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Korepanov, TASS correspond€nt Epecially for
sovi€LEkayğ Rossia

ThlG ti!ıe t saw ttıB naLiondt Lelevişlon praqra!ııtre on a 12

squğr€ ,retr€ acretn in 6 ıaboragory of the Physicat InstiLuLg

of Lhğ u55R Acadeııy of scienc€s (Russian abbreviğğion FıAN),

ilh€n ıight:çag ıwitched on, t Eaw th€ fattritiar kİn65cope Lube

intğead of a cine-pro]acğor. BuL unlike in a Tv EeL a ıaser
bean opErğted here. ın Lhe buLL-end of Lhe inEbaılabion bh€

thich EtğEs oE LhrB€ syııınebrical EğrBtna gliEğened,

"Th€ briEhğn€st of the gtow oF Lhe tğE€r-bated kinescopg

iE ıoo,ooo üine6 higher Lhğn thaL of ü convenLional television
kin€ecop€," E6td At€xand€r NğEibov, D, sc, (Techn,), h€ad of a

€€ğğor ab the Phyeicat ın6tibuğ6. "Each of Lh€ thre€ tcr€enE

Eiveg lğs or,n coıour -- blu€, red and Ere€rn. lf one unit€s
ğh€tı, one cdn obLain a cotour image. NeverLheleEa. rıe have

decİded Lo 90 furğh€r: to crBğue an in6LallaLion in v,hich a

coıour irıagB $outd b€ obLained rülLh Lhe aid og 6 singı€
kineacop6.

"our device reconciles bwo LyFes of arb -- cineno and

leıevision ğhg differencga b€Lwetn rrhich are asgociaLed şiLh

differgnL rBcording nethods. In cin€-ğrğ 6n ir age ig r€corded
on a siıver phoLographlc filn. rühil€ in L€ı€vision an

€l€§tronic r€ğord is nade. The use of videopro]ectors o€ high

ıiEhb porü€r İüiıı enablB one to nğk€ tradibionğl cinena
€lecğranic."

"tlhab 6re it6 ğdvanbages oy€r convenLional ıtoviet?"
"tğ is PoEribıB Lo 8ub5ğitut,B €İFen5iv6 trıoğion-pİctur€

€ilıı by vid€o. The swlLch-ov€r Lo Bıecğronic recording of
fiınE rBguireg ğha g€LLing up of Lhe cenerB of Lh€ gboragB of
videofllns and the organlzing o€ 5yaLErtlg of th€lr Lransf€r ğo

ug€ra. suğh a scheng o€ obt,ğinlnE infornüLion Fron ğhe ıain
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troıpuLing c6nLrğ Lo disl,lay ğcre€ns has be€n egLübli5had in
nany leadinE researeh insLiğuLion5 of Lhi6 country. But r.€ u5€
noğ dıaplay uniLg but acre6n5 of .ığg€r-b6s6d L€levision 8ğğı
or, aa wE h6v6 cüll€d Lhern, quanLogcopeg."

The invenllon nada by scienLists of FIAN has €nabl€d our
counLry ğo Lake advanced poEiLions in thB world in Lh€ fi€Id
of ıaE€r-baEed ğ€ı€vi€ion. The quanLotgope hğ8 bg€n pağBnl€d
in ğhe UniLed Stağes, Britain, AuELria, Ibaly, France, l{esL

Gerııany and other counLrie5. BuL iL iş noğ enr)uEh tcl inv€nğ
quğnLo5cop€E. IL it nG}c€5sary Lo noke Lheıı. The flrgt
piloğ-corntn€rcial tsğrtıFl€E hnve b€€n nanufacLured. Tha neı<t

5ğa9e it to ıaunch Lheın inLo serial producLion. The

ğuanğogcope has opened vaEt proEp€cb5 for Lhe Lheatre.
"The convenLionaı it i€5 oF Lhe Lheağre arg assocİağed

prlnarlly rdiLh the liniL€d possibiliLj,ee oF Lhe sbage," gatd

G€nnady Yudenich, Chief ArL Director of th€ lloscoş
Experlnental Draııa Theatr€. "Dr€55€E, Eccın€ry and ev6n Lh€
curtain are ağLributeg ııhich serve Lhe 6ingl6 ain -- to
produce uh€ .ıılugion of Lhe reallLy o€ LhB acLion taking placg
on ğh9 5t6Ee. The fuLur€ of the ğheaLr€ ıle8 in
ğhr€B-dirı€n8ional Lelevlsion by ,ıBan€ of r.rhich rr€ ehall be
abl6 to creaLe a ınulti-faceLed llvlng naLura which ig seen in
fiırıg and on tğı€vision."

