy and productivity. The progress achieved

1

in the marnafa ture of these machines during the past decade was so remarkable
that foi severel ysars now exports have been registered; this applies ‘
particulerly to lathes, which have fourd a market not only in Latin America
and the }Middle Fast, but also in BEuropean countries with a long-standing

tradition in the manufacture of machine-tools,

/Milling machines
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Milling machines are important items whose share in the composition
of machine-tool inventories is usually about 8 to 10 per cent, Although
a great variety of types and models of machines of this kind existis,
domestic manufacture is confined to six models, It should be stressed,
here not only that the manufacturers are lagging behind in this sector,
but that the national inventory too is deficient, milling machines being
little used in Brazil, | -

Next in importance to milling machines eome grinding machines, of
which again only a few models are manufactured, whereas a wide and
varied range of types is available on the world market, Here too a
comparison between the Brazilian inventory and that of other countries
(see again takle 12) reveals an anomalous situation which suggests the
urgency of the need to embark upon local manufacture of several basic
models, Boring machines and gear-cutting machines are not manufactured in
Brazil, and have to be imported, ' ' |

Generally speaking, the list of the types of machine-tools cufreht;y
manufactured in Brazil is scmewhat incomplete in relation to the |
significance already attained by the national inventory in respect of
numbers and variety of types. Nevertheless, considering that the sector
is in some instances very young and inexperienced and that the annual
volume of output is a little over 10 000 tons, the manufacture of 52 types
of machine-tools in about 150 leading models represents a fairly
satisfactory situation,

Given the countryls present stage of development and the growth
projections for the next few years formulated in relation to the various
sectors of the metal transforming industry, the Brazilian inventory will
exceed 300 000 units in 1971, Clearly, then, the sector will need to
increase the number of models progressively year by year'so that some
bélance is maintained between the evolution of the invén@ory and the
domestic supply of basic types, Otherwise, if Brazilts owhﬁtechnological
resources did not suffice to feed the inventory of machine-tools, a
difficult situation might arise because of the amouni{ of foreign exchange
that would be needed to import the requisit machines, and in consequence,
over the long term, the expansion of the metal transforming industries
would be slowed up,

/It must
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It must be borne in mind, however, that no country is completely
indeperdent as regards the manufacture of all types of machine-tools — not
even those with‘invenﬁories oi_pyér 2 million machines —-and that the
neCeésity.fér international trade in this field is almost a basic
principle, The items concerned, however, are as a rule specialized
machineetéols, domestic prdﬁﬁcticn of which has no attractions from the
ecohbmic orlfechnicél standpoint, and are very.seldom the simpler basic
typeé manufactured in longer production series,

Recommendations for the manufacture of new models that might: be
put on the market by 1971 are formulated in chapter VI, which deals with
the growth prospects of the domestlc irdustry.

(d) Volume of output

The survey of Brazilian production of machlne-tools presented here,
and coverxng the period between 1955 and 1961, is the first to have been
undertaken in the countrﬁ; ,

The figures for the yeérs 1955, 1956 and 1957 must be regarded as
approximate, sipce in some cases the answers to the questionnaire were

incomplete, and either the mumber or the weight of the maehines manufaetured
had to be estimated; In any eVeﬁt, these estimates do not greatly affect
the conclusions drawn from the figures in question, .

The findings of the survey with regard to chip-producing machines,
forming machines, and the total accumulated during the period 1955-61
are given in tables 34, 35 aﬁd 36, respectively,

The tables in question give a clear idea of the tremendous effort put
forth by the manufacturers of machlne-tools, since in only six years the
annual tonnage produced was increased by 260 per cent, reaching cumulative.
flgnres in excess of @O 000 tons, and equivalent to more than 62 000 units,
This volume of produc%ion undoubtedly did much to account for the fact
that the Brazilian inventory almost doubled between 1955 and 1961,

J/Table 34



Teble 24
BRAZIL: PRODUCTION OP CUTTING MACHINES FOR CHIP.PRODUCING OFERAT IONS

{Weight $n tons)

5€ oL/ |

1555 I 1956 1957 1958 1953 1960 1961

Type of mechine r . !

Number | Weight Numberf Yelght :Humber: Veight Number! Weight |Number | WYeight ! Number, Veight | Number; Velght
_ _ : —— . ,

Lathes 2 43! 2 6B1.9|3 072 é 3 305.3}2 583 | 2 B1lig|3 1497173 673.9]3 053 |3 902.6{3 766, L4 295.4 L 638 | 5 265.0
Bengh lathes 20 2.4 20 | 24 10 la2f -1 =] 600 78.d 720 8346
Engine lnthas 19491 2 382,42 bk | 2 914,111 958 . 2 391.5[{2 386 | 3 067,212 341 | 3 369.8[{2 236 3 SU5.6 2 500 | 4 196.7
Frontal or plateau lathes 7 2,00 20! 52.0 91 54 Bi 480 10 56.0f 10 564 13; 62,0
Turret and -aut : 2 '

Tathes oo T gyl a5yl sy | 336, sye i 3s6al 708 saaz| 60 | bsew w9l see.sn 279 B3
Automatic lathes - - - ! - é S. 12 10.8] 12 10,8 Z 21.6 7340
Cthers - - 1! 0.5 1n £e5 25 12,5 20 lo.,0f U4 2745 50 3540

¥i1ling machines 72 k2.2] 67 ! bY2.0f W2 772 159 143.9; 130 168.5] 186 87,4 278 269.8
Universal ko 18.0f Lo ' 8.0/ 80 32,0 111 16&.0 45 | 126.5] 126 129,81 191 215,
Vertical 11 | 5.7 - i - 2 L 243 7 o6 2 1.M 6 a. - 13 6o
Others 21 L 18,61 27 ! - =2u.0l 60 | 29l W 330 B bos| 54 54,3 74 67.8

Drilling machines 614 |  16k.ofr 1 |- 275421 522 | 2 B8l2,0!2 051 360401 2 346 | 430.6) 2 809 525.40 § 312 794,9
Bench drills 227 12,1 3&& - 17.8] 4, 7.9 781 Lot 965 76.2:1 251 o483 590 1 25,0
Pedestal drills 387 152.8f 99 257.5411 081 |, 256.3]1 290 311.2{1 3680 354,2/1 571 L2141 707 | 526.4
Radial - - - - : - - - - - - 1 2. . 5 | }-10
Multi=spindle - - | - - - - - - 1 0.2 [ Y 9 1,7

Stapers and planera 200 ¢ bLoB.i 384 | s5h.7] 369 1 578.8] ulis 739.5] 504 892.6] 7651 1 079.6] 937 | 1 369.b4
Sta 168 17 236411 346 . | 389.8] W Yo 8 | 616.8f 71 8.1 878 | 1 o27.h4
?abggrﬁlaners 32 193.3 338 i...§E5.E 332 : 382.6 3% §85,2 “Es 276 .0 753 91, -'%9 3&2.0
Others - - - - 1 - 2.2 - - - -~ i - - - -

Thresding machines 19} - 346 18 ) 2,71 25 5a3 36 6.9 28 - 740 b5 29. 53 35.0

Cutting machines (savs) 113 ! 19,5 €76 . 203.1] 588 ; 210.1] 862 273.91 873 308.6]1 210 387.41 2% Jhz.h
Reoiprocating saws 1131 - 1965| 634 | 193.3f 518 196.1] 670 225,71 560 ; 21h.1 kot 258, 817 200,7
- Band saws - - L2 » o8 70 4.0 184 ¢ 4B.2| 313 9l 5 bL70 129,39 U478 139.6
Circular saws - - - - - - - i - S - - - - 1 2.1

