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INTRODUCTION 
EUREKA: AN INNOVATIVE TOOl 

Launched in 198"5, EUREKA has 
proven a successful tool in 
strengthening Europea n compcli
Li vcncss and imprm ·ing the qual
ity o f li fe. 

This report provides a general 
picture o f EU REKA 's project po rt 
fo lio as o f I") October 1994. 
T he more than 6"50 running pro
jects covered in this report have 
a tota l estimated cost o f around 
II .") hi ilio n ECU and invoh'c some 
.3"500 pa rticipallls, over 1"500 o f 
w hich arc large companies. more 
than ROO small and med ium sized 
compa nies, m ·er 1000 research 
institutes including uni versities 
and about 200 other o rga nisati ons. 

The report also gi ves a statisti C< 
overview o f the more than 200 
EUREKA projects whi ch ha ve 
already fini shed . The cost o f th e~ 
pro jects is estimated at 3 billio n 
EC , bring ing the total cost o f 
o ngoing and finished pro jects l< 
over 14. "5 billio n EC Further-
more, th e report coma ins descriJ 
Lio ns o f 11 success full y fini shed 
pro jects w hich describe some 
actual results and experiences < 
European research & develop
ment work under the EUREKA 
Initiati ve. 

EUREKA: an Open Initiative 
.. Bouom up'· is EU REKA 's gro un 

rule. Participallls have full rcspo1 
sibility fo r defining and imp lc
mc llling their techno logica l 
cooperation projects. This "bo t
tom-up .. principle ensures that ;1 

E REKA pro jects are moti va ted 
by sound commercial and techn< 
logica l illlerests. 

EU REKA 's strucwrc is built to 
mo bilise the dynamism and inn< 
va tive strength in Europe's indu 
try and research. The ground rul 
prevents unnecessa ry hurcaucra< 
and provides a simple set o f 
criteria fo r establishing EUREKA 
pro jects. The most impo rtant o f 
these criteria require the pro ject 
lO 

- involve at least two partners 
from d ifTc rent E REKA mem
bers, 

- focus o n techno logica l 
innova tio n. 

- aim at a marketable product, 
process or serv ice, 

- be ori ellled tow ards applicatio r 
in the civ ilian sector. 



Any company or research insti tute 
in a EUREKA member country, 
wh ich has a proposal meeting 
the EUREKA project criteria is 
invited to comact the relevant 
Taliona l Project oordina tor 

( I PC) listed on pages 24 - 2'5 of 

this report. The application pro
cedu re to establish or jo in a 
EUREKA project is very simple 
and is constructed in such a way 
that a well founded project ca n be 
up and running relat ively quickly. 

In most of the Central and Eastern 

European countries a net\\'Ork or 
EU REKA rationa l Tnformation 
Points (N IPs) has been set up to 
provide industry and research 
institutes in these countries w ith 
an easy interface lO ELJ I~EKA and 

facilitate participation of their 
industry and research organisa
tions in EUREI<.A projects. 
The 1 I P addresses are listed on 
page 26 of this report. In recent 
years some Central and Eastern 
European countries have already 
joined the Initiati ve. llunga ry 
became a member in 1992. fol 
lowed by the Russian Federation 
in 1993 and the Republic of Slo
venia in 199'-1. This bring~ the 
total number of EUREKA !em
bers to 23. 

EUREKA: a Flexible and 
Decentralised Structure 
At the end of 1994 the EU REKA 
Initiative included Austria. 13<.::1-
gium, Denmark, Finland, France, 
Germany. Greece, llungary, fee
land, Ireland. Italy, Luxembourg. 
Netherlands. Norway, Portugal. 
Russia. Slovenia , Spain, Sweden. 
Switzerland, Turkey, United King
dom and the European nion. 
The Chai rmanship of EUREKA 
rotates on a yea rl y basis between 
the Members. 

Nalioual Projecl Coordinalolx 
The 1 PCs are the operationa l 
core of the network. They run the 
national E REK.A offices and 
fo rm the imerface between pro
ject participants and the EU REK.A 
net\\'ork. They are in close con
tact \\'ith the rele\·ant national 
funding au tho rities as well as wi th 
their counterparts in the other 
EL' REKA countr ies. The TPCs Gtn 
assist participants in their sea rch 
fo r additional partners and otTer 
help in the actual setting up of a 

project. 

l:.'URI~K.A Secretarial 
The Secretariat is EUREKA's cen
tral support unit located in 13rus
sels. It gathers and distributes 
information on projects and 
EUREKA as such. runs the project 
database, assists the \'arious bod
ies of the Initiat ive and promotes 
the E REKA concept in conjunc
tion \\'ith national authorit ies. 
An o\'erview of its publications 
and information on the EUREKA 
database are gi\'en on page 27 of 
this report. 

ll(qh Lecel Croup 
This body is made up of lligh 
RepresenLati\'eS appointed by 
thei r national go\'ernments and 
the Commission of th e European 
Union. It formulates genera l 
EUREKA policy for appro\·al by 
the linisterial Conference and 
genera ll y meets four o r five times 
a year. The IlL also endorses 
ne\\' EUREKA projects. 

,\finis/erial Coufereuce 
The linisterial Conference is the 
political body of EUREKA. It is 
composed of Ministers from the 
22 member countries and a Com
missioner from the European 
Commission . It meets, as a rule, 
once a year to lay dO\\·n the 
political gu idelines and officia ll y 
announces the new EUREKA 
projects launched since its previ
ous meeting. 

( 

EUREKA: Added Value 
EUREKA projects and participants 
are eligible to ca rry the EUREKA 
Seal - an internationa ll y recog
nised hallmark o f exce llence. 

Experience shows that the 
EUREKA label contributes posi
ti vely to success in the market 
place. 

EUREKA projects also have, in 
many cases, access to public finan
cia l backing from their national 
governments and the European 

Union, although the participants 
themselves are responsible for 

securing adequate funding. 

Participants are included in 
EUREKAs project database. w hich 
lists by name and technological 
;,kills some 1000 of Europe's fore
most companies and research 
insti llltes. Various natio nal and 
European publications, as well as 
the participation at fairs and con
ferences, are only some of the 
tools used to promote EUREKA 
projects. As such, a EUREKA 
participant is marketed all O\'er 
Europe and is likely to attract 
attention and contacts from part
ners searching for specific tech
nological ski lls to develop new 
products, processes o r serv ices. 

Furthermore, E REKA o iTers its 
projects various kinds of support 
in a wide var iety of areas such as 
standardisation, contracts, venture 
capital etc. 
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EUREKA IN 1994 

Throughout 199 1. El"I~EKA o rgan
ised se,·era l 13 roke rage Evellls and 

conferences. often in coordination 

or together with the Eurorean 
Commission. The first 13rokerage 

E\·enl was "Transrort ' lechnology 
"9·1 .. in Ze isl (the Netherlands), 

where transrort industrialists and 

infrastruclllre operators swapped 
informat ion on plans and expec

tations for transport technology. 
demand and se iYices through the 
next decade. Se,·eral projects \\ ·ere 
initiated as a resu lt. 

T\,·o more 13rokerage E,·enls took 

p lace in Eastern Europe. Sustain
able 'lcchno logies for Ellicienl 

Energy Production " ·as co-organ
ised in 13udapest by EL IREKA. the 
European Commission and the 
\\1orld Industry Counci l for the 
Environment. ll centred on energ)' 
efficient technologies and illle

grat ing energy technology into 
eco-ellicient so lutions. and pro

, ·ided rartic ipanls ,,·ith a Eurore
wide 0\ 'eJ"\ iew o f im·eslmenl 

plans in energy production tech
nolog ies and updated briefings 

and ackice . 

The ot her Eastern European 
lhokerage 1·:\ ·em concent rated o n 

a cou ntry. ra th er than a techno

logica l area. The Pol ish 13rokerage 
E\·enl. held in Warsaw. focused 

on de,·eloping ne"· , ·en lures \\"ilh 
acli,·e Polish im·oh-emcnl. and 

i ncludcd workshops w hich 

focused on Po lish R& D orportu 
nities in Em·ironmenl. Energy and 

L3iolechnology. Two projects with 
Pol ish I'XIrti cipati on ha ve so far 

emerged fro m this event. 

T\\·o furth er Brokerage E,·ems -
EUROAGRl ·9·1 ( Paris) and Diag

nostics and 13io technology ( Edin

burgh, LIK)- were also held lo 
stimulate imercs t in t\\·o \ 'ery 

differelll applicat ion areas o f bio

technology. 

EUREKA also co-organ ised th e 
" Internat iona l \'\fo rkshop on 

Ach·anced i\ laleria ls for Light
weight St ruclll res '9 1·· in Noord

\\·ijk ( the Netherl ands) with the 

European Commission and the 

European Space Agency. and 
auended major trade fairs. 

These included p resellla tions o f 
EUREKA umbrellas - with stands 
representing EL IROI\IAR at Ocea 

nology In ternationa l '9·1 ( 13righ ton. 
United Kingdom ) and OCEANS

OSATES '9 1 W rest. France). 

FA1\ IOS al l lannO\'Cr J\lesse and 

EUREKA projects in the area o f 
aeronaut ics al ILA '9·1 ( Berlin ) 

and general stands promoting 
EL IREKA at Ce i31T91 ( ll anm·er ). 

the Europea n Po lymer Federation 
Symposiu m in lbsel and the 
Eurore:m Commiss ion's confer
ence on industrial tech no logies 

in llrussels. 