ln a hall of Yusupov'€ Forıı€r r€tidenct in Bolghoi
fl,üKhğriğony€vsky Lane in l|oscoş l €ound nyself ln a E{Laetic

ğheatre o€ Lh6 2lgL canLury. A per€orııance about Lhe
Baihat-Anur üainline (BAl!) was Elven. A h€licopber §ğE
trhğfterlng ov€rr ,ıy heşd. lt seened thaL if ı atr€tch€d ny hand
l ııould touch a na;esLic c€dar. The taiga unfold€d -- ,nııchlna!
ııere huııning and hish crğne boorıs hr€re ,ıoving. Th€ tı6in
churacğer of ğhB perforııance grat 6nonE congtru§ğİon rİorkerı.
Thğ ğcre€n şat sr.iğch€d of[, and the "movie" hero descended on
to thğ atğgB. lt rıag hğrd Lo undersLand Etrğlghğ arüay rıherı

aue§ğgi,_lugg_ş_L j_,--1_9.-8_6
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th€ ıovig endtd and trherB Lhe Lh€öbre b€Ean.

so fğr thı8 i5 only an experingnğ. AlLhough nany of lhe
ğachnoıogicat unlts of Lh€ fuLur€ pglyphonic draına LheaLr€ are
still on ğha draııing boards in scienLisLs' ıaboraLori€E, the
theaLre ls aİready Dr6pğring for ,ıatb€rinE uhen. The LheaLre's
sta6f norı İncıudBt 3uğh new sD€ciaıi5Ls ag photo, ğeleviglon
ğnd cine-6nqinE€r5, program!ı€rğ, €ğc.

In Lha polyphonic LheaLrğ, as I rras told by FIAN

6ciğnti6t8, tesLs çill be conducbed and gxptriBnğe in handling
aıecğronlc ııovies şill be acquired.

"It, is necessary go €laborab€ a conprehensive re€€arch qnd

L€chnotoEical proEraınne for Lhe developınenL oF laa€r-based
t€tevision," Atexander İ,lasibov aaid. "ouanğoEcopet Lurnad ouğ

by indugtry can be used €ven now for EtıoırinE fiırıs ln cin€ııüığ

şlğh screens of up bo ıoo Eqı.ıarB n€LrBs. Bub 6vBn this i8 nab

the liıit: laboraLory intğatıatlons wiıt !ıake iL poeeible to
obğain aLlıı .larger 5creen i,trğEBE."

The gcienLigL believes LhaL Lh6 ussR sLaLe corınıLt€€ for
cingnatogrğphy and the u55R scat€ corıtniLgee for sğıence and

Teğhnology Ehouıd tak€ pıırğ in Lht i,nplernenLaLion o§ bhe

cotnpreh€ntivo ığt€r L€ıevision prograrnne.
(§ov€L€kırya Rossia, Auguat 5. In full)

T u e ş d ai. __!_ug_u-s_tl,_l*9 8__Q
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Alİ ICBBBRG Iİ{ Tot
Ui{ .ırp.rt. r.gard ğh. Sovi.t pror.ct §or

aupplying t,he Arablan P.nin.ula ulğh ğat.r a.
tho ıoıt ğccogğabıa and .a€a

For gcvcral d.cade8 raaaarchar. hav. b.an atğacklng th€Y
DroblGr o€ oupplyingt,ha Arqbton P.nln.ula and the Horn o(ıAfrlca counLrio8 ı.iLh taL6r. A grıaL vari.ğ}, o§ pro]actt haa
bısn guggııted - onı ıorı fantaıLıc ğhan anoğh3r. Finaıly Lhe
no.ğ r.aıiatıc o€ ğh€ı haı provad to b9 Lh. var.ianğ oE. ..
ğransport,ing ıccbcrgs froı Antarcğica. s.v.raı counğries. ğha
USSR is aıong Lh.ı, have offcrıd th.ir ıethod8 of dcıiv3rıng
lce ıountoinı. Ul{ ex;ıırt Yuri Bogoıoıov, cand.sc. (G.oıogy and
}linoralogy), hıG b6€n charg.d tJith th. Pri.parııtlon o€ ğhe
sovlat pro;ıct. RGc.ntıy he r.Lurnad €roı ğhe Y.ı.n Arab
R.Dubıic r9heru Log6th.r r,ith .9eğirıi.t. of ghat §ounğry hc
ctudl.d Lhc probl.i of uağ€r oupply ğo ğho r.gion.

