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1. PURPOSE

The purpose of this psper is to give an orderly description ef the most outertanding

features of the evolution in the oharacteris“tics of Argentine machine tools between
1962 and 1972,

The intention has not been to preaent a detailed end systematic catalogue of all

developments, but rather to describe the mein lines of development and ppebablec future
trends.

This general demcription concerning the period in question covers the number and
type of new or modified machines which have entered the market, their main character-
istics mnd, in sddition, an overall evaluation of mepufacturing means and methods used.

Throughout, the parallel evaluation prepared in 1962 by asu}/ is used to mm
the relative situatione in euch case,

The conolusion omntains en assersment of possible future éwaiapm, in the 11&
of looal end regional market prosvocts,

2, EWLUTION OF TYPES AND MODELS ~ CHARAOTERISTICS AND PARAMETERS
2.1, Lathes

The menufacture of tuming machines in the decade wder oonsideration comprised
oentre, copying, turret snd automatic lathes,

2:1,1. Cen 58 &

" orourrent.,,requirements meke indispensuble.,.some types..oup to
2,000 = 3,000 1pm...differentiated even more from the.,.mechines
intended for genersl servicing and meintenanze,.."

Yoo smanulfacturing more powerful end highly diversified models..."

"essthe range of...copying lathes (should be expanded) to include more
powerful units with increased cepacity..."

(BoLA, 1962)

Argentine, 1963,




(1) Benge

(11)

" features and performance,

' 1imits, the fabrication of moving components, electriceal oontrols,

During the decade, the renge of centre lathes was expanded sub-
stentially over thet which was available in 1562,

The menufacture of heavy lethes, which has been rapidly expanding

in the lest Tew years, has firmly established itself, and machines
with weights up to 10 tonnes, e swing into the gap of more then

1,700 am end slow speeds starting at one=hall rpm are bemg aupplie&. ~

The range oovers small md mediume~sized lathes with gpeeds up to
3;% by

As regards integrl copying machines, mamfactnre of which was
Yegun 28 serly as 1964, two models of lathes, one twowtomne and
ene four-tonne, have been perfected, one under licence and the -
other completely locally, '

The observations made in 1963 conceming the types end character=
{gtics of centre lathes cen be coneidcred to have been heeded in %
the intervening times, end especially in the last five yeare.
Thus, there has been a trend towards speoip.l;zmicn of the verious
types of mechine as regards their average weight, structural

Yor example, the véight of o reprecentative centre lathe with a
distance of 1 m between oentres has increased by £6 per cent from
1,500 kg to E:BW kg

The stetic and functional characteristics have gone hand=in-hand
with this development. The desigz of beds, the speed renges smd

threading capacity snd pregramming stops have undergone basic
changes.

The range of speeds sxtends from one-half rpm to 2,800 rpm
(depending on the model),




There is specializatieon in rs enges based on the purposes for which
the machine is to be used. On the whole, the range has been
expended at both the ‘op and the bottom of the scale,

The ronge of types includes lathes with gap beds and sliding beds
with & swing of up to 1,700 mm,

Bed design has ée\mloped, as shown in part by the substantial
increase in unit weight; the bed guideways are much sturdier end
are supplied either tregted or untreated; there are models with
detechable steel guideways on cast and welded steel plate frames
‘(see 2.11 conoeming casting).

The design and oconstruction of the main moving components have also
wndergone substantial ohmgea

%hc increase of the maximmeminimum range hat led to a rediamsioning
o* the moving and supporting components,

In this connexion, forged spindles and treated and ground gear
trains are becoming frequent, and the use of mltiple~disc clutches
and brakes is becoming widespread in all the main moving components,

In this oconnexion, the results obbained with independont brakes
end electro-megnetic clutches have made it poseible to simplify
design without reducing the efficiency of the mechine, while
using resources availible on the spot.

Muring this period, accessories which have steadily reduced idle
time and consequently increased machine efficiency were developed,
Hydraulioc tailstocks and autometic threading devices using a

simple tool are being produced as standard equipment on some models,
md oontrols and end-of-stroke stops making possible increasing
autometion in the operation of turming mackines are being used.

With regerd to electric controls and lubrication, sec points 2,11
and 2:9:3,



2.1.2, Turrgt epnd osutomatic lathcs

u,,.the poor variety of types is surprising..."

tyeeperfamancen (should be improved) .. .both with respect to operational
sizes end...the degree ofsssnutomatione. "

(ECLA, 1962)

Renge

The renge end variety cf turret lathes has not chenged in the period
wnder consideretion.

Turret lcthes with a bar capecity of up 1o on {n diameter are being
manufactured.

Op the other hond, their performance and operstional sizes have developed.

 The weight of the largest machines hoe increesed from 1,500 to 2,400
kg, and their dimensions snd structure]l charscteristics have chemged
scoordingly.,

The beds arc treeted; speeds renge up te 3,000 rpm, nd shifte in
gpeed are brought about by levers end multiple~diec clutohes and 2-speed
and jespeed engines,

A1l the types of nowcssories recuired for officient utilization of these
pnchines rre memufactured, end this fills an important gap. -

The renge of single=spindle automztio 1&??'1@8 expanded considerably in
" the period wnder oconeideration.