Grinding machines 2 3.0 - ! . Z - byl 330 61 k3.5] 16 4.3 79 5741

| Plain ‘ - - - - - - k2 | . 30,0 60 2,00 W4 31, 76 53.1
Universal eylindriesl 2 360 - - - - 2 340 1 T LB 2 3. 3 4.0

Poolagrinding machines ‘- - - - - - 22 22,0 38.¢ 38 69 S0.%4 101 6943
Universal - - - - - - 22 22,0 33,0 18 54 b3, 91 643
Speeial - - - - - = - - - - 15 7. 10 540

Special machines and machine
units for special machining
operations - - - - - - - - - - uy 18 n h1,0

Total 3 463 | 3 323.515 558 | 1 383,015 229 | 3 970,516 769 | 5 273.7|7 093 |5 79148 3| 6 60681270k | 8 263.9

T8 @3ed
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Table 35

BRAZIL: MACHINES FOR FOAMING OPERATIMNS

" {Weight In tons)

g ofeg

1555 1956 1957 1956 . 1359 1960 1361
Type of machine —

Nuzbor Welght  Number Weight  Number Weight  Number Weight  Number Welght  Number Welght  Number Welght
Prasses 818 1390.4 1349 2336.9 1146 21576 1475 25588 1 560 2 k65,2 1 820 .3 26,3 2 139 ' 3 8%0,0
Hydraulic 131 86,1 2hiy 158,1 210 11646 314 16146 228 22645 318 488,5 333 51046
Eccontric 643 1055.0 1003 -1720.3 ° 848 1643,9 1075 19836 1035 1831,8 1384 23147 1651 2 348
Friction L 249,3 95 438.9 79 371.9 83 | 37942 89 3794 108 4951 128 - 569,0
Upset‘ters ? 19.6 9 25.2 3 8-"‘ 10 28.0 1¢ 2800 2? L ?5.6
Forging machines 1 3.6 1 - 36 1 346" é 2146 "5 18,0 9 32.4 7 24,8
Pneumetic hammers 1 " 346 1 346 1 346 - é 21.6 5 18,0 9 32,4 7 24,8
Machines for chest 196 368,1 301 50746 ‘250 46741 317 5646 354 731.7 4 40,7 667 1 07142
Shears : 7n 160,.3 124 246,3 114 25,9 139 255.7 160 37641 248 90,1 36 601,6
Bending machines 98 183.3 134 221,.5 ol 182,9 128 26146 133 297.4 131 30k,0 182 © .317,9
Bending rolls 12 12,2 16 1746 14 154 26 2746 3 3346 63 71.2 108 - 128.3
Other machines for shaet 15 1243 27 . 22,2 28 22,9 24 19,7 30 2h o6 31 254 31 25,4
Total 1015 1762,1 1651,02848,1 1397 26283 14998 3 15,0 1719 3 215,k 2302 H24gk 2 813 4 986,0

Total :t‘ar chip-producing . ' . | ' ‘ .-
machines 3U63 3 323.5 5558 L 3B3.0 5229 39705 6769 5 253.7 7093 5 7914 B gu3 6 606,8 12 704 B 263.9
Total for forming maehines 1 015 1 762,1 1 651,02 848,01 1397 2628,3 1798 3145,0 1 719 3 215.4 2302 Heghgl 2813 L 986.0
Total Brazilian production 4 478 5 085.6 7209 7 231,1 6626 6598,8 B567 8398,7 6 812 9 006,8 11 245 10 85642 15 517 13 249.9

cea/zreansa
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Pable 36
" BRAZIL: TOTAL OUTPUT OF MACHINE~TOOLS, 1955-61
(Weight in tons)

Type of machine Number . Percentage Weight  Percentage
lathes 22 705 . 36,3 25 938,8 12,9
Milling machines 1 0%, 1,7 950,7 1.6
Drilling machines 15 994 25.6 2 8354 . L7
Shapers and planers 3 605 5.8 5 623,0 9.3
Threading machines 225 0.4 90,0 0.1
Cutting machines (saws) 5 618 g.0 1 745,0 2.9
Grinding machines | 232 Oul4 179.0 0.3
Tool~grinding machines 230 0.4 180.0- 0.3
Special machipes 53 O.; - 59,0 0.1

Total for chip-producing :
machines 49 759 79.7 2,8 62,2
Presses = 10107 16.2 18 125,7 30,0
Forgine machines - ‘

(Pneunatic hammers) 30 L - 107.6 - 0,2
Machines for sheet 2 555 4.1 4, 601,0 7.6
Total for forming machines 12 695 20,3 22 834.3 - 37.8
Grand total 62 Loty 100,0 60 £27.1 100,0

~The data on the percentage distribution of the machines used for
chip~-producing and for fomming operations are worth analysing, During
the period 1955-61, the average figures were 79,7 and 20,3 per cent,
respectively, In 1960, Brazills total stock of machine~tools, including
those used for maintenance purposes but. excluding those not inventoried
showed a very similar distribution -~ 78,2 and 21.8 per cent -, which
suggests that domestic production kept fairly closely parallel to the

/composition of
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composition of the total stock as regards the two categories concerned, It
must be pointed out, however, that during the period under discussion the
proportion of output represented by chip~producing machines showed a
decided . upward trend, rising from 77,3 per cent in 1955 to 81,9 per cent
in 1961, If similar comparisons are made on the basis of the tonnages
produced, the position is reversed, and the share of chip-producing machines
falls from 65,7 in 1955 to 62,3 per cent in 1961 (see table 39). The
explanation lies in the fact that during this period a beginning was made
on manufacture of some new types of machine-tools (such as grinding -machines,
tool-grinding machines, etc.), in the smaller sizes, while at the same. time
the manufacture of light machine-tools such as lathes and bench drills,
shapers and alternating saws was intensified, with the aim of meeting the
demand deriving from the manufaciure of a great many light articies as well
as the requirements of small-scale establishments which came into being
at that time, Thus, the average unit weight of the machines manufactured
dropped from 960 to 650 kge The unit weight of forming machines was
maintained at about 1 800 kg, as can be seen in tables 37 and 38,

While the changes registered in relation to these two major groups of
machine~tools are broadly indicative of a gradual adjustment of domestic
production to internal market requirements, it is interesting to note the
much more striking modifications that have taken place within the groups
themselves as this indugtrial activity has gradually developed.

For example, the proportion of output represented by the manufacture
of lathes, which in 1955 was 54,6 per cent in terms of units, had fallen
to about 30 per cent by 1961, The manufacture of drilling machines has
increased to such an extent - more than eight times over in the course of
the period - that the present share of this line of production has risen to
34 per cent, as against 13,7 per cent in 1955, The reason lies in the
heavy demand deriving from the production of light manufactured goods for
which hand drills are generally used, and also in the fact that the use of
high-output drilling machines, such as, for example, the multi-spindle
type; is not very common in Brazil (see table 39).

