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According to Killendorfer-Oaspari, education, capital «ad structure are baaie 

factors for the development of a region.   A steady growth of these three factors it 

necessary for any developaent.    In countries with a literaoy of more than 60% there 

is a direct connection between secondary éducation and per ospita income.    In this 

oonneotion the region of South Eastern Europe may, in some rospeots, be compared with 

the region of Central and South Bast Amerioa.   fais eeoondary education is oonsidered 

as a vital role is this report. 

flit Laboratory for Plasties Technology in Vienna, LKT, oan conveniently serve M 

an example for South Baetern öurope.   It demonstrates how the varioue activities of 

eeoondary education, training, testing, researoh and development may be co-ordinated 

1/   Ae views and opinions eapressod in this paper are those of the •»**»*« 
and do not neoeesarily reflect the views of the secretariat of UBIDO. 
fhis document has been reproduced without fornai editing. 
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by an officient matrix organization to form a complex unit of high efficiency, in 

the field of plastics technology.    The LKT is, on the one hand an Institute for 

Higher Technological Education, Post Secondary College for Plastics Technology and 

a Federal Testing Station for Chemicals and Plastics under the Federal Ministry of 

Education and Art and, on the other hand an . organization for oourses and seminars 

relating to training and vocational training and a research institute for trade and 

industry within the framework of the Association for The Promotion of Plastics 

Technology, which is a private organisation supported by 180 member firms. 

The TXT employs 70 full time staff and has an annual budget of 81,000,000.   At 

present it has more than 400 students and vocational trainees. 

This institute may be taken as a model in respect of a possible range of 

research and development topics, energy, materials and management requirements sad 

study costs. 
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COnc,   ne   '?"  fa8trian  "Udl" °n d'«'^»'   •,  .-» <•«   ,.   th, n    ueion that only . balanoed ^ and rficiprocai ^ « 

factors - .ducat.on, capital  and »,ructure _ __. , ' ' 

r. MilmMtr and ^ have shown tha^;;:i ;^7,:::;:;::;p- 
mese ¿ones make sense from a historical AR H.n 

of view and the resulting M„n °m a CUUural P°lnt 

resulting repions are not scattered all over the *Moh* h • 
Present rather compact geographic areas.  (Fig    1)    ,*. J ' *' ^ „,„... ««i»«.   v^g.   i;    The economic elficienev nf 
education m developing countries was found by recession *«*, 
between per capita incom* ^ rui   ,•• regression analyme oi   the relation 

p«n   >-»MW income and literacy exD-«>8R«ri  i« ^^-      A    .. 
(Fi«.  2).    The 1-vl  «•• P °*   the W«.l*Uon «• *>.     lhe level oí   regression lines could be intermit«,* 
ciency of education      1* *-    ~*      • interpreted as economic effi« 

/of  education.    It depends, inter ah., on «social technology» i    .   d#v. 
lopment  a   system of social data processin*   and th        • • 
in «,h ì Processing, and the motivation structure.    *ith- 

q .r Z'£ ,nTce or the,e ,act°" °- -——- 
ft..  3 «how. th. .ituatlon in Utin Wie.     !„,„„,,..    . * 

« develop, ,rom Uni^orfr-Ot.2        , " ""* "'"'* 
•f ».ocia,  Uctaolo».      ,11!    * * Pr0C"8 "artS "lth "" <•"•"*"»* 
«- «terra!  .. ,        / P,r10'1 " •ta"«««'l- <* «» «id.»!« of 

ha. r.ach.d about 60S. or th. ,„,,„.. «auction,    »h.n lit.r«cjr 
a> «9 oi  th« population,  lnductrialization toron», th. ~... 

M<e ,ree b*   th. continue i»prov,.n«nt of .mcí.noy in lfrloultBI,. 

1#  1*    J?condar,y education 

• itv educid    ~« «•uate. , tertiary education.    A 1 to 6 ratio of univer- 

forcin. ' ,0 *",^,^,'t,  S0B* aeV,l0Plng ",tí0M "»• «"• ••"«"• .U«. of forcing university education becaua, «r MM* w   ! 

.uffici.ntly f»t ».v.!.  ' ", oT     1 * r'"°"" "* °f neileCtln* * J .a.t a.v.lopo.„t of «condary and primary «iuo.tion. 