Olympic Quality 
at Lillehammer 
The largest EU IU: I..:A E,·em of the 

year. howe,·er. took place along

side the J\ l in isterial Conference in 
Lillehammer. Norway, from .June 
1:3- 17. ·Vision EL i i{E KA. brought 

together m ·er 2,000 European 
resea rchers and industrialists in 

17 conferences lo explore techno

logica l issues and future markets 

in areas as din?rsc as em·iron-

mental management and food 
processing. IVIany conferences 

fea tured Brokerage Events, o rgan
ised to help pa rticipan ts discuss 

possible col laborative arrange

ments in derth. 

The I ILl new projects announced 
at the 1994 J\ l inisterial Conference 
are wonh an estimated invesl

melll o f 900 IECU. and include 

a record percentage of S I Es. 

Another 90 projects were finished , 
doubling the number or projects 
which ha,·e reached the market 
and clea rl y demonstrat ing that the 

substalllial investment bui ll up 
through ELIREK.A is paying d i,·i
dends. 

Slm ·enia·s entry into the EUREKA 

fami ly at the 1\ linisterial Confer
ence ,,·as another rrominenl event 

in Lillehammer. There was also a 
major exh ib ition of Russian tech
nologies, including Russian con

tributions to 1:3 EUREKA projects. 

The J\ l inisterial Conference also 

p resented the fi rst Lillehammer 

Awa rd. wh ich recogn ises a fin
ished EU I~EKA p roject for hoth 

iL'> technologica l and economic 
re~u lts and p ractical en,·iron

mental benefits. T he 199"1 w inner 
was Ell 160 - FERJ\ISEP. a French

Italian collaborat ion wh ich devel
ored a new generat ion of ·u ltra
filtration· mineral membranes to 

make many dangerous organic 
soh-cnts and add iti,·es curren tl y 

used hy the pharmaceutical and 

food i nd ust ries unnecessary. 

The f\orweg ian cap ital also hosted 
the 'it h lnterparliamentary 
EUREKA Conference in J\ larch. 



MESSAGE FROM MR JEAN-PASCAL DELAMURAZ, 
SWISS MINISTER OF PUBLIC ECONOMY 

.llr}ertii -Pasca/ f)/;'LAJ/l 'I<A7.. 
Sll'iss .1/inister cij'Pu!J/ic J::conomy 

Switzerland attaches grea t impor
tance to its Chairmanship yea r in 
EUREKA. This Initiat ive allows 
Switzerland to assume respon
sibility within a Europe-wide 
cooperative venture. The task 
wh ich was assigned to us by the 
linisterial Con ference in Lille

hammer is important, and we are 
determined to prove equal to the 
challenge. Our responsibi l ity is 
particularly great as EUREKA is 
now entering its tenth yea r - a 
time fo r assessment and renee
Lion . 

In view of the considerable 
gro\vth of E HEJ(A's membership 
in the nine yea rs o f its life and 
also of the number of projects 
enjoying E REI<A stallls, o ne of 
th e key tasks fo r our Chairman
ship is to exa mine the structures 
and working methods of the 
l nitiative in o rder to determine 
whether certain adjustmems prove 
to he necessary. 

But we must tread care full y. 
Indeed, Switzerland has chosen 
continuity to be the motto for its 
Chair. None of the basic prin
ciples and va lues of E REKA wil l 
be jeo pardised. In particu lar, the 
"bottom-up" approach which has 
already proved to be very suc
cess ful wil l not he affected by 
any changes that may be made. 

The des ire fo r continuity will also 
be reflected in further work on 
the analysis of E REI0-\ projects. 
This yea r, the action will he con

centrated on already comp leted 
projects. Its results ' il l establish 
the commercia l implicmions of 
the EUREKA project and its impact 
o n European industry. The exer
cise will help participants to 
choose the best o riemation for 
their projects and define the moM 
effective strategies. It will also 
contribute to the marketing of 
EUHEKA by highlight ing the pos
iti ve results o f the Initiative. 

The analysis and stimulation of 
participation in ELIREI<A projects 
from the coumries o f Central and 
Eastern Europe represelll another 
key point in the work programme 
o f ou r Chairmansh ip wh ich is to 
support th e economic integratio n 
o f these countries. This includes 
several meetings w hich the Chair 
has o rgan ized specifica ll y for 
these countries. 

The element of continuity is also 
present in the ,,·ill of the Swiss 

Chair to suppo rt sma ll and 
medium-s ized enterpri ses (Sfvl Es) . 

which are the main pa rt icipants 
in EUREKA pro jects. This support 
aims. for example, at facilitating 
S1\ IEs' access to pri va te-secto r 
financing, as th ey are the principa l 
source of new product develop
ment, new working methods and , 
o f course, new jobs. 

And , last but not least, the envi

ronment. Norway's priority theme, 
culminating in the creation o f the 
Lil lehammer Award , is in no dan
ger of being neglected by Switzer
land, a country whose geographi
ca l location and to pography 
present major challenges fo r en
v ironmenta l protection.The orga n
isation of industrial fora. parti cu
larly in the fi eld of transport, 
hears witness to our determina
tion to deal with this subject from 

a practica l poim of view. 

The responsibilities facing ou r 
coumry during its yea r in the hair 
are many and varied. Switzerland 
takes its mission to heart. This yea r 
in the Chair is an opportunity fo r 
us to show that S\Y itzerl and is 
very much a part of cooperati ve 
ventures having a European 
dimension. 
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Number of 
ongoing projects 

by area 

Cost of 
ongoing projects 
by area (MECU) 
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Abbreviations used 
in this report: 
BIO Medical and Biotechnology 
COM Communication Technology 
ENE Energy Technology 
ENV Environment Technology 
INF Information Technology 
LAS La ser Technology 
MAT Material Technology 
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ROB Robotics and Production Automation 
TRA Transport Technology 

Source of data in this report: 
EUREKA database as at 15 October 1994 



STATISTICS 

MEMBERS AND ORGANISATIONS IN ONGOING PROJECTS 

Number of proiects Member Number of organisations 

Industry Research 
of which of which 

SME University 

75 ®Austria 73 29 30 16 9 

73 ®Belgium 71 34 28 21 3 

13 @ European Union 4 3 

85 @) Switzerland 80 47 51 22 7 

210 ® Germany 318 104 193 101 19 

86 ®Denmark 64 31 22 8 7 

138 ® Spain 151 65 64 29 11 

259 ® France 463 172 162 52 24 

88 @> Finland 107 47 25 9 6 

24 @Greece 24 10 17 13 

25 ® Hungary 18 10 17 5 3 

130 CD Italy 183 34 97 55 7 

12 ® Ireland 7 3 7 7 

4 ® Iceland 6 6 0 

3 CD Luxembourg 2 2 0 0 

80 ® Norway 105 46 31 4 14 

185 ® Netherlands 218 93 65 36 12 

48 ® Portugal 29 8 29 12 14 

16 @ Russia 7 5 14 0 0 

138 ® Sweden 131 66 38 14 13 

6 <§> Slovenia 2 0 7 3 

7 ® Turkey 5 6 4 0 
\ 

174 <® United Kingdom 261 77 105 70 30 

20 Non-member countries 8 11 4 7 

Total 2333 891 1024 483 
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STATISTICS 

Total number of 
ongoing projects 

\ 

Total number of 
fini shed projects 

ONGOING AND FINISHED PROJECTS 
(Over 5 yea rs) 
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STATISTICS 

PLANNED PROJECT DURATION 
Number of ongoing projects by oreo 

Project Duration {PD) in Months Total 

PD ::; 24 121 

24 < PD ::; 48 341 

48 < PD ::; 72 --------
PD > 72 

---

FINANCIAL SIZE OF PROJECTS 
Number of ongoing projects by area 

Pro~c t Cost (PC) in MECU 

PC ::; 1 

1 < PC ::; 3 -----
3 < PC ::; 5 

5 < PC < 10 

10 < PC ::; 20 

20 < PC < 40 

PC> 40 

Total 

133 

172 

92 

117 -----
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EUREKA TECHNOLOGICAL AREAS 

EUI?J<./(A p rojects a re c!assi)led into 
9 technolog ical areas. The lcugest area 
ill terms of /lum ber qj"projects is Enuiron 
ment Technologp. c!osezJ'./ollowed b)' 
Medical and Biotechnolog )' and Robotics 
and Product io11 Automat io11 . floweue1: 
ill terms qj"ualue qjjxojects, the area 
coueri ng li?format ion Tech 11 ology is b y 
far the lcu p,est. 1Z1e highest g rowth was 
again established in the area q/En uiron
ment Technology , tl'ith the allnOtll7cement 
q/ 29 new E11 uironme11t p rojects by the 
Jllinisterial Conj"ere11ce i11 Lillehamnte1; 
june 1994. 

Medical and 
Biotechnology 
This a rca en com passes 
122 ongoing projects and 
28 finished pro jects. 
J'vlajo r themes arc medica l 
techno logies (vaccines, diagnosti cs ancl surg ica l 
aids), agro biotechno logy, food processing, genetic 
eng ineering or plants, biotechno logica l processes 
and animal breeding . 

Communication 
Technology 
\Xfithin the Communica tio n 
a rca, 27 pro jects are under
way, w hile 12 projects have 
already fini shed . The 
projects focus o n communication networks, equip
ment ancl va rious applicatio ns in radio, telephone. 
telev ision and computing. 

Energy 
Technology 
This area shows 2') ongoing 
projects and 10 finished 
pro jects. It includes pro jects 
acti ve in energy producti on 
as w ell as in the ratio nal use o f energy. The energy 
productio n pro jects focus bo th on foss ile and 
renewable energ ies, such as solar, bio mass and 
w ind energy. 



Environment 
Technology 
The Enviro nment area 
encompasses 1-17 ongo ing 
projects and 29 finished 
projects. These projects 
focus on the marine environment, atmospheric 
research , terrestrial environmem ( including clea n 
production techno logies and waste management ), 
cultural heritage and environmental monito ring. 