Pixed headstock lathes sre being manufectured with a bar capacity of
from 15 e to 60 mm in diameter, with as much as 5 tool holders,

Production of a model with ~ moveble headotock having @ bar uyﬁi@y
of 12.7 um s beginning,

1% is interesting to note that other models of turret lathes have not
appeared, This fact, which was alreedy referred to in 1962, wmﬁé appear
4o reflect a specisl situation in the metzlworking and mechanical
engincerin; market, whick, enecountering an expansion of the production

of articles o¢f wass consumrtion =nd nutemcbile prris, would appear to
hove progressed directly to copyirg mochines, special machines eomposed
of units ond sutomntic front—cyperct 4 lothes, ss oppropriate, in the

case of parts too lirze for currant turret lathes.




2e2s 11 mchines
"eesare currently in the doeveleping stage.,.!

“seefew types are menufactured...:he revision of some desighs...and the intro-
duction...of...semi-autometic (machines).,., including production machines
should be continued,,.” ’

".setherc are not meny models which can function...under demanding operating
conditions,,.."

"Programmed foed cyclesess, includinge.. {uni~directionnl) fe-d should be
improved and/or adapted..."

(BoLL, 1962)

The variety of milling machine models inoreased during the pericd wder oon-
sideration, especinlly the seoond helf ¢ it,

The first development was tased on the universal e&ad verticel mashinss which
were already present in 1562,

This development involved variants of the besic machines, which preserved their
original structure, but vere converted intoc more versatile milling machines., ¥For
example, in 1966, o copying version was brought out, and shortly aftcrwards several
versiens with & universel headstock or = turrct suiteble for various dieing or
individusl prodvction operations appeared,

The existing wniversal=type model: were at thc same time increasing in weight
(for exemple, & No. 3 increased from 1,500 kg %o nesrly 2,900 kg), and the renge
of possibilities of moving components was expanded (2,000 rpm, single~direction
milling, repid feed 2nd retur. movement in 3 dimemsions).

Already ot the boginnimg of thc period under considcration, the renge of
nodels extended to No., 5 sizes,

Independent engince are used for the feed, and machines with cutomatic operating
cycles using electro-mognetic or electro-hydraulic circuits controlled by end-of-stop
end/or card programmers are alrcady being eupplied.  *
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On the other hend, the develepment of productien milling mochines hes been
legging (with the cxception of machines produccd to erder). For vuomple, it w8
only in 1947 thet the first (stendard) nroductien milling mechines cquipped with
autometic cperating cycles and hydraulic feo¢ wore sericse-produced in smeller sized

modcls woighing one tonac.

It should be pointcd sut, 28 noted ebove, thot meny completcly zutomntic
production machin.s (with loader) were monufectured for special us:s during the

poriod under considerction.

2.3. Drilling machince
" .. e0ther machines of light-weight and heovy types need to be developeds™
(RCLA, 1962)

#

The dcvelopment of drilling machines was wneven during this perdiod, depending
on the tyve consider-d. '

The manufacture of emell bench drilling mechines has been expanded o hachines
with & high number of revslutions,

‘ .
A large number of models of nass=produced genera.-purpese niller drilling
mechines (pillar and frome) with capecities of up to 40-50 mm and weights of 1.5 tonnes
having o wide renge of feeds and speeds, ond owuipped with gear boxes, have been

developed.

However, there hos been little devclopment ¢f intermediate serice=produced
mochines intended exclusively for production work,

Just as with turrct lathes, it would appcar th-t the failure of mediume=capocity
production models to be brought out tould be sttributed to the mesaive intreduction
of snecial machines censisting of units,

On the other hand, heavy single and mﬁltipl: spinile production machines with
weighte wp to 10 tonnes, cepacities (in onc espindle) of 110-130 mm, areas of
util4zation of approximatoly 650 x 500 mm {in the casc of multipic spindle machines),
power of up to 20 hp and autometic cycles opersted by cams which activote the
components of the hydreulic feed circuit are belng supplied.




el B

There has bean considcrable pregress in the design ~néd quclity ef cxceulion ef
rediel and semi-radiel mechincs. Machines with trevel ef 1,500 mm ond eopacitics
of up to 50-60 mm equipped with treated and ground gear irsine snd spocd pro-
selectors, with specde ronging up to 2,000 rpm arc being suppliede

There are models of both radial :rd semi—rodial machincs which hove an

auxilizry pillear.
2. 4.

",sothere have,..been some initiatives by...craftsmen...”

".eo (end) there have been others which are better structurcd...under licamoe...
better meeting demands.,."

“eseproduction grinders are not manufactured...and only ome, still imperfect,
centrelese grinder is producad,..”

"seethe hydraulic ecircuits of grinding machincs should be perfected with a
view t0...8 higher dogreec of automation...(end) the imprevemcnt cf the
oentr-less model should be acceloratedese”

The menufacture of grirding machines was rcpresentcd at the beginning of 1962
by one wiversal model, two surface modcls and one centrelces model.