Speciali, for ...«-advanced regions a» Central America and  South last 

to*r,ca, a fast expansion of secondar, educat-.on is of particular  sortance. 

1.2        Research work on all   levelB 
H seems that the developed countries have reached another n.* phase of 

growth »here research becon.es on« or the most important activities of social 

development. 
Fxg. 5 shov.s the capital and education share per capita as fxctitious 

incoo» depending on research expenses in per centage of the GNP. 

In advanced regions there is a close connexion between these values. 

The cost of basic research, applied research and experimental development are also 

considered as research expenses. 

1.3        Testing - quality control 
.¡.search and development work ai» at n«. field, of fchnology, »h.r... 

the application of quantitative „easuring method, to s*r..d tolerance ran«., of 

properties i. temed te.ting and quality control.    In this fi.ld,  it i. n.c....ry 

to agree on clearly defin.d tolerance rang., «hich ar. g.».r.lly achi.v«i by 

standardisation.    For b.tter „producibile iti. c.nv.ni.nt to agr.. on t..t,ng 

metnods as well. 
It is not to be expected that far-reaching quality control  x. achieved 

by standardisation alone.    Cienes ha. -how« that standardisation is restricts* 

to established products and technxques.    The main task of a te.ting .tation i. 

to determine negative re.ult., to ascertain cause, of deviation, or, in po.xtxv. 

rejects, to suggest method, of avoiding futur, deviations.    This ta.* i. oft« 

.imilar to '-scientific criminology« «hich i. nece.sarily ba..d on «perianc. ana 

knowledge of the mea^s of eliminating deviations. 

2. Plaatic. technology - a circular proc... 
Many paper, contain a compreh.n.ive .urv.y of the clw.ification of 

plastic, technology.   The.« rang, from th. production of int.rmadiaf. via 

fabrication to wa.t. and recycling.   At pre.ent, the probi... of pla.tic. teohno- 

logy can b. illustrated by a preci., analy.i. of moulding m.thod. in ord.r to 

achieve a quantitative determination of all characteristic. d.p.nding on thr.. 

dimensxonal distribution, on time and on thermodynamic charac t.ri.tic valu., 

ixke pressure, temperature and density.    Only then it   may beco«, pos.ibl. to combina 

an optimum material quality with an approximately optimum tschniqu. for th. pro- 

duction of a plastic article.    This again   may lead to designing appropriât, fabri- 

cating équipant, since the main thermodynamic principi., may point out a ba.ic 



conflict between quality and economic considerations.    he.-ent QPV*¡0| t.-rr.ia .-.ave 

indicated the necessity of  including aspects of environmental  protection IMO 

this optimization process. 
,rhe main objective of every training,  research and devourment activity 

in the field of plastics,  is to achieve an orderly, efficient am rafid develop- 

ment in plastics production, fabrication,  use and recycling including quality 
control and economic aspects. 

Pi«. 6 shows the distribution of the moet important tactions oi   information 

in individual branches of technological  plastic« processes based on centrai  technical 
information. 

*• MPT ~ an Austrian institute for training, research and tenting 

"After having been isolated from internaticnal events lor years, Austria is 

at present highly esteemed «11 over the world and regarded as one of t».* most 

consolidated countries with respect to its foreign and internal aiiairs".    This 

is a quotation by Waldheim before his election as Secretary Generai ui   th* Unitea 
Rations. 

Two factors probably contributed to the establishment of this p^rtisul^r 

laboratory for plastics technology in Vienna.    One, Austria's status of political 

neutrality and the other a tradition of more than two hundred years profesalonal 

training which was initiated during the 18th century. 

3.1.      Tasks of the LUT 

The "Laboratorium fuer Kunatstofftachnik" - LUT, fornii in *9^7, has four 
main task to fulfills 

<*) ^conjary and post-secondary education at the "Technologisches Gewerbe- 
museum", founded in IBTSt *  

Plastics technicians ars trained according to their preliminary educa- 
tion: 

- in two years, after university or professional qualification 

- in thres years, after completion of an apprenticeship or after 
having qualified of an appropriate vocational school; <%nd 

- in five /ears, after completion of compulsar? schooling. 

In addition, special seminars,  for example, for vocational  teachers, 
are held. 