Information 
Technology 
The Informatio n Techno
logy area has 105 ongoing 
pro jects and 3cl fini shed 
projects. i\Jajo r themes are 
computer hardware ( including integrated circuits. 
processors and peripherals), computer soft wa re and 
a w ide range o f application projects in linguistics, 
hea lthcare, nav iga ti on. manufaclllring. etc. 

laser 
Technology 
Within the Laser area, 
18 p ro jects are underway, 
w hile Lf pro jects have 
finished . This area includes 
pro jects w hich focus on the development o r high 
power laser systems, industrial laser arplica ti ons 
and laser safety fo r industrial as we ll as medica l 
applicat ions. 

Material 
Technology 

n 
' ' I I 

The Material Techno logy _., --
area comains 60 ongoing 
and 21 finished pro jects. 
Most o f these p roJeCts 
focus on new materials, advanced applications (e.g . 
in auto mo ti ve, constructi on, o ff-shore, etc. ) , fabri ca
tio n p rocesses, des ign codes and testing. 

Robotics and 
Production Automation 
This area encompasses 
109 ongoing pro jects and 
cl8 fini shed pro jects. 
i\l ost o r the pro jects deal 
with advanced manufacturing systems and factory 
automation in differem applications. O ther to pics 
ac.lc.lressec.l are th e develo pment of enabling techno
log ies such as robo ts, sensors and softwa re. 

Transport 
Technology 
Within th e Transport area 
LH projects are o ngoing, 
w hile 16 have fini shed . 
Transpo rt projects cover 
the w ho le field o f road and inland wa ter transport , 
rail. air and sea transport and imegration between 
th e diffc rem transport modes. 
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Number o f 
Fin ished 
Pro jects 

Cost of 
12 Fin ished Pro jects 

(i n MECU) 

FINISHED PROJECTS 

T he re:tl frui ts o f the EUREKA 
I nit i ati \'(~ are success full y finished 
p ro jects. 13v October 1':)9<1. there 

were 202 such p ro jects, o f \\'hich 

89 \\'e re completed during the 

preceding t\\·e lve momhs. 
The to tal I ~& I) va lue o f these 202 
p rojects nO\.\ exceeds 3 bil l ion 
EC L' . This shO\\"S that I::L'R EK A 

has no \\' fu lly entered the stage 
w here indust ri al and commercial 
resu Its become c ,·ident . 

This year·s Annual Prog ress 

Repo rt describes H success fu ll / 
finished projects to gi,·e a taste 
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INDUSTRIAl
SCAlE 
CEll CUlTURES 

For many yea rs research scienrisrs 
have produced antibod ies using 
cultures o f hybridoma cells - a 
fusio n of a lymphocyte, w hich 
manufactures the antibod ies, and 
a m yeloma cell. The resu lting 

anriboclies are currently useful 
for diagnostic tests and target ing 
treatm ents to specific parts o f the 
body. 

The equipment w hich ho uses 
the cell culture, provid ing it w ith 
physical upporr, nutrients and 
oxygen, is common ly known as a 
bio reacto r. A standard membrane 
bioreactor consists o f a cyl indrica l 
bundle o f ho llow fibres, between 
w hich lie the cells. The 'med ium·, 
containing nutrienrs and oxygen, 
flows th rough the fibr·es . It per
meates through the fibre wa lls to 

reach and nourish the cells, and 
also ca rries away th e p ro teins fo r 
extraction. 

The p roblem w ith this architec
ture is that it is very difficult ro 
sca le up - increasing the size of 
th e bund le beyond a certain li mit 
is nor possible, a the pressure 
driving the med ium th rough the 
bundle becomes too uneven , 
ca using cells ro die out in the 
central sect ion. When industrial 
sca le cell production takes off in 
the next few yea rs, pa rticularly 
for applica tions such as bone
marrow transp lants, these systems 
w ill not be very suitable. As a 
result of the CELLSY project, 
however, a new, parented product 
now looks set to ca pture a large 
p roporti on of this potentially eno r
mou marker. 

71Je CELLS l'S bioreactor is alreac() ' plrtyill[! a key role i11 l11celtecl1s 11eu• rc111ge q/ eqllifJIIIellt . 

Patented Products 
The key result of the p roject is a 
new, flat b ioreactor design. The 
med ium flows up from be low, 
passing through a fi lter and per
colating throughout a fl at com
partment conraining the cells. 
Th is compa nment also contains 
a set o f fibres, arranged in several 
planes, w h ich supply oxygen. 
The med ium fl ows o ut th e top 
o r the comparrmenr thro ugh 
another fi lter, loaded w ith the 
excreted products. 

11.Je flat CO I!}/p, llratiou of I be Jteu ~ bioreac
tor a/lou's it to be scaled up i11 size bJ • a 
factor of 100. · 

I n th is way the med ium reaches 
all pans of the ce ll culture at the 
sa me pressure, allowing th e 
eq uipment to be sca led froml5 m l 
to 1.5 litres in volume. 

The CELLSYS des ign was patented 
worldwide by the leading pa rtner, 
French company Bertin & Cie, in 
1989. It is now a key componenr 
in a new product line recentl y 
launched by l nceltech SGT, a part
ner specifica ll y b rought into the 
project in 1991 to commercialise 
the resu lts. T h oth r industrial 
pa rtners were lmmuno (A ustria) 
and Sori n Biomedica (Ita ly), who 
va lidated the technology for anti
body productio n, an I Fr nch filter 
supplier Tech-Sep (a lso a partner 
in EU 160 - FERMSEP, the winner 
o f the 1994 EUREKA Lillehammer 
Award). 

Acr0/1)'111: CELLSVS 

Title: 
Mass Prod11ction Usi11g 
Animal Cell Cultures as a 
Sta11ing Material 

Pa11icipon1s: 
AilS! ria: 
lmm11110 

Fra11ce: 
Bert ill & Cie / ll!celtecb 1-
INSHI?Jil / LSCC I Tecb-Sep 
Ita()'.· 
Sorin 13iomedica 

Alain Contacl: 
A/Is Isabelle Ceabel 
Berlill - Cie 
Tel: +33 I 34 8 1 8 5 80 
Fctx: +33 I 3 0 54 04 14 

Project completed in· 
May 1993 
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EU 204 

FOCUSING ON 
LASER SURFACE 
TREATMENT 

i\ Ic tal surface.'> ha1·c been 

hardened by rapid hea ting and 
cooling ~ in ce the Iron Age. It is 
still an essentia l step in many 

mechanica l eng ineering indus
tries. p:ll'licularl y aerospace. 
, ·c hi c le and energy system manu

facturers. 
I leating the component \\ 'i th 
la se r~. rather than \\' ith the tradi

tio nal furnace. o f fe rs many bene
fit ~. \\ 'hen the EL ' RO LASER

LAS\'I'O RK pro ject ,,·as launched 

in I9H7. hm1 e1·c r. Europea n 
industry \\';ts far from read y to 

:1d0pl lhC techno logy. J3y focusing 
the proj t:Tl on industrial needs. 
the pri,·atc partner.' had Il l' \\ ' 

systems on the market by the 

time it l'inishcd in I995. 

Laser Workstation: 
On the Market 
LAS\\ 'O RK brought together pri 

, ·atc research institu l<.:s. l a~e r 

system S1\ IEs and large industrial 
companies from Ital y and Cer

many to dc1-e lop and integrate the 
o p tics. la~e rs . ~c nsors. sofl\\·arc 

and basic kno \\ ledge required lO 
lake laser-based surface treat ment 

from the laboratory lo industry. 

T he techno logy sho" s grca l 
potential "here only small areas 
o f a compo nent - such as culling 

edges and sliding surf:1ces -

nw Htfj>itlu /(/,\('/' lf'UrJ.>...,trtlio /1 11/ll~f.!, l 'l /{('S 

I he re.,ull' r!(lh<' Fl N0/ 1\FN fu l "l \\ ON!•; 
jJI'(~/l'Lf lUlu (/ 111/t/II/NIIjUJS£' 1/lflllq/fiC/III'ill,f.!, 

lou/_ l'hulu: !'rima fllrlllslrie. Ito/ )' 

1/artleltill,f.!, ·'f'l't(fk compwtelll stufaces usill,f.!. a proloiJ1K' lnser all he !stituto jJer le Nicerche 
di 'fecuulo.f.!. irt llecuutica £' j){'r . 111 /lJ IIIll ::: iwn• ill flair 

req uire hardening. A major alii-an

ta g<.: is that lase r trea tment does 

nol ri sk thermall y d i~ toning the 
entire compo nent. 1\·hich ca n 
happen ll'ilh traditio nal tech
niques. In additi on. laser-based 

treatments can he carriccl o ul on 
the p roduct io n line. substantiall y 

impr<>l ing manufacturing d Ti 

c iency. 

Th e p roject resulted in prototype 
\\'orksl:llions in bo th th e Ita lian 

and Cerm:1n re.,carch instilll tes. a 

IlL' \\ range o r lasers ada p led for 
surf~ I Ce lre:illllL' tlt fro m l a~er sup
p lie r Ho l'in-Sinar Lase r and a nc \\' 

'1-ax is laser robo t from system 

supplier Prima I nduslrie. 

T he Iauer produu - the ·Rapido· 

laser "ork '> lal ion - integrates 
more estab lished cull ing and 
\\ cldi ng laser techno logies \\ 'ith 

the ne" surface Lrealmenl tech
n ique.'> dc1 eloped in LAS\\'O RK . 