/Table 37
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Table 37

BRAZIL: TREND OF AVERAGE WDBIGHT OF SELECTED CHIP-PRODUCING
1IACHINE-~TOOLS, 1955-61

(Kilogrammes)

_————
'\‘I"e;ar

hinsE— 1955 1956 1957 . 1958 .1 1960 1961
Type of machin€s~——___ 955 195 957 95 959 1960

~—

Lathes (excluding bench ‘ S
lathes) 1096 1082 1093 1170 1278 1332 132

Milling machines 566 627 54, 905 887 1 Q06 1 O42
Drilling machines 269 205 187 176 18, 187 . 150
Shapers and planers 20,2 LAS 1560 1658 1771 1411 1561
Cutting machines (saws) 173 3000 357 318 353 3200 264
- Total for chip-producing |
machines C960° TBY 759 v 6 8l6 - M40 650

/Table 38
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Table 38

BRAZIL: EVOLUTION OF AVERAGE WEIGHT OF SELECTED MACHINE~TOCLS
FOR FORMING OPERATIONS, 1955-61

(Kilogrammes )
ear . )
o . 1955 1956 1957 1958 1959 1960 1961
lMachines
Totzl for presses 1700 1732 1383 1735 1813 1828 1819
Hydraulic presses 657 é48 555 578 993 1536 1533
Eccentric presses 1641 1715 193¢ 1851 1770 1 672 1 656
Shears } , 2253 198 2157 180 2351 1976 1739
Total for forming machines 1736 1725 188 17,9 1870 186 1772
Average weight of total
machine-tool output 1 136 1 003 996 980 1 022 965 854

/Table 39
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Table 39

BRAZIL: COMPOSITION OF PRODUCTION OF MACHINE-TOOLS IN 1955 AND 1961

(Percentages)

In terms of units In terms of weight

£ hi

Type of machine 1955 1961 1955 1961
Lathes 5&—.6 29 .9 52-7 3907
Milling machines _ 1.6 1.8 0.8 2,2
Drilling machines . 13,7 3.2 3.2 6.0
Shapers and planers L5 6.0 8.1 10,3
Threading machines 0.4 0.3 0.1 0.3
Cutting machines .(saws) 2.5 8,1 A 2.6
Grinding machines - 0.5 C.1 0.4y
Tool-grinding machines - 0,7 - 0.5
Special machine-tools - 0.1 ' - 0.3

Total for chip-producing
machine 77.3 8L.9 65.4 62,3
Presses 18,3 13.8 27.3 29.4
Forging machines - - C.1 0.2
Machines for sheet _ Loy L.3 _ 7.2 8,1
Total for forming machines 22.7 18.1 36 37.7

Grand total

100,0 100.0 100,0 160,0

/As may
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As may loglically be inferred from the low percentage of milling machines
both in the Brazilian inventory and in domestic production of machine-tools,
ocutput of shapers and planers exparded considerably, attaining a figuré that
should now be considered the maximum in vercentage terms, As the manufagture
of new types of milling machines is consolidated, these will come to
predominate over shapers and planers, and the position will thus be reversed.

Output of saws increased more than tenfold between 1955 and 1961, which
meant that their share in total prodﬁction rose from 2,5 to 8.4 per cent
in that period, This state of affairs is attributable to the widespread -
use of these machines in maintenance workshops and small-scale establishe-
ments, and also - as would seem to be the case with circular saws - to the
very limited use of higher~yield machine-tools, _

Production of presses was approximately trebled, but their share too,
like that of lathes, dropped from 18,3 to 13,8 per cent,

Despite the substantial increments registered, there is remarkably
little manufacturing activity in the field of grinding machines, toole
grinding machines, threading machines and special machine-tcols, which
already represent a considerable proportion of'fhe domestic inventory,
although the percentage in question is lower than in other countries,

The average weight of the machine-tools manufactured has fluctuated .
significantly in the course of the period (see again tables 37 and 38),
Worthy of speclal mention is the progress achieved in respect of lathes,
the average weight of which has risen by about 300 kg in the last six
years; this was no.doubtlpne of the factors responsible for the acceptance
of Brazilian lathes on external markets, Noteworthy, tog is the increase
of almost 900 kg in the unit weight of hydraulic nresses, although this is
not very clearly reflected in the over-all average for presses, because the
expansion of capacity to mamfacture heavier machinery is offset by an |
increase in output of other types, chiefly eccentric presses, in respect of
which domestic industry has for many yvears now been supplying internal

requirements of the models and sizes in most generzl use,

/Since the
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Since the milling machines manufactured in 1§55 were very simple models,
their welght had almost doubled six years later, But this progress must
not be regarded as suffiéient, since the average weight of these machines
recommendable at the country!s present stage of industrialization should
be in the neighbourhoed of 1 500 to 1 700 kge The introduction of new
ﬁypes will probably permit the attainment of this targét in the course of
the next ten years, |

The heavy consuﬁptlon of bench drills accounts for a decrease in the
averagce welght of the drilling machine group, which was 150 kg per machine
in 1961, Here too the modest share of domestic production may be noted
in relation to the heavier types, for example those with capacities of up
to 2 inch%é, the pedestal type, mu1t1-3p1nd1e drills and radial drills,

The figures for shapers, planers and saws fluctuate malnly on account
of the influence of production of the llohter types, demand for whlch varaes
greatly. Within these categories, machlnes of hlgher capac1ty and welght
have been marnufactured in Brazil, N

Despite the progress achieved as regardé volumes of manufacturing output
and the fairly high level reached in 1961, the phase under review might be
defined as the formative stage of Brazilts machine-tools sector, on the.
basis of an over-all evaluation, and in the sense that a coﬁsiderable pPropor-
tion of the establishments are equipped to cope with preduction in.terms‘of
quantity rather than of quality. UWhat has been said of the manufacturers?
own inventory of machine-tools is fairly conclusive in this resPect.

Thus, while certain types of machine-tools, such as englne lathes,
medlumpwelght hexagonal turret lathes and presses have already reached a
high lével of quality and productivity, many of the other machines are
deficient on the technical side, This is because most of the small-scale
manufacturers, owing to their limited production facilities, have to make
the 51mplest models, The only advantage of such a situation is the low_
prlce of the machine~tools, which in the last analyéis proves anti-economic
in terms of product1v1ty. a | .

One ObVlouS result of the prodqctlon of a large nnmber of simple machine-
tools is the 1ack of extraﬂ.sectoraJJnanufacturlng enterprise in the field of
'supp&ementary equipment and accessorles, vwhich are important factors in the

/development of
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development of the machine-tools sector, It must be acknowledged, however,
that interest in the manufacture of highly-specialized items is warranted
only when the consumer market reaches 2 certain ninimum level, By way of
illustration, a list is givaﬁ below of some of the accessories which may
be regarded as basic for the'manufacture of good quélity machihe—tools with
a high productivity, which at present are difficult to find on the market:

Component’ parts for 16&? nediun and highepressure hydraulic cireuits

Electrohydraulic, pneumohydraulic and electropneumohydraulig equipment

Component parts for pneumstic circuits | |

Electric motors with brakes

Continuous speed variators, mechanical, electric and hydraulie _

Electromagnetic, pneumestic, hydraulic and mechanical clutché§, simple

and ecmpound, dry or oil-bath types ' | ”

Revolving tables with hand dividers

Hand and automatic higheprecision dividers for milling machines .