(b) »ational Testing Station for Chemistry and Plastics: 

This ttation had its origin in the authorised testing stations for 

paper, founded in 1666, for material investigation and material protection 

founded in 1920, and in the testing station for plastics materials, founded 
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ir.   1^-'. 
Th.   nt"   or¡ Berv.-P  industry and   local authorities in the solution 

oi   techno   iroblemR and  issues "Gutachten",  test certificates which 

cur. be used i.i applying for Austrian certificates of quality. 

Dunn,  the period oi   July l94t> to July 1972 seme 16,7« "Gutachten" 

wer*>  isrued only   1j of which were contested. 

(~)    jgar%r»:h  Institute of the Association for the  rromotjon of 
PIHBUPB Techno I o#cy:-""0*PKT» 

'i'his  institute,  which has been established within the LKT and 

in aereenent with the articles of   tne Association,  has to undertake 

-ronomualiv  important problems lor  industry.    It  carries out trade 

renearnr. ap well as scientific research within the scope of its 

nrtiel*s.    It is the Association's duty to achieve rapid but acceptable 

solutions to the problems posed. 

i'he Association is a private institution supported by 180 member 

firms in Austria and abroad.    It aims at a close co-operation with 

inauHtry, university institutes, responsible ministries, the research 

promotion lund of indu: try and trade,  the promotion fund for scienti- 

fic research,  the jubilee fund of the Austrian National fcrk and other 

l«.rtinent institutions.    49 research projects of the Association are 

listed in Appendix. 

(d)   Vocational training 
"ince 1^, post school courses for working people hive been 

arranged in co-operition with tne trade promotion institutes of the 

FV.d"ral  Chamber of Industry and Trade.    In this recard, the co-operation 

between LKT and the Federal  Chamber has been particul rly successful. 

These evening    courses and day seminars are the most important basis 

for the vocational advancement of wonting people in trade and  industry. 

34nee the foundation of the Association in 1963, advancement prospects 

for working people have been expanded by establishing permanent courses 

for foremen in plastics technology and by arranging seminars for indu- 

strial firms. 
The UNllXJ/Austria Training Frograiwres in Hasties Technology for 

De"elopinr Countries are a special development in this field of training, 

41 participants form Latin American, Asian, African and fast European 

countries have taken part in these Training rTogr*\mmes which have a 

dation of six weeks and are o be continued at the LKT. Since 1972, 

s^yiars entitleà "Cours d'Instruction des Mastiques" are being held 

in French. 



'i'h p protrarr,,* of  these courses cor 
resanas   ••; yrvx n-iuux I'O 

pr.gr«» ct   tn,  nve years  -cure, vntn  n.c^ar, ..orf,, „-.r. ra      Al 

present,    thirty courses  beside,  tne  cours. Tor  v«rw, 
by  LKT. 

•ire  <>• Irrt J 

"*,a Organization of LKT 

.Z,2      ",dU8t^y, '""• "* °°"'rc- - «u - «* • r; "voorpor,,íon-Thi- —"•• • -"- —a. 
—t.     n 197,. UT « , .t.ff of 70 ,.uU.tlM - 
•round 1 »illion U3$. ^     ,as 

1«.!. o/a Î! rather diffiCUU t0 C°*0rflinUt# ** diflerent —— •- 

t*. U» x. organ,*«, «ccordm* to t»o dlfr.r.nt point, or v,«*, ,m.«orill 2   -*-al.    *.ical]y,  lt it .ubdlvideä intü äivigionp 
*t th.- ar. ov.rl.ppad by the ra.pectiv* rational B^86lUea. 

^    fi*llotiOBfl ?*«Ri«atiQT> 

*Wr main activitiaa govern U£T — 

education 

tasting 

training 

research. 
Or««U.ti.„ etart 1 ew„ . .oh,MUc „„ of „,.„ Mtjïititê 

•ni their dl.triDution «mong the «taff. 

UMSIÎkS   »• cover«! t» th. »Me«! Inetaut. or «i^r 
ï.oh.o^c.1 «uction .* * th. *.t „^ 

Flaatiee Technology. 

ItaÜBI   i« carried out by the «atienal Teati«* Station for 
CW.try and Hastio..    Äls it.tio„ i. int.gr.tad i„ the «*, 
«-«I ln.titut. of Hi*., taehnologio.i nation „d ^.P.i 
bating Station. 

ft». t*o aotiviti.. are controlla ay tha Ibdaral Ministry 

of fituoation and Art ..eroding to tha âu.trUn federal u. of 
•ducation. 