In lh is \\·a)' il prm ·idcs the users 

\\ ith holh unparalleled ncx ib ilit y 

and impr<>l ·cd p roduclil 'il y. Prima 
h ~ 11 ·e alread y built o1·er IOO Rapido 
systems - making them o ne o r 

the market leaders - and are cur
rentl y selling 10- 1'1 systems a 
year" o rld ll' idc:. I{o fin -Sinar Laser. 

\\' ho supply Prima. arc also con
sidered o ne o f the market leaders 

in lhe l'ic ld as a result o r th e pro

ject. 

Lastl y. the research instilll les are 
no\\ p rm ·id ing manufacturers 
"ilh ·job sho p· se1Y iccs. demon
strating the Il L' \\ ' systems' adl'an

tagcs in order to promote the 

uptake of this compelilil·e Il l' \\' 

techno logy throughout Europe. 



EU 259 

WELDING 
WISDOM ON TAP 

In many manufaclUring indus

tries, the kno"'ledge and experi 
ence o f the w elding engineer is 
crucial. There are many types o f 
w eld, so finding the right tech
nique fo r the job at hand can 
save money and raise quality and 
productivity. 

llo \\'ever w elding engineers are 

in extremely shon suppl y, pos ing 
panicularl y acute problems fo r 
Si\lEs. As a result o f EU 2')9 -
EllROW ELl) , so ftware packages 
are now on the market which Gin 
provide this rapidl y disa ppearing 
expenise from shopnoor com
puter systems. 

The Right Knowledge at 
the Right Time 
Welding, like many eng ineering 
disciplines. is as much an an as 
a science. so the British. Danish. 
Dutch, lo rwegian , S\\'edish and 
Swiss panners concemrated on 
expert systems which can handle 
·fu zzy", o r imprecise rules . 

The main panicipams in each 
coumry w ere companies devoted 
to w elding technology and so ft
ware. These panners w ere in turn 

sponsored hy national manufac
tun:: rs "ith a strong imerest in 
\\'elding. g i\' ing a strong market 
o rientation to the pro ject. 

Each panner \\'o rked o n o ne or 
more differem software packages. 
but de\·eloped them according to 
common standards de\'elo ped in 
the first pha se o f the pro ject. 
The results include a database of 
\\'e lding procedures. com ·entio nal 

calculatio n programmes and 12 
expen systems cm·ering different 

/
'J!'

1
Je h'l NO\\ h'l/ J ~'.-\j)('l1 -~J'S/ems bri11g specialised ll'eldill,t!. I..•Juw ·ledt!,(' to /he shofJ'loor ellt 'IIV IIIII<'III 
.1oto courll'.~J ' r!f /'\\I. l A' ' . .I 

aspects o f \\'elding procedures 
such as fatigue design , jo inl pre
paration , w elding parameters and 
qualit y contro l. 

The systems presem information in 
different w ays fo r differelll u~ers, 

using both text and graphics. 
In this wa y the information they 
prO\' ide is tailo red to the differ
ing needs o f engineers, designers 
and quality comrol staff. so that 
the company ex tra cts max imum 
benefit. 

lkcause the modules \\·ere de\'l.: l
oped using specially tailo red 
~tanda rds, the differem modules 
ca n be imegrated together to 
fo rm EL1R0 \\1ELD. a Welding 
Engineering Information System . 
Thi~ is still in pro to type fo rm. hut 
th e \ 'ario us panners ha\'e already 
so ld hundreds o f distinct, stand
alone modules. while the indus
trial users are already imegrating 
the new kno\\'ledge systems into 
their operations. 

Ac.:rouym: 
/:'{ !lO ll l i /J) 

'fille: 
\\ "eldiup, h'llg i11eering 

1!..\JJert .\) ~.;fems 

Parlic:ipanls: 
f )l!ll/IIOrk: 

FOIIC/i f llsliltt/es 
.\ dherlrrlrds: 
'1:\0- 1/1 
Sont•oy: 
liw.:oln .\'onreld 
Prime Computers 
Suwleu: 
, l !'esW h:\A/:1 fi 'F 
Srttul1•ik s:\i l/3 
\u ·it;:er/aJtd: 
Hf>J . ., Gi<Jl '(lltola Freltes 

.\A Scbu•ei:::er isclw 
XeJI/ralstelle .fi'ir "itahflmtt 
l rrited 1\irrgdom: 
.. l ir J>rodltc:ts 1./d /Jritish 
. llctlll .· lftuniHillm Ud 
l:Jrittsh ,\ Hcelar Fuels 1)/c 
.\ ttc!ear 1:'/ec:tric: ,\or/bern 
l:'ll,f.!.illeerillR lndustrie ... 
Pr11~o11s l.imited 

/Jet .\orske I ertios !l A'l ltd 
/JOC '/he II e/dittg l rrsli 

/tile (T\\ I J l uit 'ersilies r!f' 
l'h<:ffle!tl 0/1{! Sottthmrrfllorr 

\lai11 Con/act: 
, l !Jdreu · 13r~£!,hiHU)H' 

"/he \\ (.4dinp, Institute 
Tel: +· II 223 89 II 62 
l·l tx +· Jt 2.13 8 9 25 88 

Pn yl•ct cCJmpleted i 11 . 

./lflf(• / 992 

lt 
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Acro/l)'lllc FA. l!OS-SE!/05 

Til lee 
Desig11. implemelllation 
and integratioll ofs<!nsor 
aided assemb~)' -~}'Stems 
tl'itb illdllslrial robols. 

JJarticipa111s: 
Austria: 
Osten·efcbischl!s 
Hnxcbu11gszenlrunt 
SeibersdOJf 
Germany: 
FraJIJtbofer II!SiiltttjYir 
Produkticm:::.aJIIap,eu und 
1\0ilSIJ'llkliOJIS(eCbllik 

lsra Systenttechni/..! 
1\0IIIroll /Ji/daJICI~)'SC! 

Ku/..•a .'ic:/.1/l'e~'f<rn!lap,el! uud 
Noboler 
Greece: 
1::/e.f.~is Shipyards .\'alioua/ 
Tecbllh.:al ( 'llil'ersity (!l 
Atbc11s ZciiOJI ludustrial 

Aulomalioll 
71Je Sether/aJ!ds: 
Oelji /ustnuneiiiS ,\!edical 
IIIIOMi/l,q /J l " 1/CS I 'isio/1 
"f i!c/JIIO/Op..J' 
li1rkey: 
OLCSA ,\ Tecb/lica/ 
l 'uir•ersily lstauhul 

,\Join CoJtlact: 

Or 1/sieb 
FrmiiJbq/er //lsli/111./iir 
Prodttkhousalllap,ell uud 
/\oust rukt ionslechn ik 
7i!lc +·19 303 H 22 01-1 
Fox.· +49 303 14 22 759 

F'rqjecl completed in· 
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EU 276 

A NEW 
GENERATION OF 
ROBO T SENSORS 

Most automated assembly systems 
today are 'blincl", placing th eir drill 
ing, welding or orher equipment 
at certain pre-programmed posi
tio ns w ith imperfect precision. 
If the compo nent to be manipu
lated is not properly oriented. 
problems arise. 

Greater fl exibility and precisio n 
requires g ivi ng the robots grea ter 
self-guidance. As a result o f EU 
276 - FAJ\IlOS-SEMOS, a number 
of assembly system deve lopers 
throughout Europe are supplying 
a new generatio n o f se lf-gu ided 
robots, improv ing their own and 
their clients· effi ciency, fl ex ibility 
and competiti veness. 

Results on the Market 
SE/VIOS aimed to make robotic 
sensor systems mo re integrable 
and robust. This involved devel
oping new contro lling algorithms 
and user-inter faces as we ll as 
better sensor systems. The project 
bro ught togeth er resea rch insti 
tutes. assembly system manufac
turers and th eir customers, allow
ing the suppliers to test the new 
sensor and softwa re in rea listi c 
shopfloor environments. 

Three sensor systems- along w ith 
the necessary contro l software -
were developed: laser scanners, 
v ision systems and high-p rec isio n 

force-to rque sensors. The first 
system - w hich is both more com
pact and fas ter to comparable 
sca nners- has already been com
mercialised by one partner. 

77?e Jleu'.fbrce-torque sensors iJtcrease tbe seusitit•izr qfrobol arms l~r cn1 order of magnitude. 

Fu nher development has crea ted 
a 3D version, also now on the 
market. 

Another partner has commercial
ised a visio n system tha t ca n cor
rectly identify the orientation o f a 

g iven assembly compo nent, pro
viding greater assembly flex ibility. 
Another v ision system resulting 
from th e p roject is already being 
used in th e textile industry to 
detect faults, w hile a new versio n 
that can find and accurately posi
tion faults on any 3D surface is 
on the way. 

Lastl y, robot arms using the new 
force- to rque sensor are an o rder 
o f magnitude more sensitive than 
pos ition-based robots. A new 
robot contro ller developed to run 
th is system - the first in Europe -
w ill he implemented by a partner 
in 1995. The company is also 
ada pting the system fo r o rb ital 
appli ca tions. 

Faster laser :·;ctlllllers are a/reot~J' being 
used to moke assemh~l' /iue a/1/omatiou 
more .flexible. 



EU 279 

A MINIATURE 
PRODUCT FOR A 
HUGE MARKET 

Highly accurate and table fre
quency sources are es entia! to a 
wide range of electron ic equip
ment. \'(l ith the ri s o f sa tellit 
positioning systems and fu rther 
developments in communica tions 

techno logy, there is a growing 
need for a new generati on of 
rugged, lightweight, portable and 
effi cient sources . 

The portabl e frequency source 
clev loped by the Swiss and 
french partners in EU 259- ROSA, 
is the world's best. A new factory, 
established in 1995 in Switzerl and, 
w ill supply the world market. 