Electremagnetic tables, higher~powered than those currently manufactured

Hydraulic plates for lathess o

If suitable undertzkings are to be set up to supplement and_su?port‘the
manufacture of machine-tools, the prime requigite is that domestic manﬁ+
facturers should interest themselves in producing more fully equipped
machine~tools and duly exﬁloitiﬁg the resources offered. by semi-éutomation
to improve the productivity of the machines manufactured, This is one of .
the most important targets tqlhe attained by domestic industiry within the
next two yedrs, In addition, as has already been pointed out, the nature
of the problems connected with the technological evolution of machine-tools
is such that, generally speaking, they could not be tackled competently
enough by the smaller firms, uhless these latter undertake the task of
carrying out more advanced projects studied Ly third parties, or by an _
agency with the necessary technical qualifications, such as a Brazilian
machine=tools institute, i fj‘;vk

In conclusion, the cuality and types of the machine~tools manufacﬁhfgd
must in future keep up more cldsely with the increasing needs of the ‘
Brazilian machine-tool inventory, as the more advanced manufééturers have
done hitherto, so that definitive consolidation of the sector may be achieved.

/As regards
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As regards price levels in the domestlc machine~tools industry and its

competitive position vis-3-vis foreign machine~tools, it is difficult at
present to put forward conclusive data reflecting the real situation for
each machine, In this type of industry such factors as quality, complexity,
and manufacturing characteristics and techniques exert a powerful influence
on manufacturing costs, and cannct be ignored in such comparisons, which as
a result become immensely difficult, and in same cases even impeossible,or,if
a strictly comparable counterpart camnot be found, virtually devoid of
significance, Locally-manufactured machine~tools show a wide range of
prices according to the greater or lesser incidence of the above-mentioned
factors on their manufacture, and this would make for unrealistic or
meaningless results if a comparison at the level of the broad classification
of machine~tools were attempted; such an undertaking would have to be
carried out in relation to each individual type of machine, and for this
insufficient data are available, besides which, it would be outside the
scope of the nresent study,

Despite the price differences observable in domestic machine-tools,
quotations fluctuate, broadly spezking, around an average of 2 dollars
per kg, which may be considered satisfactory,

Again, since exports of particular machines, such as certain types of
lathes and presses, have been achieved and some Latin American countries
are displaying interest in purchasing Brazilian machine-tools, it may be
deduced that thedir price levels fall within an acceptable range,

/Chapter VI
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Chapter VI

MARKET FROSFECTS FCR THE DOMESTIC MACHINE~TOCLS
DIDUSTRY IV 1962-71

The period 1955-61, which immediately preceded the decade under
consideration in the present study, was characteriéed by a substantial
demand for machine~tools deriving from the establishment of the motor
vehicle and spare parts industries, as well as by the development of other
metal transforming activities such as ship building.and the manufacture of
heavy equipment, Diesel engines, ball bearings, etc, Between the years
referred to, 158 718,9 tons of wachinery, equivalent to approximately
101 701 units, were installed in Brazil (see table 40), These figures
imply that in the course of seven years the machine-tool inventory almost
doubled, increasing from 125 036 to 226 737 units, with the inclusion of
machines used f{or maintenance purposes,

One result of this exceptional develofment of the metal transforming
industries was o marked expansion of the volume of production of machine-
tools, which in the period in éuestion increased at a cumulative annual
rate of about 14,7 per cent, rising from 5 085,6 tons in 1955 to
13 249,9 tons in 1961,

1, Present situation ond technological development

Between 1955 and 1961, it fell to deomestic industry to satisfy a

considerable proportion of conswaption, which, expressed in terms of weight,

v

averaged about bduber cent, fluctuating between a maximum of 54 per cent

and a minimum of 25 per cent as a result of the sharp variations in imports,
In numerical terms, domestically manufactured machines probably represented
about 60 per cent of the total, However, as mentioned above, the contri-
bution of domestic production to the machine inventory consisted of simple,
light types with an average unit weight of 970 kg, ranging from.1 136 to
854 kg between the beginning and end of the period under review, If the
average weight of imported units is estimated at 2,5 tons, the conclusion
may be reached that during those seven years the Brazilian machine-tool
inventory was supplied with machines of an average weight of 1.56 tons,

/Table 4O
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Tabls L0

BRAZIL: APPARENT COISUNMPTION OF LACHINE-TOOLS, 1955-61

To mesﬂ:c production
Porcontege
Imports
Percentage

Exports

spperent consumption

Dpmestic production

Poreentaps
Imports

Percentaze
Exports

Apporent consunptien

1955 1956 1957 1958
Number 'Itbﬁ;"' Humber. - Tons Humber Tons thumber Tons
o/ o o ¥
4 476 5 85,6 7 203. 7 2511 6 626 6 590.6 8 567 B 398.7

- 65,3 46,1 74,9 593 co.b 37.0 58,0 35.2
2 378 5 g6 2 LGl S 152.5 L4 350 10 8718 6 195 15 437,58
34,7 53¢ 25.5 46,1 39.5 6242 42,0 (AT

- - 3 231 5 3.6 3 2.7

6 85C  110%0.2 92634 13 3545 10 971 ‘ 17 467.0 14 759 23 383.8

1959 1960 1961 Totel 1955-61
Hurberp Tons Number Tons "'I\‘umber Pons Munber Tons
4 Y Y -

. € D12 9 00€s0 11 ;45':. 10 35@.2"15‘517‘ 13 249.9 62 U454 60 %27,1
Llg, & 24,7 6oz 36,9 73.b 4.5 €1.3 30,0
10 954 . 27 k1 7 %10 13 5264 5 Coh b 609.8 '39 352 90 377.0
55.% 753 39,8 3.1 26.C 5.5 30,7 62.0
5 bes 1 2.5 3 32,0% 105 85,2
19 761 36 33C.0 10 (37 29 349,7 21 003 27 227.7 101 701 160 71049

&/ For domestic produsction: recl deto. For imports ond exporta: estimaotes.

/As was
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As was shown in earlier chapters, the decrease in the average weight
of domestically manufactured machine~tools does not imply that reductions
took place in the weight of the traditionally heavier types of machines;
on the contrary, the sector increased its capacity to manufacture heavier
machine-tools, such as lathes (excluding bench 1athes§, milling machines,
hydraulic presses, and, to a lesser degree, saws (seée again chapter V,
tables 37 and 38), But at the same time new models were put on the market,
 and there was an increase in the manufacture of small units td ﬁeét the
needs deriving from larger volimes of production, mainly of light aryicles,
and also to supplement imported machinery, .

In those cases where progress was made in respect of the models and
weights manufactured, a relatively high percentage share in the market
was secured by domestically produced machine-tools, especially lathes,
saws and, undoubtcdly, the types of presses included under the heading.,
"Others" for want of differentiation in import statistics {see tables 41
and 42), The nroportion of recuirements supplied by Brazilian shapers and
planers - also about 65 per éent =~ is declining in relation to earlier
years, anﬂ:their'weight has also decreased, on account of the expansion of
prcduction of the lighter types of shapers, The striking increase in the
weight of milling machines is reflected in the steady growth of their
share in the market, although this upward trend cannot continue unless a
more Eomplete range of models is manufactured than at present and their
average weight, which has not yet reached a satisfactory level, is still
further increased, The same is true of threading machines, Table 42 also
bears witness to the particular deficiencies of domestic¢ production of -
drilling and grinding machines, in the shape of insufficient diversity
of types and light weights, Boring machines, incorporated in import
statistics along with the drilling and broaching machines included under
"Others", are virtually not manufactured at 2ll, Production of broaching
machines does exist in Brazil, but on what scale is not known,

/Table 41
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Table U1
| BRAZIL: Ag?g@? CONSUMPTION OF SELECTED MACHINE-TOOLS,
" IN-TER4S OF +EIGHT, 1955-61
(Tons)
it e Tina gastints B peotimes Ot Toel
_ planers (sewg) Cthines
1933