"3o far Lhey havı b.cn Lrytng to .olya thı uağcr probl€n
by Lradiğianğl ıathod8 hara," ha ıayı. ..But, aı axpcrıanc.
ıhorı, Lh€sc .ot,hodı do noğ givı ğhı n.caaağry .fr.cğ. On ğhı
Arğblğn P€ninaula ıııtır ğhağ ııould llı dirıctty on ğhc ıurface
İı noğ availabı. for ı largc parc of th. y.ar. Extracğing lğ
froı grıot d.pğho i. co6t Drohibitiv.i in.ğalla!İon! §or
da.ğltnğtion of ..ü raL.r ıa. al"drerv coıtsly - .v.n for Eh.
rich oil-producing countriıı. In Xtolt, for ııaıplı, .uch ğn
inığolığğıon provıdcB ğh. po9ulat ıon ıainly şith drinking
şığır, it İa nob u8ad §or irrigaLİon. ıl.anyhiı., th. cıin6ğ€
i. bacoııng avor ıora grid..."

eıuc.ğıon! And Antarctlc ıc.b.rg. hov. 9rov.d ğh. onıy ı,ay
out?

Anğg.r: Tb. ıorraat-coağ, aL ıa6ığ.
cu..ğion: l{haL ıakcı ğh. sovı.ğ Dro].oğ dı.ğinot froı

ofhar3?
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Antt,€r: IL ofFers Lha cheapeat rray of carryınE out aıı
op.rğLıon8. This ha€ b3€n iainly achiovıd ğhankı Lo an

3

.chnlcaı
that toking an

iceberg ğcroıa thğ E6a i8 a unigue .:aparj.ıanğ. Bafora hıındıınq
thi5 tack, a coıprch.nsıv. 5tudy oğ thc ıj,ğuqtion haa to b.
rğde, doinq calculğLiong and finding §ay3 Lo guaranğ.. aaf8ğy.
"Quick-fix" atL8npLa hdv€ already been ıade, buL ğhay havo
taiı€d - ğh. ic€b€rE 5iıPly ov€rLurned and it,. ğran.Dorğağion
hüd Lo be abandoncd.

Qu€ttion: R€all y, an ic€b€rg iğ aoı3ğhing hugg, dong8roua,
ign'ğ it?

Ansr9€r: lJaıl, ıra rıon'L ğouch Y3ry bı9 icıborga. such ğ5,
for .xaıpı6, larggr thğn B.ıgİuı or Hoııand ın ar.q. Though
ruch propo8aı. hav. begn ıadg. Thıy provıd .conoıi§olty
unf.q3ıbı.. su§fic. it Lo ıay t,hat tranıg.rring cuch an
ıc.b.rg (ğh. Franch pro;ıcL) rroutd ccat ovar haı6 ğ bıtııon
doılor!.

Th€ sovi.t ProJ.ct ııill hındlı ı€dıuı-.ıı.d tc.barg.. Fl,va
hundr.d ı.L.r. ıong, bhr.. hundr.d uid., ğhıriy hrğh. Th.
ıubıırged P6rL oğ ıuch a "baby" 9o.r doşn Eoc 2oo ıağr.ı. ı!,
of courco, rıll ğhas pğrtty şhilı ın rouL., onıy a third şıtl
r.ğch Arabia. ıİ.vcEğh.l... Lh. 5goch. o§ §r..h şağ.r ın ğhıı
rc aining Dart ara .ğilı huc.: abouğ ona ğanğh of a cuble
kllonıtrı, or ı00 billion liLr...