Optical Pumping 
Within a specia ll y designed micro
wave cav ity inside the frequency 
source lies a specia l cell contain
ing Ru87 - one of the two iso
topes o f rubidium . To one side 
of this cell is a special lamp, to 
the o ther a pho toe lectric ce ll . 
The lamp's racliaLion exc ites the 
outer electron o f each rubidium 
atom into their 'excited ground 
state'. This makes the rubidium 
transparent to the rad iation, which 
passes through the cell to strike 
the photoe lectric ce ll , crea ting 
electric current. 

rex t to the cavity, an electronic 
circuit generates a microwave 
signal at 6.835G Hz. This "interroga
tio n signa l ' fo rces th e rubidium 's 
ou ter electrons back to the lower 
ground state. This makes the 
rubidium opaque to the lamp's 
radiation. reducing the photo
electric ce ll cu rrent. 

Raising and lowering the interro
ga tion frequency by 5001-lz ca uses 
th e photocell"s signal to rise and 
fall in para llel. When the pho to
ce ll current is equal at both 
500 11 z above and below the inter
roga tio n frequency - this latter 
frequency is exactly equal to the 
absorptio n frequency of Ru87. 

In this way, the lamp, rubidium 
and photocell together keep the 
interrogation frequency stable 
with an accuracy o f ten decimal 
places. 

Patented Miniaturisation 
The ROc A oscillator design is a 
triumph of miniaturisa tio n, and 
has been patented worldwide. 
It has the best frequency stability 
for its size, while products w ith 

similar stability (up to one clay) 
are either 20 times more expensi ve 
( i.e .. caes ium-based osci ll ators) 
o r four times larger, o r both . 
It also takes much less time to 
·power up·. is significa ntl y less 
sensitive to vibrations and uses 
less electricity. 

The joint venture behind the fac
to ry expect to make a significam 
impact o n the world telecommu
nicat ions market , which they 

estimat e at 10,000 units per yea r. 
This is no t counting the market 
fo r new na viga tion appl ica tions 
spinning o ff from the Global 
Positio ning System. which could 
be ten Limes larger. Lastl y, ·space 
hardening· cleveloJ menrs - partly 
funded by the European Space 
Agency - will take the frequency 
source into o rbit. 

IICI"0/1)'11/c 1?0511 

7itlec 
!'t?1y lligb Stahili~r n11d 
,\li111ature Frequency 
Sot free 

PaJticipaJIIs: 
FraJ JCe: 
Sex/aut Al'iouique 
Su•ilzerlaltd: 
Obsen•atoire de 1\ 'eucbtite/ 

Oscilloqua•1z 

,llaiu Coutactc 
Dr Giouanni Busca 
Obsen'etloire de Ne1 tclxitel 
Telc +41 38 24 18 6 1 
Faxc +4 I 38 24 59 4 I 

Projecl co111plelecl iu: 
Dece111ber 1993 

Tbe 1?0511 Jreque/IC)' 
source: ill production fur a 
~rou ing u·or/d markel. 
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EU 338 

HIGH 
PERFORMANCE 
MATERIALS FOR 
TOMORROW'S 
ENGINES 

lm proving i nterna I combustion 
eng ine dTicicncy requires increas

ing the ign ition pressure and 
temperature. llo\\·e,·cr cu rrent 

materia ls. particularly the sliding 
surfaces o f hearings. are not able 
to cope\\ ith the . ..,e more cha llen

ging condition ..... r\l orcm·cr. th ey 
an~ manufactured w,ing electro

plating. an em ironmentally dam
aging process ,,·hich can on ly use 

ce rtain metals. 

In the 19HOs. howc\'(~ r. :1 national 
A us! ria n research p roject i nn>l
\ 'ing the Technical l 'ni\ crs ity of 
\ 'ienna and \ JIB/\ . an Austrian 

manufaclllrcr or diesel engine 

hearings. resulted in a patented. 

cleaner technology for producing 
better hearing coatings. 
The high-rate · . ..,pu ttering· \·apour 

deposi tion technique im·oh'cs 
bombarding the raw m:ttcrials for 

the coating \\ ith ions of a noble 
ga;, in :1 , ·acuum. The atoms of 
the material arc ejected and then 

deposircd onto the suhstr:1te. 

World Leaders 
i\ny good sliding layer requires a 
soft metal - the ·sol id lubricant· 

embedded in a much harder 

matrix. i\s the Ill'\\ technique 

allm' s layers to he created from 
pr:1ctically any c lements - l'\·en 

metals \\ hich arL' immiscible in 
the liquid <.,\dtl' - this makes an 

enormous range of nC\\ surfaces 
possible. ll) ihl' lime the r\ ustrian 

project l'inhhcd in 19HH. the team 

had successfully produced alu

minium-tin l:l)'l'r'>. '' hich signifi -

'/7)(• neu · pruce,,.\ f., eJil 'ironmenta/~) ' St!f(•r tiiUI COIIfJrudiiU' IJenrillg.,jhou procticol~l ' tiii.J' 

elemenls. nwl..•t!f.f.!. 011 c•nurnwlts rtiii,Q!' r!f' llell ' .\fll_j{tu•,\ fmssthle. 

cant ly o utperformed elcctroplarcd 
layers in terms of wear resista nce 

and other operationa l properties. 

IIO\\ e\·cr. a copper-lead mixture 
\\ould he c\·cn tougher and cou ld 

perform at higher temperatures 

and mechanical stresses. The 
SOCOr\IAT project \\'as launched 

in 19H9 to dL'\ c lop the new tech
nique to produce these new Cu

l'h la yers. 

/l(!.!, h / )('I.'Jf, rnu nlu' Ctt /)h slidiu.f.!. IJeorill,f.!.S 
111(/ l•i ll.f.!. ltn p,e t!il'sl'l ellg ille.\ nuwe (:Lllc ie lll 

The project in\·o h-ed one o f 

r\l ll lA's main custonHors - Germa n 
manufacturer 1\ITLJ - from the 

beginning, \\ 'ith llungary's Insti 
tute for Techn ica l l'hysics joining 
in 1992. In this \\·ay the p roject 

\\':Is total ly results-oriented, \\'ith 

industri:il requirements feeding 
hack to the research institutes to 
st imulate and d irect furth er funda 

mcm:il rcsea rch i 111 0 these tot a II y 
Ill'\\' surfaces. 

The resulting slid ing hearings are 
among the best of their kind in 
the \\ orld. They a lim,· the de,·el

opmcnt or large d iesel engines 

of unprecedented cfTicicncy and 
p<m cr. and ha,·e made J\ 11131\ the 
·partner of choice· for manufac

turers dc\·eloping Ill'\\' diesel 

eng ines. International em·iron

mcntal legislation shou ld ensu re 

that this cutting-eclge technology 

wil l he taken up around the 
world hy the end of the century. 



EU 410 

A NEW 
LABORATORY 
FOR THE OPEN 
OCEAN 

BOLh long-term marine research 
projects and sho rt -term en vi ron
mental disaster clean-ups require 
scientific laboratories where it 
counts - on the w ater. One com

m n solutio n is to put the labo r
atories inside ship containers. 

llow ever, current systems are far 
from standardised and are difficult 
to w o rk in. The Ja ck of standar
disa tio n and modularity also 
makes quickl y assembling 
·ystems fo r emergency situatio ns 
very difficult. 

In EU 410 - EU ROMAR-M SES, a 
Dutch eng ineering company spe
cialising in container-based 
accommodation and contro l 
systems have teamed up w ith 
marine scientists in six countries 
to develop a new range o f con
tainer labo rato ries. The results 
ca n he seen in action throughout 
the w orld 's oceans. 

A Modular, Standardised 
System 
MOSES aimed to develo p a modu
lar labo ratory system so that the 
eng ineering group - CKT Eng i
neering - could quickly assembly 
a user- friendly labo ratory tailo red 
to the scientists' needs. 

'IZ1e , \I()S~ES conlai11er-/Jased Ia bora/my ca 11 he q11ick~J' to;/ored to indil'idua/ customer 
requirements. 

Three different constru ction sys
tems were develo ped : a steel one 
fo r severe marine conditio ns, 
ano th er huilt fro m lightweight 
aluminium, and a composite hull 
suitable for Antarctic w ork. 

A g rid system w as developed for 
the containers' interi o r so that a 
w ide range o f standardised com
ponenLs - ranging from fume 
boxes to w indow s and imeri o r 
wa lls - could be installed accord
ing to customer requirements. 
The containers ca n he also 
coupled together to fo rm larger 
laboratories and block arrange
ments. 

The project placed great emphasis 
o n labo rato ry ergono mics. Differ
em colour schemes, mo re accurate 

and stable air conditio ning ancl 
less stressful lighting have all 
heen develo ped in consultatio n 
w ith th e research team partners 
to improve working conditio ns 
and comfort . 

The same collaborati ve spirit also 
resulted in a set o f agreed stan
dards cove ring areas as di ve rse 
as electrical power supplies and 
working practices . 13y establish
ing these standards - and , w here 
necessa ry, developing beuer solu 
tions - the project has ensured 
that multidisciplinary, inter
national marine research projects 
and disaster relief acti vities w ill 

no t he hampered hy compatibil 
ity pro blems. 