The paramctcrs for the surface-grinding end centreleas models are virtually
the seme as at the beginning of the perdied under consideration, although the
operetional characteristics and dimensions hove chenged considerably,

One inturnalegrinding model is also mapufectured,

During this period, the universal grinding mechincs produced by three menu-
facturers have been doveloped 1o the point where therc are production grinders with
sutometic cycles, oven oquipped with dircot mcasuring devicea.

The weight of the 500=600 mm centre machines hes increased from 1,700 kg to
2,500 kgy and the distance botween centres, in scries production, ranges to
2:m mi

By the and of the period, for example, spccial rrinding machines with two

heeds and a distance of 2,500 mu between contree for grinding coupling shaftas,
with a slanted head for grinding crank-shafts, etc. wore being manufactured,




The mechincc rrc prduccd in wnivers~l and preduction versions with grinding
whoels up to 2%, which allew fer infced work -aid heve #n autometic cycle with

direct mcasurcment incorporcted,

It is significent thot the mest importent progress hre been comected with the
development of fccd hydrsulics, which had already bewn mastered, moking possible
fceds ndjusteblc to © m/min, and with the dimensioning of the critical cemponents
such as the grinding wheel spindle, the workhoad end lubricat ion systems using an
indopendeat pump. All these developments have been corricd out completely locally,

In the cese of cemtrelcee grinding, thc mochines ve sutomatic operating |
cycies, electro-hydraulies drive, conctsnt regulotion of grinding wheel spocd and
pressure lubrication incorporsted into them snd wcigh nearly 4 tomnce. In addition,
one type is monufactured wnder licence,

As regards surface grinders, during the period under consideration, domestic
indnstry wae producing varicus modcls with strokes of up to 600 mm and automatic
transverse movement of the grinding whe l. '

During this decade, supply remained within the seme parametors, tut the range
of varisnts snd sizen wes coxpendnd,

For oxample, o full rengc of veriente for production, die-mcking snd mein-
tenance work, =ffording possibilities for automatic verticel movement, rapid move~
ment, performance of autonstic cycles, continuous or intermittemt foed, otc., with
welghts of noerly two tonnes, has been dcveloped,

Thesc models can alrcedy be used for template=truing and special diamonde
surfacing of the grinding wheel.

At the same timc, veriants of the cup=whccl models which, around 1962, were
confined to smell mochines with mobile heads and fixed tables, were developed with
changeable tablos, within the same perametors as described above.

In the past decode, & full renge of magnetic face chucks was brought out.

2.5, Broaching mechines (boring machincs)

v, multiplc-head light-wcight broaching machines are not yet being
menufectured...v
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&

Production of universal broaching machincs hoo remaincd limited to a few medium

small models, without: furthicr development,

The manufacturc of production breaching machincs, on the other hand, has been

rapidly levcloped through the efforts of the menufacturers of machining (opcration)
mits,

For examnle, these manufecturers supply production trosching machines with
one, two and four spindles, automstic cycles, hydreulic or hydro-mmeumctic foed,
and even zir-cushioned spindles, as well as spcecial~purposc broaching machines,
produced to design. For exemplc, boring mechines are produced for the cylinder
blocks of intemal combustion engincs (not only for cylindcrs, but ‘s1so for cranke
shaft scats, etc,), which also perform operations requiring radial fecd of tools
with which the boring bar ie cquipped.

In sumary, the problems of light and heavy boring cem be effectivcly solved
by domestic supply. |

246+ Othor machinos

205310 'Q

The menufacture of shaping mechines in the country extends to those with
& travel of up to 320 mm and 100 strokes per minuto, with mechanical
drive,

In tho pericd under consideration, the production was developed of
models with & weight of ncarly 3 tonncs (sn inercase of nearly

25 per cent in weight), fitted with hydraulic clutchos, hydraulic sorve
table and tool fcods, pressurc lubrication, rotation of the teble Yty
meens of gear whecls and worm gears and sophisticated locking and
sefety mecheniems,

. Manufacture to order of mochenical and hydraulic planing machines with
tables of up to 5 to 6 m has continued. This production has benefited
from the genoral dovelopment of control and drive mechanisms. The
sise of the market doce not mekc possiblc normel series production.

2.6.2,

The types of circular, band and bladic sawing machines produced have
not changed radically since 1962.




Machines (hsck sawing) with capseitics of up to 1,000 mm are produccd,
Circular sawing mochines ganerelly have monual feed, DBond saws are

produced in verticol (do-z)1 tync) ond inclinoble models.

2.6.3, Tool and cutter grinders
In adultion to tocl grinders with cingle stecl mé carbld: edges,
universal grinders, including accessories, with guide pullcys and
welights up to 1,000 kg arc nroduccd.

In eddition, manual grinders for bare arc supplied.

2.7, Machining undts and spociol machincs oomposed of nits

", ,ap=to=date tecchmicues for manufacturing spceial transfor or fixed-position
mechines using sdaptcd drilling units or heads have...boen aoquired..."

The production of special mechines composcd of mechining units wes already in
the starting stages st the berinning of the period under consideration.

This eruipment has bean greetly developed, as regards both the unite themselves
and the machincs which arc composed of tham.