Hough   U »ter th. «,i. of th. am - »..ocut,.» r.r th. 
*o~tio„ or to«, lWohn.lo0r.   «,. „...roh .roup ,„cluat. ,b. 

«...«oh i„.m.». ,f TT^. „, lBduiltry.  „,. r.pp...„t.tlv, 0/. ib< 
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Krr-*ar t.  Institue-  IB  tt.e Association GMT according to  its articles. 

The LKT carries out both submitted projects and   innovative research. 

Vocational   training    is covered by the Association GFKT in co- 

oreration with trade  promotion institutes-   they co-operate  in organi- 

7 11. - vocational  courses, arrangin^; intensive  training programmes  in 

3*roan,  brutish and   French in co-operation witn international organi- 

?itions,  f'., .   LMl»t • 

(b)    ^visional' organization 

Tec nn i call.y,  tue UCT is subdivided into six divisions: 

general  ini ormati on 

special   information 

general services 

laboratories 

Workshops. 

These si* division« fall into 16 sections thus allowing for well 

denned res»onsibill ties and necessary staff relations.    LKT can 

satisfy requests for various services as it includes education, 

testing and research.    It resembles an "instrument for playing 

dînèrent tunes".    Each seaction has its manager, deputy manager and, 

according to its sise and requirements, scientists, assistants, technolo- 

gists, asBistsnt chemists and subsidiary workers. 

(c)    Integrated, organization 

1'h«? functional  and divisional organizations united  in a matrix 

diagram result in the integrated organizations, shown in Fig.  ). 

Organisation chart  I demonstrates first of all the close co-opera- 

tion between the divisions,the reason for the high degree of effi- 

ciency of an institute of this size.    In the field of education, 

tramin, ,  testing    nd research only qualified people are employed. 

They have tntir well defined position within their section« Both section 

Managers and staff are responsible   for the smooth running of a section. 

Besides the activity in his section, an LKT staff member may have 

functions m other sections or divisions, for instance, he may be 

a form master at the Institute of Higher Technological  fcducation.- 

Then he is responsible for the co-ordination of the various divisions 

in ordfr to reach optimum inFtruction of students. In this case he 

is directly responsible to the director of LKT and is so m the functional 

not technical  respect superior to nis Section manager. 

In the   testing field a similar function is given to the so-called 
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«p.rt w„o.e tM* » to c„-o„iinat. tllP variuu. Mrllons „^ 

».Uon.1 Tes,ln(f Station r„ Ch^istrjr ,M HaB»cs •„ „riltr to 
execute a "Gutachten". 

In the research field, the project manager is repo,B1ble for 
prosecuting a research project. 

In the training field, the inetruntor is responsible for 
organising a particular course. 

% mean, of these organisational principles,  the HCT staff member« 
i* the equipment are fully employed *nd m«*e optimum use of their 

cpacity.   There i. an intense mutual  eifect in all sections «hich 
result« in a creative and stimulating atmosphere. 

4* gâtions lor the estahit.h^ ?, P1MUO. ^„»^ _^ 
4*  1 object list 

:;:rr::; :r,r *h°ci -r """-—- ~ ¿- 

to t .    /he ir"iU"*0'' " Hl«h*r *k«"  f<" «"«»o. T.ohnolo«, .„cuBo. .bi. 
to t«, u, po.Uion. „ pl..,ie. fr0CM.inï lnduilra„ .„„  tradti dM to 

.«».„.„, tr..„^ u »«Unie. ,« .n ,.pect8 of „„,,„ ^ _ 
.^ .. C.P.U. or Pl„„iBKl .„lyl„, lnd d„1€0ln£ in piMUc<    ^ 

h.« ««„w. .houU b. .bi. to „ork „ ,„. >„.„.. pr0MBtíní ÌMUStry ïlrt 

n d^op,,.,,.    ft» . „ig)1.r *hool ,,r |lMtlc< hetaol       ><rvM 

t». .ao„ th. ^„.t. to .„oi „ ,„, ... ,„u or . „la^ fl.M 

university. 