The project 's results therefo re 
improve the effi ciency of both 
th e labo rato ry suppliers and the 
labo ratory users. KT Eng ineering 
h ~1 ve also incorporated th e lessons 
learm in the pro ject into their 
o ther modular designed products, 
resulting in signifi cam sales to 
the o il and other marine industri es 
since the end o f the project in 
micl- 1993 

By u•orki11g n•itb mari11e scieutists. a u ... ;er-ji·iel!d~)' iu terior de ... ;(f!.JI has heel! del'eloped tu 
imjJrOt'e u •orki11p, conditions mul COII!/(nt. Pholo: CKT /:.'ngi11eerinp, 

Acronym: 
U NO.IIAN-,1/0SI!S 

7/t/e: 
,1/o!Ji/eStatiolljiJr 
l·.'ltl'irfH/11/ellttil Sert'ice 

ParticifJCIIIIS: 

Fi11la11d: 
1/olllllillg lllslillller!l 
,1Jan11e Nesearcb 
FrO liCe: 

(fi·emer 
Genna It_) ': 

KrOgeru •eJ.fi 
Ita() '. 
hi\1~1 Grimaldi lmpiauli 
Setberlalld...,·: 
CKT /;.llf!.illeerinR 
Aetberlallds ,\larille 
l?esearch Fo/11/datioll 
NOI'li'Cf.)': 

ILl! AT 

,1/uilfCuulw..t: 

tllr.f. 1:". Luymes 
CKT Hllgilleerillg 
Tel: +3 1 !U4296888 
Fax:+3 !10 -J29 ·1298 

Prc~jecl completed i11: 

Seple/1/!Jer 1993 
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/ :: \11/3 

lit/e.· 
f)C't '<'lc;fJJitell/ l~/ 
/illc:!!,rO!C'd .\)'.,/CIJII.\j(;r 

Fn t'inmmentnl 1/echnlliutl 
\ 'ihrnliull ·reslntg 

f 'llrlictjU IIII.' 
/JC'~f.!.ill/11 

/1/\ flll<'rllltliullnl 
/ -"rfii/Cl' 

1/o/ro /Jt.ii.•llu' 
'flxhlt/Colcmu• 

\tofu Cul/lllct 
f)r .fou !t•uruhnt 
/ .. \1\/1/ll'rlltl/iiJIItlf 

'1(: /: +l.! ! () /(J..!8)1 
Fox- + l.! f{> tO fl.) 08 

!'ruil'd contfJ/e/ed 111 
/ )ecemher fCJCJ_; 

EU 424 

OPTIM ISING 
VIBRATION 
TESTING FOR 
BETTER DESIGN 

The compo nents making up auto
mobiles. :1erop lancs and space 
craft undergo rigorous 1·ihrat ion 

test ing 10 ensure th ey perform 
reliabl y. As a result o r EL 1REKA 

Project El ' 121 - E:'\\ '113. this test

ing process has become much 
more efficient and cllectil ·e. 

The nc1Y ;,oft 11·a re produces tcst 

spec ifi cations ror a component 
which accurately rcllect its true 
11 orking em ironment. J\ lore 
cflccti,·c tests will trans late into 

redu ced component fa ilure rates 

and more appropriate designs. 

Tailored Testing for 
Better Designs 
A test specifica tio n is usually 
chosen from :1 ·recipe hook· o f 

norms. This is a \Try con.,eiYative 

11·ay of working - the product 
may he made 1oo expensi,·e or 
robust in o rder to pas., an unne

cess: lril y 'e' ere te't. or not rohust 
enough if the test is too lenient. 

The E'\\ 'm ,oftll·are allo11·s com

panics to de1 c lop test ,,pecifica
tions h:1scd on ch:1ractcrisations of 

the ·lbmagc potential ' (limit load 
or fat igue) o r the component's 

operating e111'ironmelll. A detailed 

analysis is first m:1de o f the diller
ent situ :llio ns :1 prmlucl 11·ill 

encou nter during it.' lil(:t ime. 
Each situ:ll ion is then char:lcter

ised. either 11 ith measurements 
uken from the mech:mical en-

' i ronment o r from calculation 
model, . The d:lla from the , ·ari

m" silllation' i' synthe., ised based 

/:'.\ \ lH sc~jiwore nllotr., rilnrtlioll leslill,f.!. Ju he ·'fx•cUicollr lai/oretl lu each comfHJI/eltl :,· 
worf . .nll,f.!. c•Jihrwnnelll 

on an equi,·alent damage po ten
tial. Finall y. in one tenth of th e 
time it would tak e without the 
EN\ '11 3 soft1Yare. a tailored test 

spec ifica tion is elaborated which 
takes the test equipment's limita
tions imo account. 

Each partner brought unique 
experti se to the project. 1\ IATRA 

l)cfcncc worked on characterising 

indi1·idual mechanica l environ
ments ror fat igue or limit load 

damage potc lllial. Technica tomc 
,\ 1\ '1. a French company specia l
ised in applying sophist icated 

test ing to nuclc:1r engi neering. 
dei'Cioped a SCI o f functions IO 

au loma le I he sea rch and selection 

o r useful d:lla ,,egments rrom 

long measuremellls. 

Project leader LI\ IS International , 

a ll'orld leader in 1·ihration, no ise 
and fatigue test and ana lys is. 
designed and implemented all o f 
this in a state-o f-the-a n softll'arc 

package. 

The EN\ ' 113 sortwarc 11·as launched 

o nto the European market in the 

aulumn o r 199 I ' \\'hile L'S and 

Japanese launches arc planned 

for 199'i. It ll'ill be an invaluable 
10ol in a wide range o f indus

lrics. parti cularl y the automobi le 

industry. ll'here more and mo re 
e lectronic components arc being 

u~ed. 



EU 664 

BETTER 
PROTECTION 
FOR CONCRETE 
BUILDINGS 

t\ l any househo lders in Euro pe's 
Nordic countries must repaint 

their properties as o ften as twi ce 
a decade. rcelanders, fo r example, 
spend an average o f <lbo ut 

250 ECU per head o f populati on 
each yea r on repairing and 
repainting the o utside wa ll s o f 
their homes. 

The Icelandic, Torwegian and 
Finnish partners in EUROCARE
CO -COAT have shown that sig
nificant improvements in protec
ti ve surface coa tings are poss ible. 
The pro ject w hich was suppo rted 
by the Nordic Industrial Fund 
focused on pro tecting concrete 
from wa ter damage w hich may 
double or even treble the length 
o f th e typi ca l Nordic house main
tenance cycle. resulting in sub
stantial savings fo r millions o f 
people and ne,,· products fo r the 
world construction market. 

Building a World Market 
The penetration o f rain-\\·a ter is 
a key factor behind the cracks, 
blisters and discoloration o f ex ter
nal paimwork. To investigate the 
effecti veness o f differem ,,·a ter

repelling agents and paints. the 
partners designed and built 
·spra y- Dry" tO\\'ers to simulate a 
range o f \\'Ca ther conditio ns in 
the laboratory. 

Around 85% o f the houses on 
Iceland are made of concre te, 
,,·hile o th er Nordic coun tries 
generall y build \\'ith cement
rendered brick or sto ne. 
Experimemal equipmcm was 
therefore built in both Iceland 

I (trious col/crete coatin~s u·ere olso tested outside. 

and Norway to focus on the two 
building material s. The results, 
particularl y fo r concrete. \Vere 
quite startling. 

Builders have a I ways assumed 
that coatings must be sufficiently 
permea ble to allow the w all to 
·breathe· . 13ut this turns out not 

to be the case. parti cularl y fo r 
concrete. This means that much 
thicker, stronger coa tings w ill not 
ad verse ly affect a wa ll"s ability to 
shed moisture, allo \\'ing coa tings 
tough enough to bridge cra cks 
and keep o ut rain-\\'aler and 
ca rbon diox ide are now usable, 
increasing building serv ice life. 

The manuf~t clurers o f paints and 
\\'aler repellents invok ed in th e 
project are already incorporating 
these research resu Its into their 
products, and \\'ill be able to 
ta rget building industries in cold 
cl imates rang ing fro m Canada to 
China . Nordic concrete manufac
lllrers are also pro mo ting the 
resea rch results, as improv ing 
the characteristics o f concrete as 
a building material w ill help their 
industry grcl\\·. This is parti cularl y 
impo rtant fo r Iceland, as all no n
concrete building materials have 
to be imported. 

'the ·,vnrty-JJ1y· 1ou·e1-:..· simulate dif/(~reul 
u·eather co11ditio11s ill the lahora/(uy to lest 
a ii'ide rttJtge (!(cmJCre/e coalillp,s. 

Acr01t)'111: 

h"l NOC INh"-COS-COIIT 

nile: 
I zl'dropbo!Jic Coatillg,.for 
Focades qfC.'cmcrete tnJd 
Nenderi11p, -All illl'esliRa
liou iuto !he 1~1Tects 011 
7i"Ctl!sjJorl (!(.1/oislttre 

Participa111s: 
Fi11lmtd: 
Li!llllltillkiiilll!ll 
lcelalld: 
Fl ,If I 'allri /cefalltfic 
Cemen!Liltu/}()tlllllll -

,1/dlllillg 77>e /celalltfic 
Bt tildiup, Nesearch Institute 

71.11! Techno/(Jp,ical 
l nsl illlll! (?(k·elond 
,\ oru•ay: 
Joltll l .\'(WS/..1 Leca 
ScaltC:l!lll CheJJiictt!s 
1'l1e ,\ olioual 
lu: .. tilllle <!l 'l(:c.huulup,y 
\\ ifh. \\'ilfiiiJIS£'11 

.\Jai11 Cou/tu:t: 

.1/r !Wp,llt'tildur c;r...,·tas(llt 
!n-!altdic /JtrildiJtp, 
Nesearch !ustitute 

·"" .. +35, 'r,-r,ooo 
Fa.r: +35·1 I 678811 

Pr(~ject contj)/eted ill: 
October 199. i 
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EU 726 

MAKING 
THE MOST OF 
THE SUN 

or all energy sources. pho!Ovol
taic sola r energy- where solar 
ce lls con\'erl ligh t directl y into 

e lect ri c current - is the most en
l 'ironmentall y !)l:nign. llowever, 
costs remain prohihiti1·e for large

scale applications. 