cu..ği,on: Pleaıe gay a forı Iord5 on hor, ğh. dıttvıry of qn
Y

i€.b.rg Lo Arabi{itı.lf ıJilt proc..d.lAn.P.r: saLcıı.it.g ı,ııı hcıp gınd 8 ıuıiabıy-.ız.d lc.b.rg

original ıothod o§ ıclting an ic.b.rg orra "ord,innovattong in ğranrporLins iL. you undgrıLanf,

off th. ctıorıfr AnLarctica. Thgn gevıraı rarıoğa-conğroııad
auLoıafic thlDa t,iıı tak. th3i acro3t th. ındian oc.qn !o t,h.
ghorıı of Arabıa... Th3 "roaring" 40ğh 9argtı.ı, r.ğrı
und6ru6tor curr€nğt ıriı.l, hovc Lo bı paaııd. Th. ıo.c ııporğant
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ğhtng İ. Lo kıı9 durıng tr.n.Portltlon th. lıyır oğ coıd rağ.r
forııng b.n..th thı tcıbırg and Drot.otıng ıt froı thaırıng and
ov.rturnıng. By ğhı 9.y, lt r,ğ. faİrıy hard to ftgurı out ğh.
oDğiıal .D..d oL Yht€h ğo k..p ğhıı tayır İntact. tİ. had ğo
do ı ıoğ o§ ğhİnkİng on ğh. ıodılı...

And .o ğhc lgıbırg flnıily arrlv.. ct iğı d..tlnağton -
ğh9 Bay o§ Ad.n. ifİth gonvınl.nğ aDDroochıı to ğh. ıhor6, thi.
iı ğhı ıoıt ıuİtıblı plıcı for tğ...9roc...ing... Thı icoborgı
9ılı b. "anchorıd.. and b.gin ğo Lhaş und.r th. ray8 of Lhe hoğ
ğro9icaİ .un. Tharıng şill laığ for abouğ d ıonBh, and during
thl. ğiı. n.r ic. ıountğın. şilt bı drlvın fEoı Anğareğica.
Via ıpooial roğır ıu9Dİ, linıı thı 9r.ğİou. ııquid şİıı go to
th. .nğİr. pıninıula.

ln oLh.r rordı, . n.İ undrylng rivor, r.pr.a.nttng about
on.-Ly.nği.th of ğhı voıgı ın voıuı., can b. or.at.d by ıan
for ğhı agrıcu.l,Luraı and indu.ğrtaı n..d. o§ th. oountrl.. og
ğh. Arablan Pıninıuia.

TEanıorlDt by V.Hırlııov.

(İE!d, Junı {.tn f ull. )
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FORTUNE BOOK EXCERPT

ı ı

Cıuı anytlring be done about An-ıerica's slipping technological lead? You bet, says Simon

Ramo, the scientist-turned-entrepreneur who founded two FORTUNE 500 companies.

Ai&i 8ell lobs
ıeıeoıcheıs oıe
studylng
inleı!cliona ol
ntcure neuron3
oııonged on o
ıiliton 9ıid.
ivenlugllyı ıuch
woık ınoy lead ıo
the bloacıttpule,
Romo ioıeıees.

Ii lhe second of luo eİcerrts

{ .1

,{ .} '1
.; t :.1'r1
,ı f,^

o 
' 

..l ';

}1
J ü j

"-t, ı ,!
,l '!a 'f i] ,q |:i {:i t.

l...-l [,

brcakthroughs lhrough
ment projccts. Iıstead, th

J.ah-risk rcscarch ıııd ılc,, ci,ıJı
cy sPenl t() acl]üırc nontca hIıo-

Simoı Ramo- lhe Ramo in Bııııker-Ranıo, a corlıDutef

ucniure, aıcl the "R" in TRW,lhs gianl d.Ieıse electrcnics
coıııpaııy-has aı}ıised Presideııls aııd sened oll the boalıs
oI corporatioıLs aııı| ııniueısities. Throııglıoııt a long aııd
productiı,e cafger lhat began iı 19j6 al Geıeral Eleclic,
Raıııo. ıı;lıo ıaill be 75 in iıIay, has iollowed clostly tlıe deuel-

obnenı oJ Arıeicolı techııolog oııd, of the iııdıısties thal
dtpeıırl on it. FlOfi thal Dersrecliue, he concludes lhat the

IJ.S, is losiııg the clear leclıııological lead it eııjoyed tııo dec,

ades ago aüıd therefore faces an ııflcerlain flıIL|ıt.
lroıı /ıis boolı The Busine

N THE DECADES JUST AHEAD, we will probably
win more medals in the uorld technology Olympics
than any other country. Tlıat is because we have the
fortunate combination of a strong economy, a broadly
developed infrastructure, and considerable natural ıe-
sources. The competitioo to consider, holveve!, is not

from any single nation but from Lhe totalit], of them. [t

seems safe to predict that America will have a decreasing
fraction of üe world's engineers and that other nations on
average will back up their engineers rvith resources com-
parable with those ıve can make available. By the year 2000
four out of five technological breakthroughs are likely to
originate outside the U.S. The challeıge may be not hoıv
to keep our leading technolog}- from Other countries, but
how to acquire theirs.