After successful gr.du.tion from the Inatitute of Higher Éducation 

xn Plastic. Technolog in Austrxa, and complying „th other condition, th. 
title «Ingenieur« i. granted, «coordinato Austrian 1««. 

(*) Penerai information 

More e»pha.i. i. placed on technical subject« than in normal 

•econdary school.     Nevertheless, considerable importance is attached 

to t» need for a broad general education which embraces continuing 

•tudies in th. fiel* of humanitie«, «ciences,  language, and the art«. 
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(b) Technical information 
The second large group of subjects concerns the technical 

basic knowledge according to the principles of mechanical engineering: 

mechanics, machine units and construction exercises, mechanical techno- 

logy, machine tools,  science of industrial organization, science of 

industrial management, mechanical drawing, and hygiene and prevention 

of accidents. 

(c) Special information 
The so-called special subjects teaoh those technical disciplines 

which deal only with plaatios and their fabrication.    Buth any narrowing 

down to close specialisation is avoided and th« rule of broad general 

technical knowledge in the field of plastics is adopted. 

In plastics chemical technology a definite mastery of th« chemistry 

of raw materials, intermediates, polymers and ancillanes is stressed. 

The importance of trends in development is also emphasised 

Mechanical technology   conveys a broad general knowledge of the 

characteristics of th« individual plastics materials in the light of 

the various fabrication methods ranging from compounding to conversion 

and after-treatment. 

Plastics mechanical engineering embraces applying the principi«« 

from both chemical and mechanical technology as fundaméntala in mould 

and machine design.    Construction exercises are employed as a means 

for applying due importance to such aspects as machine units, device«, 

moulding apparatus, surface treatments, mould and die designi 

and materials of construction. 

In finishing,  the knowledge of reasons for corrosion, corrosion 

protection methods and the surface treatment     with a view to the 

properties of the individual plat tics and the galvanotechnioal mould 

design are explained. 

Electrical and control engineering ar« particularly important for 

automatic and semi-automatic machinery.    Here th« possibilities of 

electrical driving, measuring and controlling methods and oth«r possi- 

bilities of controlling (mechanical, electrical and hydraulic) ars 

taught. 

U)     Penerai services 

This division includes public relations» dooumsntation and 

administration. 
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(*")     Laboratorien 

Th« l.bor.tor, gi,„ . Bolld training ,„ ^ op„at]on of 

.«1- an. full, automatic rl„Uc, procMBin(! Il(lt,t8     1(   .8 a]ao 

concerns „it* ra. m.terill ^„^ ^ ^.^ ^^ 

«^* -M-..  -•r.r TOuU,„K ^i,,,.. Bhp.t „,,.,„. and 

ih   r io,uy or »"«*>«» -»-^ i-j-ti« 
«iru.i.„ f.«, proc.„„ j.,,,^^ tubulir filn> MM BOU1<I 

Mf«. pr.ru.. ^ .„..t..   ^,lllw proc Lc„ ,, ' 
•M mix in« are also included. 

fl» prlnciU., u»a„iïlIle th, r.„OIfc,or qu,aty control ar# 

.t!t "!in,,rgcti0"•"•" ln chMic*1' "rt"1-1. •i«*««>. 
«w rini«h«d good, where appropriât«. 

'" '"«• ** '»"* l.b.,.tor,.tr..t«1 .. „ ....„„., „ 

•tudenta« training. 

(*)   Workihop 

,„   ,,**J'"""1 "°rk ln «* "•*»•» »«ludi. . ,h0r0UIh tr.iBi,„ 

LtÜ" oraftB" Uoh,,i,u" "* "etho,u of -»** -«• - »«.., 
ni. .v   •* the fM,Ktlo,"l• "•—•«-•• - »p.«»!»», 
-p. t. or „ u,-^.». ^u. pL„t, „«« .p.-.,!.,,, u..ful 

X. .UM*.    «,. .tud.„,     !.„,.        t00l oo„.Jl,i. 
»*»*« «- .Wop,.«,*.   fc COBpl.t. M. „rk>hop train -«». 

mi r ir prM,"ing of ••"i-fini"i«i -«»oí«.»-«,,,, „„_ 
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u'*        Post  ëPç< naary »Vjdie» 

Tr.P  traimi covers four term*, rain chasis b-'n* «iv«n to technical 

»nd  n-acttciJ  surjeta.    Thf rnduttea therefore nave a «çooI general education 

r)us a concur.».ratea professional,  training according to  tt,f   Uvtl oi' an 

••In^aniaur" ir. átstria. 