While in 1962 only onc firm was producing units with & capacity of up to
epproximetcly 10 hp apiece, by the end of the period, five firme had developed
the production to order of mechines consisting of stenderd units having o capacity
of 30 hp and an arca of 1,000 x 1,200 mm. |

This development wes toking place et the same time in the dosign of nachinery
~and the production of sutomation and operstion componente (considered sepevatcly),

During the decede, users and monufacturers quickly familierized themselvzs
with the engincering of automastic machining systems,

The present stege of development can be axemplified by the fact thet nearly
all the motor vcohicle munufacturing firme and meny of the firms producing durable
end consumcr goods arc cquipped with specinl machines designed and monufactured in
the country, which are produced using wnita and operstion and ocontrol mochanisms
which are also domestic.

For oxample, machines with a totel weight of 30 tonnes having threc workhesds,
a capacity of 60 hp and en arce of use of 1 x 1.20 metres, which machine workpiecos
weighing nearly 500 kg (diescl engine blocks) arc being manufaoctured,
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The heads produccd ore for boring, drilling, threading and milling oncrations.

The mechincs produccd are of the type with tronsfer cnd fixed rsition of the
worknicce,

-

Operetion is based on cycles, the logic =nd structural featurcs of whick arc
in many cascs oxtremely complex, ganerclly using hydroulic :md/or meumoiic and/or
clcetronic contrel componcn.s.

Hydraulic cperation mcchenisme gencrally predominete ovur other types.

"he techniecal cheracteristics of the wnits include spindles with pro=loaded
bearings, sometimcs with high revolving spceds, for fine boring opcrations.

Multiple-spindle hcads arc also supplied (with fixed or adjustablc posption),
with or without an idler _ear,

“,..on the wholc (this production) sppoars to heve reached o high lovel of

dovelopment,., (it is gblc to) mect. .. demanding requirements,.,and coven, in
some cases, those of hoavy industry.®

"eeodt ¥ill be ncccosary to strengthan the product cngincering...”

The development in the design and characteristics of these mochincs is
exomplary of thst for metal-forming mechincs in goneral,

Firstly, in 19611962 tho limit for guilletince wes 3,000 mm x 12,7 e
and for bonding mechines, 150200 tormes,

Yor sevoral yeors now, gulllotincs with dimensiens of 3,000 mm x 7/6"
(mechansoal drivo) and 1% (hydreulic drive), and bending machines up
to 600=T00 tormos with lengths up to 6,000 mn have boen preduccd,

The design of framcs hes not chengod substentially bocause it is
basically moceptable; there heve beon improvements in guides and slide-
ways, which arc now detachablc, snd in drive and lubrication mechanisms,

For exemplc, pneumatically operatcd friction clutches arc now standard
cquipment, ond centrelized pressurc lubrication iz in somc ceses
provided by supnlicrs,
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Picunstic or brdro-mnomeatic esmpenc-tors have Dean incorporated i:do
the cushicning devices in hicavy end lerger models, Hydraulic fixturcs

for holding the tlrte erc ruso gtencard coquipment,

Tmprovemerts hove oG e Al weoios Ly Molung them independent ond
romoveblc, mmd 1n toole by giving them rcctangular cross soctions, thuc

making eveilable four useable cdgec,
Cuillotines with motorized stop sets nrc supplicd.

Another importent innovation is the provision of spocial accessory
oquipment for hendling the shcet metnl, Feecders, staclkers and
handling dovicea to tum the workpieces are oupplied in acoordancc with
the requiroments of customers,

About four years ego, hydreulic drives with domestically produced high-
pressurc rotairy pumps and multiple pistons wore introduced for the lerger
machines, meking possible an increesc in guillotine cutting oepecities
md considerable mechanical siwplifieating at tho cxpanse of slounar
spocda,

The welght of 420 nechines themsclves heo groetly chenged since 1062,
Yor crample, the veight of a 60-torme rress hos incrossed from four 12
neerly sevur vomes (¢ 70 por cemt), end thed of a 120-tome pross
has imorcesed from 14 o 17 tormes (+ 20 per oant)y there has elsc
boon en averege incroase a1 20 por cont for gvillotines with dimenazions
of 3 mx 6.20 v,

The larger machines woigh eround G0 tonnes,

Thore have at the same time bewn substantial inorcascs in the prooiclon
roquired by the industries related 4o thoe motor vehicle industry.

The production of plate bending machines, which was for a long tinme
irregular and limitcd to smaller sizes for thin shect, has substaniiclly
increescd in recent years withrespoct to heavy medele, with thiclmcesen
of up to 40 mm, threc adjustahlc rollers end provision for pre-sciting
curvature, and leagths of approximatcly 4,500 mn.
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Mechanical eccentric precses

“essThere chould be greester specialization in...presses...up to
80 or 100 tommes... (znd the manufacture) ci’ cuxiliary equipment,...such

as...feeders, supports...etc. chould be increased.”