How could this have happened? How could the U.S. have
changed so quickly from being preeminent in technology to
being a country with diminished future prospects? Is our
system, from goal setting to implementation, which has

never been perfect, no longer suited to the nature of an

ever more technological scicict1,? Does free enıerprise lack
strength or app]icability? Cou]d tlre government do more to
improve the competitive pı_ısiticln t-ıf the U.S.? Are Ameri-
cans so poorly iırfcırnrerl that they lıil trı de:ıanr! changes
they should rcalize are neeclerl-;'

'[here is plenty of blamc lo go ar()und. Pıreııs? The par-

ents of American schooichildren have spent billioırs on
computer games (useful, asicie from erıtertainnent, only
for developing quick eye-hand coordination, not for learn-
ing either mathematics (Jr computer science). but they
have steadily voted down taxcs to pİovide more funds to
pay math and science teachers. The federal government1
In 198l the Reagan Administration suggestcd that the De-
partment of Education should be abolished. lndustry? ln
ühc t980s, the largest Amerir:ın technıılogi«d crırporaıi, l .
cırnspicurıusiy lowered their inlerest in striving frır nı,l,ır

of Science: Winning and Losing in the High-Te,ch_Age, 
'o 

b,

Üi6rı7rffi;Il,u, Raİo coısiİen'ıiffthc US. positioı in
lechııokıgı lıas ııeaheııed, aıı.d sıggesls loı0 4 ıı.ı(| f,nrlıosis
on ü rtpfeıüeıırsllip 4 ülualiı! thal lhe laralust. .f,ır uam-

'le, 
|)alue less than Aıneicans do-,<oııld heLp strcngthen il.

}.

lı.ıgical cıperalirırs suı:lı ıs l]nanı:iıl sı,rviccs cırmp;uıies.
'lhc frcc miirkel shııuld arıtııaıatiı:ılly c()rrcct some ()f
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ıİ he şeıe rtoıtıng
cUı aroin, nrlıo
ıorr, he şould find
iııeıiılibla
oPPoılüttitie, in tho
possible ıneı9eı ol
biolo9y ond
aolr!Pule, 3(ieıGe.

our shortcomings, given time, and nırthing could be easier

than to let that happen. If America has too few math teach-

ers or too few computer scientists, tl,üen salaries will rise in

those ficlds, The news of these opportunities will get

around, and youngpcoplc and thcir parents willsacrifice to

prepare to fill the rıpenings. Technological corporations,

hnding they are bsing out |o [oreiqn competitors, will

eventually İut dividends and iıcreasc R&D budgets in or-

der to improve their products and manufaÇturin8 technol-

r-ıgy and win back the markets they have lost, lf thcre aıe

trİo fcw college gıaduatcs in the most important 6elds, in-

dustry wili ultimate)y liııtl ways tr.ı help the univcrsities

produce m<ıre of them.
By theırselves, hrrwevcr, thcsc forı]cs will be utterly in-

ıtlctrıratc. The frcc markcl ma1, 1ıruduce m(',re c()mpulcr

scicntists in a tlecade. but five decades may pass before the

maİket persuades us to pay high school math teachers

enough İo ensure an adequate supply. In our country the

citizens have to perceive the Seriousoess of an important

problem before the government will take action, FoI

İtrong public pressule to fo.m, the situation must become

so bad that it iS widely seen aS ilrtolerable. Hence, the prag-

matic American formula for progress iS that things have to

get much worse before they can get better. Facetious as it

İıay sound, we cao be optimistic about our eventual suc-

cess leading to a superior technological society, because

things are now deteriorating so rapidly. Take education in

math iıs one €xample.
Our inferir.ırity iı the teachiııg of math to ouİ youıgsters

has finally started to hiü the rronl pages. Thc probleın has

become that bad. parents ıre learıring for the lirsı time

from newspaper headlines that, in Starıdard (idcııtjcal) ex-
ti

:;l/,/ ,,,,,|,,-| ):,, 7j
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;ORTUNE BOOK EXCERPT

:eell, ııllonol
ııd lı ıcloncı
,iuııllcnı wllh
,Yarnn3nl
ındlıg,
ıdoİ9ıodU!loı ğt
lınegie ilellon do
ıslc ıeıeoıth iıı
ıclogr.

ams given to childıen in most non4ommunist naüons,
U.S. elernentary and high school students scored arDong
üe loıvest of the industrialized nations. These astounding
results are not merely news repons. They are the subiect
of serious editorial commentary.