The LOT subject list for theae atudie« ia given  in table ¿. 

(*) Equipment requironwnt» 
This Kind of ecucation in workshop« and laboratori«! require» 

additional energy which exceed« that common to traditional technical 

traininf.   The preeent additional energy requirement« of UCT may 

«erv* M an piamplei 

Compounding 

injection mouiain« 

bttruaion 

Compression mould in« 

Control technics« 

Teatin« 

Mould nakinff 

Reinforced plastic« 

Maohinin« and forming 

In edáition «e 

per hour and a 

Hechln* 
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requirements 
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12 - If 
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requirement« a water consumption of 2,50© liter 

»ir eon»w»ption ©f I e3 ti I «i/o«   i» »••«*•*• 
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er   onr WC I k•rt y*»ar 

1/-.0 tO'-B 

<*.') te* g 

€.C tons 

Li tona 

C.7 tons 

0.5 ton« 

tel) d.O tona 

Û.5 tenu 

3.5 toro? 

¿7.0 tona 

Th* materials cona-.mt t ior   ...   w,„   „,,,-,-,   v„aT.   ,,. ;ir   , ^. 

PVC 

PpJyu I*- lines 

Folyetyrenes 

Other thermoplastics 

Expandable plastics 

PhenoUca and «minor lastirg 

Reinforced plastic« (fbiree incuoel) 
Semi-finished goods 
Additives 

*hu« th«i. ftoli of «tudiea u approximately   *? > ^^ „T#nit¥# 

than ether field, of IWíM for executive, mthout univers t.y trairt^. 

««•» training approximately 120 -  ijc students ir «MI »an und 

courts, m the Higher School tor Hastier Technology prohabl, }0 % 

of the avaiUbl. energy *i]j be uaed.t tha .*»* ti*«, i.e. «pr-roni^t.ly 

SOS kN.   But this value i« reached »hen raciliu*« «re «ad* r-aiJibl« 
in Ih« hall for injection mouiuirv »ml «xtru«ion. 

Compared witn other twnr.ical aiuola, this nc erly crtates an 

••sar.Ua! Increpe in teennical tartonnel for «wira«*«»«,« but also 

WfMr anerfif coat.,   tu required pla.tic. mat«naj oi «ppreiimateiy 

25 - JO tons i*r year ha« also to be «tntioned  in tria oonujtt. 

(•>    C0»f Of •tudiaj 

Studie, at» frw in áuatria.   ft*« Austria attta ha« t«  m 

m 3,000 to 5,000 par year for «ach student for coat of ««tenais 

«* personnel.   îl»ar«for. the tot.1 coat of etudi«. -hen the student 

gradates altar fiv« y«*r. i« approximately «Sil5,OOOt after three 
y«ara Uä§12,000, and after tha tuo y«ara course '3« 10,000. 

(c)   iwiw—at reouir-aBt» 

*• «wntioned above, an óptimas utilisation u' «ta.ff ar.u equipment 

f only achieved if the whole inatitut« i« ready to fulfill tuch 
demand, a« education, quality control and research. 
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TV* Tiatrix organization describe'? is a management method to achieve 

r:ot ora./ a uipn dfrf'rer oi' efficiency but aleo interesting working condi- 

tions lor stiff. 

wit:,  increasing  mduytriJ ízation many fields are concerned with 

undesirable accompanying phenomena such as  "stress" rhich can only be 

Kept under control by  constant revision of the orfamzation.    This form 

of organisation includes ;m «rtive participation of industry and trad«, 

the «uppct of which must be earned by the institute's full consideration 

ot   trieir problems. 

According to our expe^ierce, national  organization« alon« will 

never achieve this dynamic operation.    Inn us try and trade need a 

neutral testing station for obtaining advice, and vor carrying out r««ear< 

and development projects. 

The novel ideas gained in this manner arc pan wed on to the student« who are tl 

thus better equipped for involvement in their chosen field. 

Let us remember Ortega y Gasset's quotation!  "Engineers should know that 

for be in« an engineer it is not enough to be an engineer".»   We should never 

forfèt that a transfer of Know-how, of technological knowledge through lectures, 

demonstration« and discussions does not yield any useful r««ult« unie«« both 

sides are ready for real engagement. 