Domestis productien 2 sai.g L2,2 16L,9 408,k '19;5 36 3,0 1 762,1 5 085.6
Imports 1 665,48 585.2 L95,2 196.7  87.8  63.2 632,86 2 217.9 5 Sult6
Exports - - - - - - - - -
Apparent conswmption U 3L7.7 627.4 660.1 605,11 107.3 65,8 £35.8 3 s80.0 11 030.2

Domestio production 3 902.6 168.5 550.6  B92,6 308.6 7.0 U35 3 2534 9 006,8

' Inports b 06Bu2  2'B67.1 3 257.6  528.9 15B.6 2511 2 380.6 13 B72.0 27 3BM1
Exports L9 - - - - . . - - Ue9
Apparent consumpiion 7 965.9 3 035.6 3 688.2 1 h2l,5  U67.2  258.1 - 2}&2’4.; 17 126.4 36 386,0

1%60 oo o : ,

Demestic production 4 296,2 187.1 525.0 1 07946 = 3874 29,5 3.3 43180 10 856;2
Imports 2 ballt 15034 2 065,3 4ol 75,4 181.5 1 W3l 10 393.6 18 526.4
Exports 1l.9 - - - - - - 1.0 12.9
Apparent consumptlon 6 707.7 1 630.5 2590.3 1 531.0 U628 21.0 1 BE5.7 14 710.7 29 369.7

Demestic produetion 5 265.0 289.8 Toheo 1 369.4 32l 3540 57.1 5 0%.3 13 249.9 )
Importa 2911,5 22886 26968  756.1 1749 162,0 20420 2 957,9 15 003.8 |
Exports &/ 32.0 - - A - - - - . - 32.0
Apparent consumption 8 144,56 25784 3 L4917 2 125.5 517.3 217.0 2 099.1 B ogh,z 27 527.7

8/ Inoluding boring machines.

/Table 42
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Table 42
BRAZIL: SUARE OF DOMESTIC PRODUCTION AND DMPORTS IN THE SUPPLYILIG
OF APPARERT CONSUMPTION OF SELECTED HACHINETGOLS,
e ‘ 1955-61 ‘
(Percontages of welsht)
LU : 1955 1959 1960 1961 —_—
Type of machine .  Domestic Domestio Demostic Damestic
R - “production JBPOTES  ooaistion Tmports production TWPOT8  pioguction TOPOTES
Lathes 61,9 383 18,9 51a1 6349 3641 643 3647
Milling machines 6e7 9393 Ge$ 914; 4 111 88.9 1le2 88.8
Drilling machines & 2540 7500 1147 83. 3 2043 797 228 7.2
Shapers and planers 6745 325 6248 e 2._ 405 . 29,5 64 3546
Cutting machines (saws) 18, 2 " 81,8 66,1 3349 837 . 1&.3 66.2 3348
Threading mashines Selt gl & 27 . 973 14,0 86.0 161 B39
Grinding nachines 045 994§ 1'8. K 90, 2 . 23 977 27 G7e3
Others o s 55¢7 1940 8140 29 3 707 633 6.7
Total . 46e1 5%9 . .27 750 3 3649 63.1 L8, 5 51e5

g/ Including boring machines, in the cass of imports.

There is ancther point that should be mentioned before embarking upon
an analysis of the prospects for‘the domestic maching—téols industry as
regards the supply of future requirements. It relates to ﬁhis activityts
rapid rate of expansion in response to the powerful stimulﬁs of demand
in 1955-61, and the part played by domesticaliy-produced maéhines in the

 satisfaction of that demand. As already indicated, some of them have
contributed, in greater or lesser proportion, to the formation of the
machine-tool jnventories.of various industries, in conjunction.with imported
units, Although imports had already reached their peak in 1959, and in the
next two years declined to considerably lower values -- which implies the
gradual removal of one of the factors affecting purchases of domestically-
produced machines - production has maintainedlits rate of expansion,
) . /This might

de
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This might mean, on the one hand, that imports have not directly
accounted for the increased demand for Brazilian .machine-—tools, ut, on
the other hand, some distortion may exist in relation to imports and
domestic production because the former have had to be effected, in the
main, within fixed time~limits, whereas the domestically—prociuced machines’
intended to .supplement imports could be ordered as and when they were needed,
If this latter hypothesis were to prove valid, in proportion to its
sigrli:ficanc'e -~ which is difficult to assess in quantitative terms ~ the
rate of growth of domestic production might slacken considerably in the
course of the next few years, _ ‘

Accordingly, given the :disappearance of the factors that boosted
consumption of machine-tcols in the past six years and the restoration of
a normal demand siﬁuation, unaffected by the anomalous and transient
influences which operated during that period, there is clearly one
indispensable prerequisite for the enlargement of the domestic industryts
share in satisfying intern;al requirements, It must develop, not merely in
the sense of manufacturing higher tonnages, but in the more important
direction of ‘making new types of machines and perfecting some of the models
currently producedy in such a way as to prevent discrepancies and improve
the balance between the requirements of the national inventory and the
machine=tool industryls resources for meeting them,

Owing to the existence of structural and dimensional differences
between the establishments included in the sample and the rest of. the
universe, it was impossible to keep, as would have been desirable, a detailed
record of machine=~tools for the total number, in relation both to the
inventory and to future demand, without running the risk of misrepresenting
the real situation, In any event, the results obtained are suggestive enocugh
to indicate certain technical improvements which it would be well to
introduce in some of the machines currently manufactured, and to permit the
compilation of a list of the new types of machines with which the internal
market should be supplied up to 1971, |

/(a) Improvements
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(a) Improvements upon machines already manufactured in Brazil

On the ba31s of the study of domestic manufacture as a whole, some generaJ
indications can be given of the most inmmrtant 1mprovements that should be
incorporated in the machines currently manufactured, They may be summed up '
as follcwss - : |

(1) Increase in the weight of models, so that the mechines can be
higher-powered, This is a necessary step towards the achlevement of greater
productivity, It should be recalled that in 1961 the average unit welght '
of domestically-produced machine~tocls was less than one ton, and, ideally;
this figure should be raised to about 1 200~1 300 kg by 1971. )

(ii) 1Increase in cutting speeds, The steady progress reglstered in
recent years in local manufacture of tungsten carbide tools. opens up the
p0331b111ty of working with higher cutting speeds, chever, 1t will be
readily understood that there are some lines of dcmestlcallyaproduced
machine=tools which do not permit maximum ‘exploitation of these advantages;

(i1i) Availability, in some instaiices, of a wider range of feed and
cutting speeds, The extreme kinematic eimplicity of some of the models,
manufactured prevents the selection of sultable feed and cutting speeds,
making it more difficult to 1mprove the work cycle- . .

(iv) Development of. semluautomation of all types: kinematlc, electrlc,
hydraulic and pneumatic, Broadly speaking, semi~automation compllcates the
manufacture of machlne-tools and raises their cost, but this fact is fully
compensated by the increase in product1v1ty resulting from the reduction
of idle perlods during the operatlonal cycle; '

(v) More widespread application of techniques for surfece hardening of
bed rails and benches, The diffusion of these technicques becomes necessary
whenever the unit value of machines increases and it is desirable to
malntaln.machlnlng precision for the longest poselble time within the useful
life of the machine;

(vi) Better use of materlals, especially with regard to the quality
and stabilization of cast iron, Such measures are highly desirable in
conjunction with improvements in the design of castings, both in relation to
the subject of the preceding sub=paragraph and in order to ensure attairment
of the control values required by the Schlesinger and Salmon standards;

/{vii) Completion
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(ﬁii) Completion of machine-tool accessories, The rational utilization
of certain types of machine often devends upon the availability of a number
of special accessories which facilitate or permit the machining of specific
parts, - Few manufacturers have taken due pains to complete the equipment of
their machines in this respect; .