\l'hile ıhe ınedia rvere parading these results, I found oc-
casion, as a member of the governing board of the National
Science Foundation. to bring up the subject frequend!,with
Senators and Representatives in ll'ashington. They, too,
were becoming aware ofour outra8eously low math scores
and ıvere amazed that this could have happened wiüout
our noticing and taking action. They pledged to look favor-
abl!, on appropriate federal govem-
ment activity designed to chan8e
the situation. This neıv congressio-
nal attitude, and the gıowing public
appreciation of the probIem on
which that attitude is based, has en-

nation, we can't raise our average personal income by shüt.
iog ı coosıınt total of assetr ıround among ouİ own p€ğ
ple. &r ca!_]ıe_99g!L9!_C!9ç9!,elinahuge depsits of
s9!ğ_ !tl, r dfunds on our |and. The sure way for th€
U.S. to raise its living standaıds is lo §Igjll4lsçhnolps,.
Technoloş can be applied to increıse-İFe resources oİa
nation, to generate wealth that would not exist if the tech.
nology were ııot e mploJ-ed.

ECHNOLOGY lS .{ TooL that can multiply the
effeçliveness ınd hence the worth of time and
work. Technology makes it possible to manufac-
ture for our needs üü less efIort and tess dissipa-
üon of valuable natural resources. (A pound of
g|ass fiber_optic cable, made mainly of sand, can

carry as much information as a ton of copper. A $10 com-
puter chip, its raw materials consütuting about ı% of its
cost, can make calculaüons in a few minutes thaı would
require üousands of hours of effort by a human calculator.)
Technological breakthroughs can lead to substitutes for re-
souİces that are in diminishing supply and to novel prod-
ucts that merit the investment required to develop them.

ls üere a natural strategy for the United States to
achieve technological superiority? [ am cenain there is. tt
is to foster techıological entrepreneurship. We produce
business entrepreneurs at an enormous rate, but only a
small fraction are involved ıvith technology. Yet technologi-
cal entrepreneuıing has been the main force behind ow in-
dustrial development fronı |he beginning. It iS not today at
its full potential. We can and should magıify it.

In Japaı, it is rare for an entrepreneurial team to set out
to raise l,enture capital backing to establish a fresh techno-

logical corporation. Americans, on
the other hand. often leave estatı
Iished organizations to form nerr.
compaıies. Anyone in Japan ıvho
quits to start a new company is con_
sidered an cccentriç, not a hero.

soichiro Honda built his
automobİle company even
as the establİshment, he

ı:fiJi:IİH1*.?ffl,;,;?:"İ:i told me severaı times, put }İİT:.;:ff }İ,.,1}:;T,.lJt
for innovatiı,e prograııs in primary Severe pressure on him to pan [nc.," a term used by Ameri_

lltffij,1?;'.,i:!ll,,İ",ltŞ stickto;otorcycıes. ;:İ:"ŞĞiil;H::.jlşff;
;X]: İ:flİ,T,l'ill'i1::XT';i| 

- 

:lq,,l,. h|.-.,* 1,ıeopıe,s deep
Ieelıng for their n:ııiı.ınal inıere"t,

slated to rise to the S t 00 miüion level. Things have becone does not incIude the concept of entrepreneurship. '|he oc-
so unaccePtable thaı ıve are finally moving. casiona| Japaıese entrepreneur succecds not because of

IndustrY is awakening as well. For example, David Pack- encouragement from üe system, but despite opposition.
ırd, ,:hairman of Helvlett-Packard, haş led lVhite House- Soichiro Honda, for example, built his automobile company
sponsııred studiı:s ılf shoıtcomings in our universit1, edııca- eveı ıs the govcınment-business establishıİcnt. s() he told
ti<.ın. Thcıse studics have in{luenced the projects and bud- me several times, put severe pressure on him noı to; he
gets of the National Science Foundation, leading to joint was !,irtüıall}, diıected to stick to motorc},cles.
government,industry programs to substantially improve our answer to aggressive competition fronı Japan or
faciIities and equipment used in undergraduate education. otber nations should be to foster entrepreneurship. But