In this manufacturing activity, which ha: a long tradition in the
country, the naximum capacities fluctusted ayound 200 tomnes in 1962
(throat and horizontel),

Since 19€/, there have been efiorts to expand to larger cepacities,
For exemple, beginning in 1966, frome end throat mechenicel presses
with cepacities of up to 400 tomnes and tables with dimensions of
approximately 1,500 x 1,000, themsclves weighimg up to 80 tormes, were
supplied,

It is interesting to note thrt this production is mede poaeible on the
one hand Ly the demand of the motor vehicle end industry, and on the
other by the capucity of press monufecturers themselves, supplemented
by the existing machining capacities of other firme nanufacturing heavy

o#pitel goods,

Around 1967-196C, four intemestionally-known licences were granted in
Argentine, but the production in the renge nentioned has hitherto been
locally developed, Some locel developmente such o3 the "cluteh and
cushioning mechanisme in the trencmission de-erve special memtiom.

As regards other aspects of stamping, the supply of shect metal feed
squipment for conventional presses deserves mention.

The field of presses operating at more than 150 mtrokes per minute has
not yet been loocelly explored.

e s8e8
The menufacture of this type of mechine, including models with automatic
cycles, up to 1,000 tormes, for use both in metalworking end mechmnical

engineering ond also in a wide variety of industries, wes alreedy
firmly established at the beginning of 1962,

The renge has been very greatly diversified during the period under
considerction, end oovers the most varied.uses.




2;§i4i

- 16 -

Frame snd column presses in stenderd nocels with capacities of up to
1,000 tormes and tables with dimensiors of 1,750 x 1,500 mm, automatic
cycles end air and water cushioning arc now b ing cupplied,

However, the most immortant develonment in the period under consideration
was in the field of spvecial machines, aud releted not only to size and
pover, but alzo to design.

For exanple, presses with forces of 7,020 tonnes and dimensions of
1,500 x 1,500 mm; dle=testing units with dimemsions of 3,500 x 2,300 mm
and weights of 100 tomces; machines with forces of 3,500 tonnes and
weighte of 00 tormes; carousel mechines for continuous pressing of
sutomobile doors; speccial trensfer presses for the hot production of
pressure pipesn, etes hive been manufactured.

The development of hydreulic systems (engines, electro-velves and
distribwtion blocka), vwhich begen precisely with the press manufacinvers,
has mide possible this notable development, talking place ot the same ‘
time as the development of the supplies of large castings emd the
introduction of largas mechine tools into workshors supplying the machine
tool industry,

Other forming mochines

The devcloument in respeet of motor vehicles and durable consumer goods,
together with that of operetion devices; hes rede possible new develop-
mente,

(4) Depding
For cxemple, higheproductivity pipe end profile bending machines
for diometers of 50-G0 mm, with automatic oyocles, fully hydrenlic
drivey endeofestroke stops and adjusteble pressurestats are
being menufactured,

Profile bending mechines for circular forms are aleo manufactured
for chipyards, railway workrhops, ctc,, without limitations es
tc size,




l

(11)

(i11)

Straightcners

The volume of shecet metal werked in responsc to the types of demand
referred to above has resulted in the menufacture of highe {
productivity sheet metsl: straightoners,

For the same rcason, the menufacture of multiple~blade rotary
shears devcloped during thc period under consideration,

hears

The production of disc cutting machines for thiclmossesn up to
6.2 m, with six cutting edges, inctalled cepacities of %0 hp and
speeds of 30 metres/minute was alse developed during the period.

(1v) Cutting

(v)

In the ficld of mechanical cutiing of scotions, a much wider range
is now being offered than in 1962,

Combination (universal) mechines for cutting mections, bars, pipes,
ete. with dimensions of 13 x 130 m invo scctions, with a weight
of 3,5 tonnes and a copacity of 8 hp, end rultiple shears for
sections with ditensions ¢f 7 x 51 mm, weighing 5 tonnes,

During the period, the models of steel billet cuttors made necessary
by the spread of forges, which cut squares 95 to 130 mm on a side
(depmding on the quality of the matorial) using a 440 m tool,

end have a capacity of 55 hp and a weight of 22 tormes have appeared,

The appropriate motorized roller treins with & length of 6 m, &
weight of 4 tonnes end en installed copacity of 10 hp, are alse
supplied.

The production (wder liccnce) of & full range of vertical and
horizontel dynamic belancers for industrial uso, up to 3 tomnes
and equipped with mechanical or electronic foed veriators, hae
devoloped out of the manufacturc of equipment for whecel balancing,

The devices indicete imbalance in 2 planes and sutometicelly
indicste its megnitude and dircetion.




(vi)

(vi1)

Electro=crezion

Mechines arc supplicd with a capacity of up to

Thread rolling

This linc of machinery, which has a long local tradition, was
expanded during the period under comsideration te include units

with an eutomatic cycle (including eutometic foed), Units with
diemcters of up to 20«30 mm and wedghts of 5 tornce ere menufectured.

Iorgirg mechipery
Cunsidersblo progress hes been mede during the dcosde in forging
sechines,

The pneumetic hemmers with & dmdn of up to 600 kg which were
menufectured in 1962 heve developed into o full line of doudle~
acting drep hesmers (1ift and thrust using air or rteca), with
drops of up to 1,500 kg and weighing 5C tonnes, a8 roquired hy
the enlorgement of the sutomeMle industry forges.