(viii) TImprovement of electric circuitss Generally speaking, special
attention should be devoted to the selection of electrical equipment with
a view to ensuring greater safety and protection against possible over-
burdening by the use of suitable materials, some of which are already avail-
able on the market; _ . )

(ix) Testing of machines by Salmon or Schlesinger standards, Obviously,
the dewelopment of this sector would have to be accompanied by more wide-
spread. applicatioh of thése standards .~ at present adopted by a mere handful
of manufacturers ~ as a result of the more exacting requirements of market
demand, and, at the same time, as a means of offering consumers a guarantee
of the quality of the goods produceds
(b) New types.df machines which it would be advisable to manufacture

The 1list of the new types of machine-tools that it would be advisable
for Brazil to manufacture during the next ten years was drawn up with

reference to two periods, taking into account market requirements themselves
and the degree of complexity characterizing the manufacture of the machines
in question, '

Thus, the machines for the first period correspond to more immediate
market requirements, beginning with the lighter and simpler types, while
those for the second period, once Brazills total stock of machine-tools has
reached approximately 300 000 units, may.better be described as supplementary
to the types included in the first group, If this programme is combined with
qualitative progress in respect of the machines currently manufactured,
by 1970-71 the potential of this sector should be capable of keeping pace
with the development of the metal transforming industries in Brazil,

[Figure VI
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Table 43

BRAZIL: SUMMARY COF NEW MODELS OF MACHINE-TOOLS THAT SHOULD BE
HANUFACTURED IN 1962-71

Number of mcdels Demand
Type of machine : 1961-71
Tota; 1962-66 = 1967-~71 (Units)
Lathes 6 3 3 52 416
Milling machines 7 I 3 11 845
Drilling machines 6 3 3 31 536
Boring machines 1 1 - L 554
Shapers and planers 5 2 3 11 534
Threading machines 6 L 2 3 233
Broaching machines - - - 383
Gear-cutting machines 2 1 1 1 573
Cutting machines (saws) - - - 12 507
Grinding machines 8 L L 6 609
Tool-grinding machines - - - 2 742
Total for chip~-producing
mechine-tools L1 22 19 135 932
Presses Improvement and expansion of 23 135
. . operational capacity of
Forging machines machine-tools used in current 834
lachines for sheet lines of mamufacture 8 031
Total for forming machines 32 600
Grand total (including other
machines not inventoried) 179 947

/Number of
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le Vertical, diameter 600~750 mm,

square or pentagon- turret, p0351b1y

with side. head variant

2, HMultiple-tool, independent slides
. and hydraulic or pneumatic back -
centre, with possibility of
preumatic or hydraulic chucklng.
Semxpautomatlc cycles

3. Single mandrel, hexagon turret,
automatic cycle

Ls Copying, np to 10 h,p., for
operations bebween centres and
chucking

Milling machines

5« Universal, fully equipped up to
. Morse cone No,

6, Vertical, up to Morse cone No.6

7. Production machine, simplex and
duplex types, automatic cyéle,
spindle heads up to 10 h.p.

8, Cast pedestal type, different
capacities up to 10 hep.,
multi-mandrel variants, cross-
tables, automatic feeds

9, Radial, with arm up to 1 750 mm
Shavers and planers
10, Hydraulic shaper, 1 000 mm stroke

11, Plane-type milling machinz, 1,2 or
*3 heads, double housing, width up to
1 200 mm; electromechanical table,

and possivility of using grinding
. heads

12, Vertical, up to 7.5 hepe, with
index head and automatic feeds

Number of models

Total

1962:66

196771

/Numbeyr of



Threading marchines
13, CRI-DAN type

1,s Threads made by cold deforming
. process

15, For internal threads; automatic
. feeding of parts ‘

16, Threads made by milling
Boring machines
17, Horizontal type

Gear-cutting machines

18, Pfauter type, with gear
. generator, up to module 7

19. Fellows type, up bto
module 5

Grinding machines

20, Urdversal, distance
between centres up to
1 500 rm, semi-automatic

21, For internal dizmeters
. up to 150 mm

22, For flats, Blanchsrd type,
. table up to 800 mm dismeter

230 For flats, horizontal spindle,
. table up to 1 00O mm

2he Production machine, with
. angle head

25, Centreless type, capacity
up to 75 mm

Special machines

Miscellaneous heads, up to
10 hepe, for setting up special
high-cutput machines

E/CN,12,035
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Number of medels

Total 196266 196771
1 1 -
2 1 1
2 1 1
1 1 -
1 1 -
1 1 -
1 - 1
2 2 -
2 1 1
1 - 1
1 1 -
1 - 1

- 1

/To judge
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To judge from the rapidity with which new types of machine-tcols have
been- introduced into the cdomestic market in the course of the last few
years, the implementation of the programse outlined would not seem to be
impracticable, During the first stage, up to 1966, an average of L.l proto-
types would be produced yearly, with one project per 25 enterprises on the
basis of 110 industrial establishments, In the second period, up to the
end of 1971, 3,8 prototypes should be prepared each year, i.e,, one new
type of machine-tool for every 32 enterprises out of an estimated total
of 120 firms of manufacturers, ,

It must be stressed, however, that since there are certain technical
difficulties attendant upon the manufacture of the machine-tools mentioned,
which in turn entail the use of suitzble machinery that would have to be
imported, the execution of the programme will depend partly upon the
incentives and facilities with which government agencies are in a position

to provide the sector.

2¢ Share in apparent consumption

In table 4/ a tentative attempt has been made to sketch the possible
development of the manufacture of machine-tools in 1962~71, on the basis
of weight, This outline should be taken as purely illustrative, and,
therefore, all due allowance should be made for the difficulty of
quanﬁifying the veriables involved, especially as regards the averagse
weight of imported and domestically-manufactured machine-tools, and, ipso
facto, the weight of the machines which will supply the inventory,

The demand projected - 158 864 units ~ is estimated as equivalent to
about 246 230 tons, on the assumption of an average weight similar to that
registered in 1955-61, Accordingly, in the five=yoar peribd 1967-71,
domestic production might supply, on an average, 65 per cent of consumer
requiremsnts, once the recommendations relating to the improvement of the
machine-tools already manufactured in Brazil were implemented and new
models were introduced, This further implies an increase in the average
weight of domestically-produced machines amounting to about 30C kg in
relation to the corresponding figure for 1955-61, It is also assumed that

[Table 44



Table 44

BRAZIL: APPARRMT CONSUMPTIGH CP MACHINE~TOOLS, 1955-61, 1962~66 AND 1967-71

{Tons)
' Supplus for
Totul production Exports Gomastic consumption Imports . {Apparent consumption
. i i ‘ P P ! . '
. i Per ar- Par
Poriod Total Armual | Total | Anmuzl : conte | TOtB1 dnmual | L Tatal! Annual contH Total Annual
welght |average | weight averagei age waight | averagm ago weightlaverage ago waight average
-4 b/ b/
! |
1955-1961 | 60 427.1] B 632 85.2 12; 0.2 |60 341.9 8 620 38 |98 377/ 14 osk| 62 [158 718,91 22 674

1962=1966 |73 665 1 14 737 |2 200 uhof 3.0 |71 485 ; 14 29q‘ 60 |47 655] 95311 Lo 119 140 23 828