As a result or El l -26, a l fl l\'\1 

photc)\'oltaic pbnt has been estab

lished in Toledo in central Spain 
to im·estigate just how econom

ical this energy souret: Gill he 
made. The p roject brings together 
two major solar ce llmanufaCLurers 
with energy utiliti es and research 

institutes in Spain and Germany, 
and 11·as also supported by the 

European Commission's JOl lLE 

and TIIEI{J\IIE energy research 
and de\'elopment programmes. 

Twin Sources of 
'Green' Energy 
The new photo\'oltaic plant - th e 
largest in Spai n and among the 
largest in the world - has heen 
huilt alongside an already existing 

hydroelectric power station. so 

that rene11·ahle energy is pro
duced throughout the region 's 

rainy winter and sunny summer 
months. The HOOO m' site con
tains three fields or photm·oltaic 
cells- two fields with a maximum 

capaci ty of t'iOkW, and a third. 
lOOk\'\/ capac it y field. 

The plant add resses a number or 
different technologies in order to 

in\'estigate how cheaply photm·o l

taic electricity Gill he produced. 
Three l ypcs o f Mlb r cc lis from 
two different m:llluf'acturers - BP
Sola r and 1\ l l K E1\ I - were used. 

'!11e Ill\\ jJhotrwoltaic jJ!aut established outside t!/ Toledo. )/Will. uses /}()/h 1110110- rnul pol)• 

crrstttlline cells rh:/i and rip,ht. resJX!Ciil'e~rJ 

The sma ll field uses a simple solar 

tra cking de\'ice. optimising the 
amount of incident radiati on. 

One of tile large fields fl:atures 
panels made from polycrystalline 

solar cells, 11·hich ha1·e the poten
tial to he manufactured more 

cheaply than the traditional mono
crysta lline 1·a riety. In addit ion, the 

spacing and angle or the station
ary solar panels were optimised, 

as were the physical suppo rts and 

the cab ling. Even plantlife was 
brought into the picture - small 

hushes were planted to keep the 

amount of dust hlown ofT the 

ground and onto the p<lllels to a 

minimum. 

Another sign ificant de~·e l opment 

\\as a ne11· type of' inverter to 

convert the direct cu rrent pro
duced by th e sma ll field inLo alter
nating current su itable fo r the 
electrica l grid . 13y itself, the new 
isolated G<lle 13ipo lar Transistor 
inverter is more expens ive than 

standard thyristor-based inverters. 
llo wever the new unit makes 

other equipment unnecessary, 
reducing overall costs. And as it 

will he suitable for a much wider 
range of applicat ions than photo

voltaic power, manufacturing 

costs will d rop w ith widesca le 

commercia lisat ion. 

The plant was inauguraLed in 

Spring 199'-1 and provides an excel

lent demonstration of the state
of-the-an, and points the wa y 

forward for future photO\'Oitaic 
power plants. 



EU 727 

TOWARDS 
TOMORROW'S 
AUTOMATED 
PORT 

Shifting heavy good containers 
around pons usually req uires 
many o perators at the helms o f 
cranes and land vehicles. 
W ith port traffic g rowing at 6% per 

yea r, a few po rt opera tors have 
already introduced automated 
cranes to lower labour costs. 
Automating a 60 tonne container 
vehicle, however, usually involves 
installing expensive guide paths. 

The alternati ve is a free-rang ing, 
autonomous guided vehicle (or 
AGV). Wh ile other AGV systems 
are limited to indoor applicat ions 
or ve ry slow speeds. the AGV 
developed in EU 727 - FRAIT is 
fas t and suitable fo r typica l port 
conditions. 

Sophisticated Flexibility 
The FRAIT pro totype is a fu ll 
sized container transporter, built 
by the Dutch partner Terberg 
Benschop. l t is fined w ith com
puterised drive control systems 
and two radars, wh ich scan its 
su rro undings six times a second 
from bo th ends o f the vehicle. 

Unlike other navigation systems. 
radar is unaffected by 1·ain o r fog, 
mak ing it idea l fo r the port envi

ronment. FRAIT's racla1· system 
was adapted by the British SME 

From missiles to AC\ ': GHC-,1/arconi :, 
radar ~~J'Siem 

f\1 E \ 

FNri!T hriHP,iHJ.!, 111:f.!,h-~'J>eed Cllllomated c.:onlainer ha11clli11g to ports ll'ifhou/ e.\fJellsire p,uide 

path -~l' ... ;tem . ..,·. Photo: KeJ•in Phillips 

FireAy Ltd from an air-to-gro und 
missile radar, developed by pro
ject partner GE -Ma rconi. 
Altho ugh the military radar has an 
accuracy of only 30 em, sophisti
ca ted algorithms have improved 
this accuracy by a facto r o f 1.20. 
The radar can distingu ish a man 
ly ing o n the ground from an 
object one metre away, and is 
programmed w ith a plan o f the 

port layout. allowing it to imme
diate ly ident ify any unexpected 
object up to 3"5 metres away. 

The prototype on-boa rd computer 
system consists o f a PC connected 
to 12 transputers. One transputer 
subset takes instructio ns from 
the porr ·s central contro l - trans

mitted by rad io link - to generate 
paths to fo llow in o rder to pi ck 
up and deposi t containers. 

Another constantl y receives clara 
from the steering system and 
rada rs to ca lculate the vehicle·s 
position to wi thin "50 mm. 
A th ird transputer is clecl ica tecl to 
safety, and can override the con
tro l system at any poin t, stopping 
the AGV if any obstacle is 
detected. 

In th is way the 60 tonne. 18 metre 
long vehicle Gin navigate its way 
thro ugh a complex, although ca re
fu ll y contro lled. port enviro nment 
at over 20 km/ h . Th is is many 
tim s faster than systems or equi
va lent nex ibility, mak ing it the 
system o f cho ice for a g rowing 
number of pons around the worl d. 
Jt has already been field-tested at 
Thamespon , a pro ject partner in 
Kent (UK), and has the potential 
to ca pture a share of a market 

which is expected to grow signi
fi ca ntl y in th e next decade. 

.lcnmym: 
FI&\IT 

"Iitle: 
Free Na11p,inp, Al!tonwted 
fluluslria/ 7innsporl 

Par/icipa1Jis: 
Se/her/aJtds: 
1'er1Jerp, Beltschop 
l '11iled 1\inp,dom: 
Nr~fll' ,1/arconi Oelence 
.~)'stems 'f7wme.,port 

.\lain Contac/: 
Oal •id AL'ely 
Fi re}IJ' Ltd 
Tel: +4-1 2374 7801•1 
Fax: +44 23-1 257·11 

Project completl'd ill: 
f)ecember 1993 
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'!Cierax +:\') II 51 2:\ 362 

Nl :~S/A 
1\lr Nickolai ll . l'opm· 
Dept for International Scientifi c and 
'lcchnological Cooperation 
1\linistry of Science and ' lcchnology 
l'o liC\' of the Russian Federation 
II '1\:er,ka ya St r 
IWS - 10:\ 90') 1\ loscow 
'!Ciephone + 7 09) 229 6926 
Tcldax + 7 09') 230 2660 

S/.0 \ '10 '/A 
~ lr. Albin lktbic 
1\linistry or Science and Technology 
Slovenska )0 
SI.O - 61000 Ljubljana 
klcphone +.~86 61 15 II 107 
Te lephone +586 61 13 10 2l2 
'!Cicfax +386 61 13 2~ l-10 
'!Cicl'ax +386 61 30 29 ')I 



SPA IN 
~ l r. Andres Zaba ra 
Centro pa ra el Desarrollo Tecnologico 
Industria I ( CDTI) 
Ed ificio Cuzo IV 
Pasco de Ia a~tellan:1 1'-11, 12° 
E- 280-16 IADH ID 
Telephone +:3 I I ')81 ')6 o-
Telcfax +:31 ')81 ')') 81 
Telefax +3<1 ')81 ')') - 6 

Wl:.DEN 
l r. Erik von Bahr 

Swedish 1ationa l 13oard for 
Industria l and Techn ica l 
Development (NUTEK) 
S - 117 86 STOCKIIOLJ\1 
Telephone+ 16 8 68 1 9t 37 
Telefax + 16 8 681 9') 16 

Slrri7ZERLAM) 
Dr. Peter Kuentz 
S\\'iss EUREKA O ffice 
1\ lonbijoustra'"e 28 
PO Box - o23 
Cl l - 3001. 13EHN 
Telephone +·II :3 1 522 21 16 
Telcf'ax + 11 31 :382 37 01 

'f'l'NKIT 
Prof. Dr. 1\ leh met Tomak 
TU BITAK Internat iona l Helations 
Atatlirk 13u lva ri o: 22 1 
Kavaklidere 
TH - 06100 ANKAHA 
Telephone +90 :3 12 16- - 6 19 
klefax +90 3 12 127 7"1 83 
Tekf:,x +90 :3 12 1r 26 - 2 

l 'J\"171:'1) Kf,\'C!)Q,ll 
J\ l r. Graham Cre\\e 
El lHEKA Office (DTil. 3rd Floor 
1'5 1 13uckingham Palace Hoad 
GB- LON DON SW I W 9SS 
Telephone+ 11 17 1 21'5 16 81 
Te lcf'ax + 1 1 17 1 21'5 17 00 

EURhKA SHCNh'TA I?IAT 
19 II Aven ue des Arts 
13oite :3 
13 - 10 10 13russels 
llELGILl1\ l 
Telephone +:32 2 229 22 <10 
Telcfax +:32 2 218 - 9 06 
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ADDRESSES OF 
NATIONAL INFORMATION POINTS 