Let us keep in mind  that the future — including technical and economic 

developments — can only be mastered by a social policy that is definitely 

optimistic.   The demand  for a division of labour should be taken seriously in 

order to achieve a distribution of material and spiritual good« throughout the 

world.   Our only chance« for the future are to recognise that we ail hay« to 

•hare only one common world. 
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At*tW£IX 

Table  1 

m - *D,Tct lût lor a S-yfiarB •ttree_¿aecoJ^ 

in plastics   t»rhnolofff 

Subject Grade 

Scripture 

Oerman 

Modern foreign language 

Hie tory and tocial eciencee 
Geography end economy 
CiVJ08 

Political economy 

Mathematics and applied mathematica 

Computation engineering 

Inscriptive geometry 

Phyeice and applied physics 

Chemiatry ant applied ohemiatry 

Plaetica chemical technology 

Mechanic* 

Machine unite and ooaetruotion esercite* • 

Plastic* mechanical technology 

Plastic* design 

Plastic* mechanical engineering and 
construction ex a re i ees - 

Finishing- and oorroaion protection 

Meohanical technology 

Machine tools 

Electrical engineering m 

Control engineering 

Organisation and oaloulation 

"«•«•»•Bt and law 

Mechanical draMing 

Workshop practice 

Plant laboratory 

Chemical and phyeical laboratory 

'orke hygiene and prevention of accidente - 
Nraical training g 

3 
H 

hou 

II 

2 
i 
k 
i 
1 

i 
t 
I 

1 
6 

a 

10 

i 

z 
45      46 

r s     p 

111 

2 

k 

2 
'i 
1 

e r 

I 

5 
6 

4 
I 
f 

IV 

i 
2 
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•i 

1 
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¿ 

Mee 

V 
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Ì 

4 

I 
t 

f 

1 

6* 

6 

1 
i 

i 
1 

I 

I 

4 
i 

3 

ö 

46 

1 
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46      45 

Total 

10 

11 

10 

5 

4 
1 

1 

17 

ë 

1 

4 
? 

H 
ti 
6 
i 

± 

t 
6 
4 
i 
T 
8 

1 
36 

H 
5 
1 

10 

¿26 
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Not vOmrutBar,Y subjects  tur th» >-y»ar» 'ourse 

Second modern foreign language 

Shorthand and typm« 

Addizionai physical training 

Special topics 

Chen.icai  exercises 

¡utercisus in physics 

»•orking group for general practico 

TabW 

fcltt » au».iect liât lor th« a-yw cour« (post •teona»*'? fiWllMl 
|B plaatic« technology 

Memi 

Applied «athwr«tieu 
Introduction to computation engineering 

Physics of high polyswrs 

Plastics chomicai technology 

Mechanics 
fcachine units and construction extreisas 

Plastics mechanical technoicgjr 

Pl%stics mechanical engineering and 
com.traction exercises 

Mer harnea 1 technology 

liachine tools 
Ueetrical and control engineering with 

exercises 

economica 

fcorksnop practico v 

Plant l«bc;atory 

taviroMMWt project*©« tJsi pNwantio« el' «ecAÄ««^ 

hours   p#r 

1        u 

• 2 
2 

i * 
4 * 
$ 

i 

5 

i 

§ 

4 

5 

k 
% 

I 
4 

1 

wee* 

Total 

} 

t 
4 
6 
8 
ó 

te 

4 
* 

1 

1 

40 40 «0 
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Table j 

Uit of rea««rei, pronta 

(** • neaearch Project) 

Pro*««* t¿t¿« 

Burn Ine behaviour 
Internai itraiMi 

Electrostatic« 

Hollow betie« 

Strass erasing 

Extrusion 

BadiatioB 

Vacuum foraine 

InfltMno« of 
t««P«ratur« 

K« inforo Inf 

trae« anal/»i« 
Deeign 

Control «ngineering 

Poljrmer« with high 
•eiacular Might 

Eia« tower« 

Pol/^r concret. 

Corroaion 

Uw temperature« 

Ifcrnamic behaviour 

tout tara behaviour 

Habitation unit« 

Molecular weight 

Injection «tatiun« 
fraina«« 

aï 
ai 
at 
je 

Jf 
Jt 

II 

M 

1$ 

Ü 

If 

* 

m 
40 

4* 

41 

44 

4} 
44 

41 
44 

4Î 

»roiact f||¿. 