7.0 | 82 610 16 5221 65 (Ll uao'

|

1969-191 | 88 B10 17 762 | 6 200 : 1 2L4p

8 89| 35 |127 090 25 518

e/ As a perzentage of total production,
b/ As a percentage of consumption.

the period 1962-71 will witness a considerable expansion of exports, which
in past years have been on a very small scale, despite the fact that the
quality of some machines has attained international standards, In the second
half of the decade such exports might come to represent about 7 per cent of
total production, a percentage which may perhaps be underestimated in view of
the possibilities of supplying a substantial proportion of the market in

the countries members of the Latin American Free~Trade Association, as well
as in other areas, which will be opered up for this branch of industry,

Hence, by 1971 a volume of manufacturing output in the neighbourhood
of 20 000 tons may be expected, i.e., 50 per cent more than in 1961; This
should suffice to satisfy about 70 per cent of domestic consumption, leaving
an exportgble balance of approximately 10 per cent,

Given the conditions in which small and medium-scale industries are
developing, on the one hand, and; on the other, the fact thalt many manu-
facturers devote part of their effort to other sectors of the netal
transforming industry, it is almost impossitle to determine the exact volume
of investment that would be required to implement the development programme
outlined, espccinzlly as the stondard of quality of the end product to be
manufactured plqys an importont part in this connexdion.

/The estimate
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The estimate fermulated below must therefore be abéépted with dve
caution: it is presented with the sole aim of giving some idea of the
. possible order of magnitude of such investmsnt, in teﬁrms“of imports of
machinery and domestic manu.facturie of 11 brototypes of new ma;chine‘-lt'ools',

The lhefavy machine~-tools that would be needed for machining and grinding
flats for machine skeletons are estimated at 3040 in number, and boring
and jig boring machines at 40-50, so that under this head,.on the basis
of f.0.b, prices, investments amounting to approxj.rﬁa‘be‘ly l,“'?--2‘.'3 million
dellars would be required,. The sméller machines .might vary between 200 and
300 units, equivalent to 2,4-3,6 million dollars, The manufacture of the .
L1 prototypes of new machine~tools would represent about 2 million.dolla,rsl,
Von the assumption that each cost between 40 000 and 50 COO dollars, Thus,
the- average figure for investment in machinery and projects would work out
" at about 6,1~7,9 million dollars, although it would be subject to modification
according to the quality of the machine-tools to be manufactured, Of basic
importance in this respect would be the existence in Brazil of an agency to
guide, direc{:, and give technical assistance to nmanufacturers, so that this
industrial activity might be properly channelled into those lines of
manufacture that would emable it to satisfy the ever-increasing demands
deriving from the gro'.n.rth of the national in\fentax'y of machiﬁe—-tools » and

to take its proper place in the industrial development of Brazil,

3¢ Concluding remarks

From what has been said in the foregoing chapters, it is clear that during
the next ten .years the development of the machine-tools industry will have to
be directed towards the production of new types of machines and the improve-
ment of some of thosecurrently manufactured rather than instead of confining
itself to an increase in annval output tormmages, Thus, the term "dexfelbﬁnent"'
must be taken to imply a phase of consolidation whereby this activity will
be enabled to keep pace in the futurs with the more and more ex:i.'gent‘ '
technological demands of the various branches of the metal transforming
industries, Only when this stage is left behind will there be an.adeQua'Ee
basis for subsequent production in excess of 20 000 or 30 CQO tons"‘per anmm,

/To ain
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’

To aim merely at expanding the volume of production would certainly lead,
in existing circumstances, to a technical crisis which in the long run would
be reflected in a contraction of demand for domestically~manufactured
machine-tools, Consequently, this sector will only establish itself on a
sound footing - especially where chip-producing machines are concerned - when
there is an improvement in the quality and productivity of the machine-tools
currently manufactured, such as has already been achieved in the case of the
products made by the leading Brazillan manufacturers of lathes and presses,

Hence, the problams relating to higher standards of quality and the
study of new manufacturing projects assume more importance than those
connected with the expansion of the volume of production, and therefore,
if the goal of this consolidatory stage is to be attainable, certain measures'
calculated to encourage manufactiwers to face these.greater respons:.ba.litles l
will have to be adopted with some depree of urgency,

Since the Brazilian inventory of machine=tools will increase in 1l years
by about 180 000 units, and 50 per cent of these, or perhaps even more, will
be absorbed by those of the metal transformming industries which,, owing to
the very nature of their products, require high-quality machines, it will
be necessary for the domestic machine-tools industry as a whole to develop
along the lines indicated under the four heads listed below, -so that it
may secure a larger share in the satisfaction of the demand pro;]ected for
the forthcoming decade: ’

(2) The average size of marmfacturing establishments should be

increased; '

{(b) The existing machine~tool inventory of the manufacturers

themselves should be enlarged and supplemented;

(c) The quality amd productivity of some of the machines currently

manufactured should be improved;

(d) Forty-one new models of machine~tools for chlp-produclng operations

should be put on the market,

These targets are hardly likely to be reached unless the machine-tools
industry is accorded the necessary facilities for solving the technical and
financial problems involved in such a development programme, These may be
summed up under the following four heads; .

/(a) Long~term
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(a) Long=term financing for the purchase of lieavy machines, to be

imported in their entirevy; . )

(v) Medium and short-term financing i‘or the purchase of l:l.ghter machines,

most of wha.ch would also be of foreign origing

{c) F:.nancmg for studies and eonstruction of prototypes;

(d) Establistment of a Brazilian machine~tools institute, organized
with a view to its giving technical assistance to manufacturers
and in a short space,of time becoming an important research centre
T ata level high enough for it to acquire an intermational

reputat:.on, like similay institutes in other parts of the world

As regards (a), by heavy machines are to be understood primarily those
used i‘or pla.nlng, milling and grinding large surfaces and bed rails for
those machlne skeletons whosc welght may amount to several tons, Boring and
Jie borlng machines, which are indispencable for overcomlng the difficulties
of machim.ng asymetrlcal parts s are also included,

The manui'a.cturers' ovn rachine-tool inventory is sadly 1ack:|.ng in such
equn.pment s ow:mg to the difficulties encountered by small and medium-scale.
enterprises in obta.:m:i ng these machines, all of which have to be imported
and vwhese pr:.ce per ldlogramne and weight in tons is high, so that long-term
finaneing is required, -

The machines referred to under (b) have unit prices more within the
Brazilian purchaser?s reach, and could be obtained on a basis of medium
and short~tem financing, They are indispensable additions to the .
manufacturers'.iriven.tbr;y: 1n thé iﬁterests of the quality of the machine~
tools produced, They consist mainly of grinding machines of various types,
special threading machines, milling machines and gear-cutting machines, most

of which have to be imported, .. .