Theso mechines have romovable tempered guides and can bo used as
drop=hemmers or, by means of an cdditional pedal, 40 deliver
mltiplc blows,

A power press with jews ("Basmueo” type) and the forging rollers
for it have elso been developed.

In oconclusion, the machinery required for aeéimisaé production
forges and for maintenance snd forging work. are proddoed,

The traditional line of friction presses snd hydreulic dicing pressce

hes continued to be preduccd with the ususl paramcters (700 tormes
md 1,500 tomee, rcspectively), tat w'th the incorporatien of
improveuents with respect to slides, rressurc lubrication and
commond sorwvoe,




- 1" -

2.%, Operation and control Systens and dovices

“sesthere arc a number of...hydraulic and meoumatic components,..in the
merket with which it is possible <o fit out.. -automer ¢ systems of some
complexity.,."

"eeothe mass production of thesc wndor.. «exacting stendards should be
“im’.&tﬁ-.-"

The manufacturc of sutomatic operation and control devices and the development
of their application in mechinc tools have been emong the most dynamic aspects of
4 the scctor in the period under oonsideration,

1 The manufacturc of hydraulic operation devices began in the 19508 with
3 hydraulic piston pumps, Pneumatic parts, designed to roplace parts of imported
% equipmont, put in en active eppearence later on, sround 1955 or 1956.

209034 & g_‘&:\lliﬁ Gmrét;ﬂ— n

Already in 1960, at lcast three {irms producing machine tools were

manufacturing their own pumps and velvee, and this self-supply situation
predomiiated wmitil 15355,

During thie period, the parallel demend by the manufacturers of road
. and agricultural machinery smd motor vehicles promoted the growth of
independent manufacturcrs of vane, clutch, fixed and variable flow

piston and ocan pumps and zlso manufacturers of clectro-valves,

4s & result of the introduction of new clastomers, the locel manufecture
of special wnits, the improvement of shell cesting and the utilization
7 of new menufacturing tcochniques, virtually the full range cof clectro-
:; valve pumps, oonnexions snd hose pipc wes being marketcd in 1968,

Only amall valves for handling flowa of lcss then 20 litres/minute
| ad hydreulic logicel control wnits arc not nanufactured {or marketing
reasons, )

Accessorics, filters end inter-changors arc locally manufactured in full,

Axial piston variable flow pumps are currently undergoing commercial
development.




249.24 Pncumatic oncrotion anc control

The menuf: cture of pricumctic peria was sterted in 1956-1957 with replace—

ment ports for inportcd circuits.

Full menufacturing begar between 1962 and 1964 on the besis of entircly
local ¢evelopnart, without licences (as ir the casc of the development

of hydreulic syetoems),

The year 1964 wss critical becausc, in the context of LAFTA, Uruguay was
authorized to install = foctory for pnoumetic avtometion components
which did not progpery,

The first locsl clocire=-valves wore produced in the samc year snd the
greduzl progress towards their manuiscture for end uzc in 211
industrics startcd. These products have from the beginning been besod
on a modular principlc in all industrics,

Just as in the ficld of hydraulic systems, 1968 merks a finel dividing
line, At this time, now and morc modern modols end new meterials were
introduced (modular valves, new elsstomer scalg, separato bed pletes,
aluminium casting),

Locally duveloped moduler fluidic control wnits were introduced into
the markot und the firet logical eciyouits of loocal origin werc installed
in industry,

Around 1970, the menufocture of opcration components (vrlves, oy'inders)
and control perts (gutes) was considerably changed by muvs menufecturing
techniques,

Work on the development of fluid control units hes been corried on
simultancously in wniversitics (low ad mediun pressurc) md in
indusiry (high pressure), '

The moot outstending current developmoirts in the latter field are
conrtituted by plug~in plastic medular-pancl fluidic oontrel units,
which are to appcer at the end of the yoar, and a pulse motor couplcd
with & hydraulic pump activated through digital control units,




The most rceent spplicetien of rncumctic oporotion §o o machining wits
with hydrc—-pneumetic fced (1971), which arc mouss produced on » modular
banis,

2¢9¢3s Elcotro-mechonical and clectrenic oporation znd control

Thers hos %Ween coneidersbl - progrost in the clectrieal operation and
control oi rechine tooly,

Therc has Zeoen z large-scalc shift during the lest dccade from direct
oontrol of mechincry by switches to control by low—-veltage serwo
eircults operating through contoctors.

At the samo time, intcgrated clectric circuits using either motors with
up %o threc timer speeds, thyretron snced regulators or mcchenical speed
veriators heve made possible control systems for feeds, slides and
heads, roteting end lincar specde end operetion of highecapacity emgines,

The menufacture of pulsetors, contectors, terminals and micro~switches
; started in shis period and bhos developed setisfactorily,

,AQ.;.Tbe use of licanoccs

|
| , In the last dcoade, tho use of foreign licenses has conciderebly increased,

: The number of models manufecturcd under liconoo has inorcased from twe or
; 'thrce to nearly ten.