Äneoloflr 

Hiero-a truc ture 

Ultra «etimi 

Agriculture 
Hi** preaaure 

•ettleüag 

Hautilisation 

^««•«•r re«in 

Conetruction of 
houaes 

thermal behaviour 

Kanufactuioof 
apparatus 

Haate utili«atie* 

Plastica alloie« 

tinalitjr op1iaie«tion 

Corroaion ey plastic« 

Production control 
Avrà«ien 

Ifttulating bandage« 

Hoa-dea trui11ve 
teatina of pJ «etica 

Proceeaing analjraia 
Had ìcine in «pert 

rroceesin« of 
•tructurai fea** 

rVegramewd training 

Hicroacopjr of electron« 

Caecadc control 
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Qroupmg of projects xn orHpr of importance 

Sublet Percental HP Ho 

Engineering procedure 3«) V 2, 4, 6, 8, 9,  13.  15,   18. 
23, 24, 30, 3¿,   3«, 40, 44, 
46, 49 

Application« 20 % 10, 12, 16, 21, 25, 29,  33, 
35, 42, 45 

fentingr n% 5, 19, 20, 34, 28, 41, 43 

Physics of polymers 12 ? 3, 7, 26, 27, 3?, 48 

Polymer chemistry 6* 11, 14, n 

Environment protection 10* % 17, 31, M, %$ 

Trainin« m*thodt . I &  47 

fotal 100* 

»r »orki   23, 85, A, 34, *, *• 41, 4«, 44, 4« 

••ill 
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2-    H. Hillendorfer.  C. QapprK DoveJormant - A collective laarinr proc... 
Studiengruppe for Internationale Analyaen - CPSE, Div<81or of\lZû, i* 
Sneering, Univer.ity of Virginia, Vienna - CMHoït^u^/î^ 

3*   fefe^ff• $?*9 *"***' ^ ^-c*W«l*ndf,. Sachar Verla* 

5     feí^fr1 Automation an ábhSngigkeit von *.c«Mirli.rroM*«Mi . 

6'   iiJaiÄfiilp: l>»r Baterreichiache Weg, Melden V*rla«, «ier,l«/Tt 

7-   |¿J*ÍÉiSJ« Probleme der »trfahranaanaJytik, UCT Sminar &.& J»«, t«fl 
KîSj^jchl^ Kunatatoman^, Vol. 3 (I^^ÍT "" 

*"••    f- ***"** H^Hu^iy«  Higher Studiai in Hética fechólo». 

nZ s p£ü2?3. ** *"*»•»«• Pr**ti*che Chaaia, »el. ^ (1%*)* f 

1°* frgfr*»>uch totij, auabiJdan, Prttfan, Koracna« . **,,.t.telfa( <**», »i en 
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ri«. 1. Qroupln« of countrie» Into Urgo R«o«r»phi« »;"••,-! 
»oooréln« to th. criterion of officiary of •ducHtioii(a) 
(Courtooy H.MILLKNDOttFEH.  C.GASPAIU) 
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Incomo por capita US $ 

3000 n 

1000 

2000 
Secondary education  (index) 

Fie*  4.  Relation between par capita incorna and secondary 
education in Europe 1965   (1) 
(Courtesy H. Mill ENUOUFEK, C. U AS PAM ) 
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fig.   S*   Kolation  botweon 

tapit«!- and  education offort 

per capita   (fictive  incoino) 

and nàti effort  in '» of the 

national product  (1) 
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Documentation 

— General Services Public Relations 

Administration 

; Managementf— 

General   Information 

Technical Information 

Special Information 

—-[ConstructionThermoplasts | 

-—f Construction Thermosettings 

-^Compounding 

—¡Chemistry 

Laboratories 

] 

Extrusion 

—^Finishing 

—I Compression Moulding 

~^Testin 

—-jControl  Engineering 

*HComputation Engineering 

—I Foaming 

Injection Moulding 

—4Machining and Forming    | 

1 Work shops    1—[—JRein forced   Plastics        ] 

—{Mould   Making 

fig. ».  Divisional Organisation of I KT 
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Fig.  f.  Integrated Organisation of LKT 