In connexion with (e), it should be pointed out that for tLe purpose
of producing new models the small and medium=scale manmufacturers have no
sufficient finahaidl resourceslat their disposal to face the expenditure
involved in the study and construction of brototypes » processes which take
from 12 to 36 months, Such. costs would elso be high in the case of . ...
manufacturing under .:I.icence; Conse_quent;l.;'y,_ one measure that would promote

“/the development
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the development of the sector by encouraging the introduction of new types
of machines would be the formation of a special fund for building these -
new models, which would have to be applied both for the benefit of o
domestically-produced prototypes and for the construction of the first unit
manufactured under licence, Such financing might be conditional upon the
approval of GEIMAFE, with the technical cow-operation of a Brazilian machine-
tool institute,

The proposal to establish such an institute put forward in paragraph (d),
is prompted by the idea that there should be an agency in Brazil which would
provide mapufacturers with technical assistance to enatle them to solve the
complex technological problems involved in the manufacture of machine~tools
at the more advanced levels, and which, at the same time, would guarantee
the development of this important sector, in much the same way as ‘mational
institutes or university laboratories have done in other countries;

As a large mmber of the establishments manufacturing machine~tools are
concentrated in and around the city of S3o Paulo, it would be, advantageous '
for the institute in question to operate in the state capital, so that |
the presence and participation of specialists in this branch of industry,
including foreign experts, would also be facilitated,

The functions of the institute may be summed.up under five main heads,
as follows: '

(a) To.test machine~tools manufactured in Brazil and issue ceptificates
accordingly., These tests would cover primarily: '

(i) Conformity with Schlesinger and Salmen standards;
(ii) Machining, yield, wear-and-tear and vibration (dynamic tests);
(i1d) Efficiency of the electrical system; o
(iv) Efficiency and yields of hydraulic, pnewmatic and combined
circuitss .
(v) Geometric control and operation of machine=tool parts, such
. as transmissions, gears, etce; N

(b) To provide, in a consultative capacity, technical assistance in
respect of projects for firms,needing guidance and lacking technical experts
of the requisite calibre, Something has already been said of the shortage

Jof indirect
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of indirect personnel, and particularly of staff engaged on production
eng;nuerlng, in the small and medimmescale enterprises, ConseQuently, the
constructlon of new models and the improvement of cthers will partly depend
upon the efflciency w1th which this aspect of the institutet!s activities is
conducted; , | ' ' |
(e) To carry out applled mcchanics studies in relation to machine~tools,
This would be a form of theoretical and practical research which would call
for a speclalized laboratory and a small workshop for the purpose of trylng
out the components of more complex machine~tools, This section would also
have to undertake research, study and advisory assistance with respect to
types of machlnes, controls and accesscries, selecting from among the several
possiblllties and alternatlves those best adapted to the technical capabllltles'
of the manufacturlng estahﬁlshmanus and the conditions or methods pecullar to
Brazil; . -
(a) As a 1ogical corollary,o; the substance of paragraph (a), the
institute would seam to require an.industrial metrology.section, which
could ea31ly be created with little additional material, The usefulness of
such an undertaking is obvious in view of the close interdependence between
the technologipal_progress of machine-tools and working tolerances, and the '
steady dowrward trend of. the latter, The same applies to the, quality of
machined surfaces, which, as the result of technical advances, tend to show

-

lower roughhess indices;

(e) To give advisory assistance to'the appropriate srencies in
connexion with the granting of credits to manufacturers for the purchase of
production mechinery, as well as for the study and construction of new
machine-tool prototypes,

By viftué\of'these five basic fields of activity, a Brazilian machine-tool
institute would be in a position to provide the incentive to technical
progress which the sector needs if it is to be able to develop on sound
lines, Careful study would have to be given at.a later stage to the details
relating to the institutets organization, budget and juridical structure,
and to the other 1nst1tutzonal aspects of its operation,

/Annex I
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Arnex 1
CLASSIFIGATION OF INDUSTRIES COVERED BY THE INVENTORY

I; Munufacture of metal Eroductsq excluding B
' ' ranspgrt machinery and e equipment

""Rolling; w1re-draw1ng and manufacture of metal appliances frem rolled
or drawn products (rolled, re-rolled and drawn products in ba31c forms;
.screws, nuts and rivets; nails, springs and.articles made of w1re-
L.P.Ge contniners; chains, stecl cables, etc, )

Stamping and manufacture of containers {containers amnd mlscellaneous
articles made of tinplate; watering~cans, buckets, metal tags, buckles,
press fasteners, etc, ), _ '

Light metal work and voilerwork (safes and strongboxes, hinges, locks,
padlocks, metal structures, tanks, drums, boilers, cookingsstoves and
heaters,(nonpelectrié), dome lamps, etcCe)e _ _

Cutlery, manufacture of small arms, hand tools and hardware (saws, .
knives, penknives, hoes, picks, hammers; revolvers, rifles, clips,
keyrings, pins; watch bracelets, lighters, etc.).

Processing of miscellaneous metal appiiances,,not included in_the other
categories, ingluding enamelling, éélfaniz@ng, heat treatment, etc, '

II, Menufacture of machinery, excluding
' electrical machinery
Prime movers, motors, equipment for trensmissions and,balllbeafingsl/

(turbines, internal combustion engines, ball bearings, bases,
transmission axles, etc,)e

Machlnery5 apparatus and equipment for hydraullc, thermal and ventllatlon
plamt (hydraulic pumps, compressors, industrial ventilating units,
refrigeration equipment, . cold-storage plants, machinery for laundries,
heating apparatus, etce)e '

Enterprlses manufacturing englnes for passenger cars and lorrles are
included in the transport sector, .

/3. Machine=tools
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3¢

b

5¢

1.

24

3e

1.

Machine=tools and general industrial ecuipment (presses, lathes,
dirilling-machines, saws, shapers and planers; machines for wood
manufactures, for the printing, publishing and allied imdustries, and
for the glass, rubber and textile industries; machine parts in general),
Machinery and equipment for sgriculture and rural industries (ploughs,
tractors, hulling machines, mills, spraying apparatus, irrigation
equipment, incubators, etcs)s

Miscellaneous machinery, apparatus and equipment (weighing machines
and scales; elevators, travelling cranes, winches, conveyor , belts;
sewing and embroidering machines, coffee mills, meat slicers, juice
extractors; adding and caleculating machines, cash registers and

" typewriters; stapling and punching machines, daters and other machinery'

and apparatus not classified in the other groups).

111, Manufacture of elecﬁgfcalZ/ and communications
machinery, apparatus and appliances

Machinery apparatus and appliances for the production, accumulation,
transmission and transformation of electric power (motors, generators,
transformers, accumulators, batteries; switchboards,.switches, fuses,
measuring instruments, insulated wire and cable, etc.)e

Electrical apparatus and appliances (incandescent and luminescent bulbs,
heaters, irons, electric fires,'cooking-stoves, washing-machines,
refrigerators, ventilators, polishers; automatic record players,
radio-gramophones; soldering machines, galvanoplasty equirment, etc.),
Comminications material (radio and television transmitting and receiving
sets, telephones, telegraphic equipment, amplifiers, aerials, '
cinematographig projectors, etc.).

v, Manufacﬁure of transport material

Ship building and repalrlng.
Manufacture of railroad equimment (goods wagons, passenger coaches,
axles, wheels, couplings, bogies, brzkes, etc.). ‘

Including equipment for motor véhicles; _—
' /3« Motor
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Motor vehicles (passenger cars, lorries, jeeps, buses, vans, etce,
iﬁcluding the manufacture of enzines),

Spare parts for motor vehicles (radiators, axles, wheels, canvas and
metal hoods, pistons, gear-boxes and all other parts or equipment for
motor vehicles, including stamped sheet components, but excluding
electrical, glass and rubber parts). ,

Trailers and coachwork.{coachwork for ambulances, vans, buses, trailers
and semi-trailers, etce)s .
Bicycles and motor cycles (motor scooters, tricycles, moﬁor cycles,
bicycles and spare parts for these vehicles),

Animal traction vehicles (carts, barrows, carriages and hearses, etc,)e