Thie situation har mevrral pecali&r featurcs, It ic very scldom that the
Iicemce is used to initiete menufecture of & family of machincs frem soratch,
BIn most cases, the menufacturcr uses it to producc ¢ model belonging to o family of

Rz ahines which he was already producing on thc basis of his own 46?&199&3{;% work,
generally suoccssfully.

| This points to onc of the reasons for using licences and adventeges sought in
doing so., Thiw is the shortening of the development period for the model, combined
th considerabie promotion cffect comnocted with the name of the licenser.

I also gocs without saying - and this hae been confirmed by the facts -
that liconces are not - end were not in the perdiod under considerstion - 8 penaces
fmeking it possidle to move from omc stage of devilopment in which inedequate or
unsatisfactory models arc being produced to a gsatisfactory stage: on the contrary,
jthe production of good locally developed machines weuld eppear to be a prorcquisite
ffor the efficient usc of & licence,




Expericnce geincd has lse shown that, »o~rt fron the advanteges doseribed
above, the usc of forcign know-how hos enteiled some distinet difficultice which i
should bc taken into acecount. :

The information obtaincd is oft:n incomplectc or inadcaueste; the user of the 1
licence hae to fill this gap with his own cxperiomee, sonctimes cven providing his i

own solutions, and this reduccs the velue of the licence purchased.

The models arc frequently not completely suitod to local usc and/or production,
and this also makes appronrizte adaptetions neeessary.

Consoquently, it can be concluded that this spproach has constituted a mesns
for the development of design and, sometimes, of the production of machinc tools
of a supplementary type ~ & term which is not intended to disparage their value in
welledefined situations, ¢

2.11, Reme

The methods and conditions of menufacturc and the equipment used by menue
facturcrs of machinc tools have developed favourshly during the perdod wndor con-
sidoretion, as showmn by ecrtain rclcvant facts.

(i) Piret of 211, exsminstion of the cquipnent aveilable in medidne tool
factorics Indicates that this cquipment hoas substantially improved in
many esteblishments (see table 1),

In perticular, thc eizc znd type of besic mechinery has been brought
gonsiderebly morc into line with the tyne of production.

Although it is cloar thot this improvement has varied from enterprise to
exderprise for wnderstandeble reasone, devclopments with regard to the |
manufecturers of the heavicst maohinery should be mentioned as o generel
example. Those firms arc now fitted out with a complex of basic -
equipments plening machines, planing end milling machincs, boring
mechires and nilling mechines of = sizc end capacity more then adoquate
for their production, a situation which is very differemt from that

in 1961,




(11)

(111)

~y

hmong the tyrocs of ecquipment being uicd, memtion choule bo ade of the
instollotion of o numeriesl control (NC) Lorin: aachine in one of the
most importont factorics and the cquipment of mony production mochines

with digital nmcocauring devices.
24 g

The same, with idonticel limitrtions, iu truc »f avoiloble finishing

mechines,

It is truc that this asscrtion docs not lold to the seme coxtont with
regard to the grinding of geers mnd sorrated shafts. Copacity in this
respecot 18 concontratcd in twe firms which scrve threc others. The
absence of en indepcndent supplicr mekoes itsclf felt.

3econdly, mention should Yo mede of the priimary services now available to
menufecturcrs, which made it possible to manufacturc certzdn types of
machinery end meet certain requirements during the decedc,

Extra~heavy mechanized couipment produced by the manufacturcrs of other
capital goods (shipyards, clectricel ccuipment) are aveiloble and are
used, and have made it possiblc to produce ~rticlcs of an exceptional
gize (20~-25 tomncs).

Another sorvioce which is froquently uscd, elthough not affording an

eptimm solution, is provided by the jiz borers in the mechanical engincering
industry (apart from thosc installed in thc manufacturing plants themsclves),

The number cf thesc availablc wes increascd as a result of the exponsion
of Jig and die moking required by the motor vchicle industry, and they
are taken advantegc of by the machine tool industry for the production
of its menufacturing fixtures.

The mcréa,se in number, variety end quelity of supplicrs has been o
distinctive -~ and perhaps the most outstanding - characteristic of the
period under coneidcration.

Mention has elrcady been made in snother chapter of the importance of
the menufecturc of operating end control parts (pumpe, clectro-valves,
ripes, engincs, key switches, contactors, terminels, ordinary switches,
e‘tc.), meny of which only sppearcd during the period under considcration,




a sceond fretor which has hed o fundermontel influence an product quality

and improvement chould be nmentioncd hore

This is the dcvelopment of ¢ sting rnd heet trctment in the country,
In 1961, high-cquelity costings for wmall toichen of complicoted articles
were provided by enly a fow sunplicr= ancy in proctice, this mcant that

meny menufacturcrs werc oftan unsble to ~btain thesc castings,

Beginning ot thet timc, the devileaont of the requircmants of the motor
vehicle incustry resultcd in en enrichment of the supply of castings
produccd wnder quality control and to stringent snocifications at

ressona .l prices,

This possibility hes even bocome svailablc to apecialized suppliers of
alloy castings as small as 100-500 kg produced to strdict specificetions,

Shell moulding bogan in the sountry bofore 1t did enywhere clse in
South Americe and developed at e very rorid pecc (es did the manufacture
of machinery for this moulding),

Tho heat troeiment of large castings bv foundrics, onterpriscs producing

other copitel goods end other suppliers developod simultencously,

All this has resulted in 2 situstion with reepect to the supply of castings
produccd to specifications which could be regardcd ee very good.