Hcıw can the United States prosper as future success lvhat about our existiııg large ıechnol<ıgical corporations,
becr.ımcs ever more dePcndent on technological superior, ,ıvhich t:mplrıy most of tlıe engiııeers in Amcriciİ ınd pro_
itY? tlow cın wc rvin in a world iı which sc.ı many nation§ duce most of the goods that thc nation nced§ and that cın
rc cü)mpeıin{ on a highly sophisticated leveli Assuming be sold overseas? whilt iş their role in our econonıic

tl)ı1 lve prcscı'Vc ()ııİ natirınıl secuıity, hrııv do ıve also pre- growtlı iınd in competitive internaüional trı<le? Simply put,
scı'vc, ıııd prcfcr;ılıly enhance, our standard rıf living? As a thcy will cr..ıntİıue to be the c<.ıre cıf ııur techDolo8iciü
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strength, aDd we nusl do nothing to iDpair theır hcalth,

Those cııııpanics art the rcsuh of thc entrcpreneurshqı

that lauıched them decades ago. Today's succeşsful new

coınpanies will become nıature major ifidustrial units in th(.

futuie. But even if present large companies contribute as

much as we can possibl_v expect them tr-ı. that çill nol guar-

antee U.S. technological superiorit1,, becııuse certain inhtır-

ent characteristics of big companies rhaı account for their

success also cause them to leave gaps, miss brcak-

üııoughs, and movc too sloır,l;... A stead1,. high binhrare of

new technoloğcal entities is mandalor1, if the L,S, is to
enjo!, a competitire ed8e.

America'_ş large ıechnological companies ha\e the capa,-

it],to caİry on eıough R&D to impıotc aıd rep]ace ıheir

products, diversif1, to add st,ope and lr, maximizc return on

İnvestment, handlc giant projects, and empio1, enough ex,

1s to manufacture and maİket globall1ı, Buı these

Strengths aİ€ not enough to guaraıtee our nation first

place in internaüonal technology, because üey are not

unique to America. They are matched by the mammoth

teclrnological cornpanies ofJapan aıd Westem Europe that

"r" 
aor"iatanüy aided by üeir goyeıT$ents, while the

U.S. government helps only occasionally and sometimes

hiıders. Funiermore, for every strengti of a large compa-

ny, üere is a weakness. The negatives of big orgaıiza-

tions, I am convinced, are natuİalÇ hence extfemely di6cult

to counter.
It is harder to spur aıd exploit high creativity in an old

and large organization üan in a neş, small one, A long-

estabh:hed unit aımost certairrly wiü bave developed a sub,

stantial buİeaucrac_Y, and bureaucrac1,, is tİe natural enemy

o{ creaüvity. Sometimes a big company, seeking to relieve

i§ best innovaıors of the burdens of üe company's own

red tape, will set up a team outside its regıdar bureaucncy

and alıow it to innoyate in isolation. But üis does not make

th€ activity entr€preneuİial. lt also does not ahrays make it

^ccessfuı. 
An entrepreneur is one who takes fuü responsi,

- İy for an efort, staDding to gain geatly if it succeeds or

be penalized severely, finaıcialty and otherwis€, iI it fails, A
recent study showed that in the ıast two decades almost

every large technoıogical corporation has tried setting up

snalİ stanups outside its organizational control system-
and almost all failed.

basic building blocks for th(,conrputer rcvolutiorı, Seırri-

conducto, pı<ıducts (such as tlıe transistor and, morc re,

centl}, ühü, extrcnıely largc-scalc integraıeıl cııcuiı on a

chio) now arc bcing produced by many cı-ımpanies, With

the exception of AT&T, in whose Bell Laboraıori€s üe
transistoİ was invented, all of today's major U,S, semicon-

duçtor prodüceıs ııere not yct in business or were not

olaıicrs in the elccıricalarena when thc semiconductıır era

İ"gan. Reguüatory r.süricıioı made it nc(tssary for AT&T
to-offe, ıi semiconductor technology to everyonc for a

modest license fee, This helped many new companies

spring up, some of ıhem headed by leadiııg rescarchers

çho left Bell l-aboratories to bectıme enırepreneurs,
Therc are cıccasional exceptions, largc lechnok,ıgical