: 1/houitl 
,\ l r. ~ l :1bim l(onomi 
CommillLT for ScicncL' 01nd 
·~echnolog) 

Hrug01 .\line l'cz:1 nr. 1 
.\L- Tir01n01 
klephone +:\'i'i 12 T'! 50 
"1\:lef:.:-. +:\'i'i 12 T'! -') 

!Ju!gtlritt 
,\lr. \ '"'~il lla\ ld1L'\ 
Chief of lkp;lrlmL'nl 
.\lini,11·> of Foreign ,\IToJir' 
Dc·p1 of 1:uropc01n ln1egr:11ion 
Alexander i'.hL"ndm 
BC -SOFIA 
"li.: lephonc +:\';') 2 -o 1;\ -,-~ 

Ti.· lda:-. +:\'i'! 2 -o -'i H9 

C:::ech NefutiJ!ic 
Dr ~" :llopluk ll :d:Jtb 
Dep1 of lnlernalion:d Cooper:llion in 
:O,cic·ncL' .end 'l i.:chnolog) 
\ l ini,tr> of Fducnion. You1h :1nd 
:O,p<llb 
1\;~rnwlihld -_ 
( :z - I JH 12 PraguL' 
"kkphonL' + 122 'il '!.~'ill 
"ll:il'l:l\ + 122 'il '!.1 -<)() 

blullia 
\lr. IWno Lumi~lc 
\lini,lr) of l'conomil .\IT:1ir' 
ll .1rju II 
1:\\ - EF 000 1 bllinn 
Telephone +:\-2 2 1 1 ')'; <) 1 
'1\: ld:l\ +:172 6 :\1 :\6 60 

I rilf'ia 
Dr. A l i~ 1\ :~ pcnieb 
,\lin isll·y of Educ:1t ion. Cu llurL" 
:~nd :O,cience 
lkpanmenl or ll igher l'ducalion. 
Science and Hc,carch 
2 \ ':dnu Street. 
1.\"- IO<)H HIGA 
·n:Jcphone +:\7 1 2 22 'i2 60 
'li.:lcfax +r l 2 21 :\9 92 

Ulhuauia 
,\ l r. \ ' i:Jdislm·a, Cuoga 
Science Council of l.i1huania 
(iL'dimi no pr. :\ 
IT - 2600 \ ' ilniu~ 
' li.:kphone +.ro 2 (>I I 010 
"li.:kphone +:\-0 2 (>16 1:1 1 
"li:lcfax +:\- 0 2 61H 'i:\'i 

l 'olmtd 
,\ l r. .J erzy Tok:Jr,J..i 
Sl:lle Commillee for Sc ientific 
lksearch 
( 1\omilel llad:m '\aukm\ \Th l 1\ll'\ 
ul. \~ ·~p<>lna I :\ · 
I'L-00921 \\ ":~r""' 'i:\ 
"ii.:kphone + 1H 2 (>2H I I 06 
"I<:Jcf:~x + 1H 2 62H :\'i :\ I 
"li.:ldax + 1H 2 (>2H O<) 22 

Tallinn 

Viln1us 

Warsaw 

Kiev 

Prague 

Bratislava 

Bucharest 

Sofia 

Tirana 

NOIJI(IIliO 

1\ l r. 1\ li rcea Sh:~rna 
Office for EuropL'an lntegr:llion in 
H+ I) l' rogra mmes 
,\ l ini~ll') or llesearch & 'lechnolog) 
21-2'; ,\ll'ndelc·e' Slreel 
HO - -o i6H llucuresti 
k lephonL' +-10 I 210 92 7'i Ext nl 
k ld01x +-10 I 210 92 7'> 

Siol'ttk' NejJII !J!ic 
Dr. Hudolf lkmovic 
lnlern:llion:d S + T Cooperation Dept. 
~ l inisll')' of Educ01tion and Science 
l ll hok:'i 2. 
Sl\- HI:\ 50 l lr:ll isl:l\a 
k lephone + 127 19 6 1 9:1 
·ll·lefax +127 19 10 :16 

l kmiue 
.\ l r. Yury 1\lcch cdc' 
1\il'\ Electronic lnstrumcn"ltion 
Hesearch Institute 
10 II lbdishehe,·a Si. . 
l ' l\ll - 1\ie\ 2';2 12 I 
"leJephonc• +- 0 I I 1HH 1') I I 
Tddax +- 0 1 1 1HH 02 'i7 



UBLIOGRAPHY 

he EUREKA Secretarial fXO
uces a wide range o f publica
ens explaining the activities 
f both the EUREKA Initiative 
nd individual rro jccls. 
·nlcss o therw ise slated , all 
ublications arc ava ilable 
1 English, French, German, 
alian and Spanish. 

V I?EKA leu ·s 
ublished 1 times a yea r to 
xrlain the overall objecti ves 
f the E REKA Initiati ve and 
·pon o n the acti v ities o f spe
fic pro jects and EUREKA 
vents. 

bgetberjbr I be Future 
Ollla ins a sho rt genera I 
escriptio n o f the Ini tiati ve 

·actemeculll 
o nl<lins the basic EUREKA 
·xts. a guide lO EUREKA 
ro jecl parti cipation and 
ther useful info rmation on 
1e EUREKA network . 

•rpporlit 'e ,1/easures 
xa mines ho w ELJ I{EKA 's 
.iproni vc JVIeasurcs can help 
EUREKA project reach a 
1ccess ful conclusio n. 
:nglish ) 

>peu tbe door to h'/1/WK.A 
xplains how participants 
o m non-member coulllries 
1n ta ke pan in EUREKA 
rojects. ( Eng lish ) 

·uidelillesjiJr tbe Protect io 11 
r Tecbuolog ical l11jimnatio11 
guide to pro tecting intc llec
tal p ropert y and techno logi-

cal info rmation in a EUREKA 
project. ( Eng I ish and French) 

G'u ide to Sta 11da rdisat io11 
A guide to the European and Inter
national wo rld o r technical standar
disation, and hm to take standards 
illlo account in your resea rch and 
develo pment. (English and French) 

Cross Border 1111/0l'alioll 
A guide o n manag ing international , 
cooperati ve venlllres in industrial 
research and development. 
( Eng lish ) 

llllenratio11al Nf'-1) Cooperatio11 
Ag reeme111 Cbecklisl 
A chcckli sl which summarises 
the points that arc usuall y taken 
illlo account w hen negotiating and 
scnling a EUREKA collabo ration 
agreement. ( Eng lish and French) 

Le co11tra t nrodulaire d crssura 11ce 
des p r (!jels h'l!Nh'KA 
A guide w hich dcscrilx:s the risk 
insurance scheme ava ilable to 
EU I~EKA pro jects in France. 
( French ) 

Cuide.Jbr /be S111aller h'llle!p rise 
A guide o ffering advice to small o r 
medium sized enterpri ses w anting 
to cnler or stan a EUREKA project. 
( English ) 

h'UNI:'KA 'f c'cbllolog ical Folde1 :~ 
( !:'11g lisb J 

Each Fo lder covers a single techno
logical area. It includes a brochure 
p roviding basic stati sti cs and an 
overv iew o f the area. and a set o f 
ind iv id ual projcCl pro fil es, each 
rresentcd o n a do uble sided sheet. 

HE EUREKA DATABASE 
Gin be suprlicd on request from 
'la tional Pro ject Coordinato rs 
o r the EUREKA Secretarial in 
Brusse ls. 
can be consulted on-line on the 
ECIIO server (European Commis
>ion I lost O rga nisa tio n ) in 
Lu xembo urg w ith the public 
password : ELJ I{EKA. 
::an be consulted using the CCL 
language or via a n1cnu systcn1 
: using the CALL EUREKA com
mand ): 

v ia the public packet switching 
~ tworks X2'5 or X2H. 
odem IXIrameters: 

Full duplex 
Even o r no parity 
- tbta bits 
I stop hit 

NLIA (Network User ldelllity): 
270·11Hll2 
NLJA prefi x: 0 
1 LJA pn.:fi x for the U.K .: A9 

2. via the internatio nal telephone 
network . 
JVIodcm parameters: 

Transmiss io n speed between 
:300 and 9000 baud 
Full duplex 
Even parity 
7 data bits 
I SlOp hit 

Telepho ne number: +:3'52. 12.0:). -

5. v ia INTEI{N ET. 
Add ress: TELNET ECIIO. LU 

The fo lders now cover all nine 
Techno logy areas: 
- Medical c111d B ioted molopy 

- Conlllllll licatioll Tecb 11ology 

- h'llel ~!!, l ' Tecb 11olo,!!,_) ' 
- h'll l' i ro llnlelll TeciJ IIOIW~I' 

- 11(/imna lio ll Tecb11olop,y 
- Laser Teci.?llolo,!!,_ )' 

- Jlla !'ericrls Tecb iiOIO,!!,I' 
- Nohotics curd Production 

/ I 1/IOIII C/ / iOII 

- 'f i't:llrspor / Tecl.111olo,!!,_) ' 

1. \ 'ia the TELETEL network, u~i ng 
a h i-standard 1\ ll N ITEL term ina l. 

Internationa l code: Fi\ 1. 
Acce~~ code: 3613 
Sen ·ice: ECII02J 

W hen the link has hecn estab
lished . the "C. Scm .. ( <_ ) key 
must he used instead o f ·Aexl · o r 
"Se11cl". 

'5 . via the academic research 
networks (I{A RL-> COSINE) 
connected to ELI RO PA NET. 

NUA ( Ncl \\·ork User ldelll it y): 
20 13- 03 10099 
NLIA prcfix: 0 
NUA pref'ix for the LI.K: A9 
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