Lastly, this dcvelopment hos mnde pomsible the regular supply of machines
with treeted beds,

The scoond important and signifieant development has consisicd in the
marufacture of local measuring and control instrumcnts, ¢.ge for mowmatic
end, recently, clectronic messurement of lincer parsmetors,

In fact, in the last ten ycars, the menufocture of such equipment, both
under liccnce and without liconce, hes developed, end this cquipment is
supplied in all types, both ordinery and speoial (exported in substantiel

wlﬁmes) . \

Tt should also be pointed out that the first of four digitsl measuring
machines has been manufactured,




2.12. Other ceyv lopmeatst nuncrical contrel (7€)

In addition to th. paot and currunt ceveloppent e din the 1icld of conventional
machincry and itc components ~nd ececssoricy; the development which has started

in the ficld of digitel contrel should e nentioncd,

The develooment s waich hrve 4:¥en pleee in the Tield of fluidic componenta
and their applicetion to the control of machine tools have made it possible to

train Yoth uscrs end menufr.cturcrs in the design and use of digitcl control,

Progress in the ficld of cleetronic rontrol circuits hes taken plece at the
gage time,

At present, two uﬁiwraitiasj arc carrying out scporctc programcs for the |
development of & semsor mechine and clcctronie digital ocontrol units, ,

Measuring instruments md actuators snd control wiite, rcspoctively, arc alse
boing dovcloped in two privetc enteruriscs,

In view of this dovclopment sitvetion tnd of the substemtisl resources availo-
ble wikth respect to clectrenic ungincering in the country, preduction of numerical
control wnits for mecasurcment snd control will be possitle in the short torm.

An importent item remaining is the developncnt of the mochanicel components,
in particular the sliding vperts end the structurc »er. se of the machine or mechines
¢ be linked up to thiz control.

The development during tac docsde oould bo sumod up i!\ifhﬁ following main
pointes ’

~ There has bem & positive devolopment ¢s regerds varictios of mechinery
| (models snd verierts) in tho wein femilius of mechincry which were already
| being produced in 1962, =nd = better sclection is 'bztirzg offcred for
production end maintcnance work;

- The weight, strangth, power and spceds hove substentially incrcased;

2/ Wational Techmological University, Cordobe, Numcricczl Control Unit,
echnologicol Rescarch Centre; Elcetronics Unit, National JCQhEliGPhyﬂiﬂﬁ Studics
omission, Sen Migucl. :




- The manufacturc of s»ceizl mechinerv compe.ed of units, with a high degrec

of automation, is cxponding reridly at -11 lovels of size and utilization;

~ The sunply of componerts for hy raulic, pnoumetic, clectrical end elcctronic
automstion mystems has achicved very sotisfectory levels of flexibility,

making possiblce the above developments;
~ The manufacture of sccessorics (platcs, dividers) has substentially cxpanded;

~ The machincs gencrally heve centralizod prossure lubrication installations,
low~voltage electric~i controls and adcquetce clutch end brake devices.

The prospccte for future development which an examination of development in
the dccade under considoration givos grounds to rogerd as possible and acceopteble
would inocludes

= The improvement and refincment of mess-produccd models currently being
menufacturcd;

« The coutinued expension of the menufscturc of special machincs composed of
units (intcndod for the eutomstion of mnss-production);

- The introduction of thc menufacturc of numcrical control devicos (&esig;ed

for the sutomation of smallescalc production) for measurement end machine tools.

For o number of reasonse, the two latter ficlds of application appear to be
most favoursble for national oxpension.

This is because thore erc gspoceific resources end a favourable situation in
the countryt ‘

(a) Sufficiontly exporicnccd university, technicel and operstive persomnel
in adoquate numbars.”

(b) The products in-iuded in thes¢ femilics of machincs comprise the highest
sicdlled labour and technology input, end their menufacture docs not
involve & very great economy of sccle offcect,

Also, dovelopment in this sphcre doces not require unusually high capital
intensity, but rathicr intensity of skill (celculations, planning, design,
tﬁ'gtinS)o )

(¢) The production of NC machince epplics very well tc the ccpital goods

menufacturcé on a smell scalc which, rrceiscly for the rcasons deseribed

wder (2) and (b), arc very suitable for “roduction in the country.




Lathos
Milling mechines
Drilling machines ‘
Boring machincs
~ Planing nachines
Broaching machines
Machine for gears
Sawing machines 123
Orinding machines ‘ 140
Tool eutters smd grindors 176
1,871 1000

;e/ 6 Jig ’herer
b/ 41 Double oolum plancrs or millers
©/ 33 Redial
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Milling machines
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Die-sinking press
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Friction press
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BL.S ‘
Horuomn bench and cam

st bering.

mhma

011 pump test mn

Nachines for motor vehicle workshops
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