corporations that have not missed opportunitics iıı ıheir

Iields, that have steadily shunned unrelated diversifica-

ti<ıns and acquisitions. Such coınpanies-
Herçletı-Packard, Boeing, Digital Equip-

ment Corp., and TRw are examples-
have coısistentlt maintained high re-
seaıch aıd development budgets and ap-

olied their posiıiı,e cash flow to develop

new products and extend their activities
wiıhin ıheir fields o[ experıise- (tf my in-

cluding TRW appears self-serving, let it
be noted that it is oıly in the past decade

that TRw reached the size when its lead-

ership might have beeı expected to fol-

louı tbe usual pattern of becoming an

iıvestment manager while simultaneously
losing technologıca] superiority, This was

afıer üe reüement of those of us who

had originally assemtıled TRW and set its

initial objecüves and mode o( operation.

Credit accordingly belongs to TRW's pre-

sent leadership. )
Granted that enEepreneurship and üe

Uhllınıııblı
.oirr.ııİ.ı nİaa İ.
b..t lıı llD, ı.ıı.
.İa.onıİal.ntİ,
ıııcıti.lİa ııııa
dlıı ııı
llıılın.tc*ııi,
;hır aoırJtı,
dılvıı ııı ıır illı,
ilıı lıclıılıııı
(ıboııl, ınd lli,
rlıkh ırrllıı ıı
lıncııtlıı
tı«hmlcıı lo hlıl,
lr.aı.n<y
ıcaınıılıeılcnı

S LARGE CORPORATIONS become giants,

üeir mana8ements often miss cTitical trends

and technological breaküroughs. General Elec-

tric did not notice üe beginnin8 of the com-

puter revolution, the most significant
deı,elopment in üe sec-

ond half of our century. lts eflortŞ to catch up welc mis,

guided, and the1, collapsed. IBM, ıoday the world's

foremost computer company, was not even in üe eIectri-

cıl business rı,heı evidence 6ıst began to surface that

electronic c]omputers bad become practical. Especiaüy as-

tonishin8 is thıt every one of ıBM's prescnt U.S, cor,
petitors in computers was nonexistent or ırould not bave

ken cate8orized as an electrical company in the 6ıst half

of the c€ntuİy.
Alrnost the same §tory appües tıı senıicondudor§. the
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FORTUNE BOOK EXCERPT

it(lvinac of i(,chnol(){v Jrc nilltlr;ll pirrtners, whilt itrc lhc
nı!,chınisnıs for srıcccssJ Il is not cıough to tbster R&t)
and sit back. exp(,ding technologicıl breakthrou8hs ;lnd
n(.\ç coııp:ınics to cxpl()it tlıcıü, Wc nıüıst help entrcprc-
ncıırs Iiııd soıırctls ııf cıpitll. Ilowcver. ıhc aııtiçip;ılcd rc-
ııırns (ıı lhc investnluıls nıust bc c()nıpetitive with olhcr
rr,ır,s iı whiclr the.ilpil:1l ııight be enıploycd.

ln tccIrnııkı§iı,ıl cnlrcprcncıır-
inı.ı. tht re are ın iııliııitc ntınrber of
lvats to lose. Fortuııtelş. it is ılso
pırssible ıo ıvin. Nlosı often, failııre
is due not to one shorlcoıning but
ıo ı conılrinatioır. For iııstance, ıhe
product on \uhich the {ledgling com-
pınv is based nııy have a fatal flaw.
lt nrav rvork but fail to till iıny real
nrarket demand. Building a beıter
mouseüap will not cause the world
to beat a path to your door i{ there
are no mice in the area. oı the exist-

The product may have a
fatal flaw. Building a better
mousetrap will not cause
the world to beat a path to
your door if there are no
mıce in the area.

wcll, 1'he prııtiııtı or ıhc ıe(.lıniqüıc ıiır ırıınufıcıtıring or
tııirrkeıiııg iı---{nc or two or aıl thrce of these-must entail
novel cleınents. That rt qııircs inıagination.

Every ycar, nunıer()tıs texlbo()ks ind articles are prıb-
lishcd ühat ııllcr fornııllıs ftır sııcr:ess in technoloRical eı-
trq)retıcı]rin§. ]llost l li«! to I)(. ()oe-third obvioııs, one-
third ıııtıtlıerhooıl. ıııd one-ıhird unp.oven theories

conc()ctcd bv pcııple rvho write
rvell brıı hıve nevcr stırted or
nrioaged a successful company.
Thcy are lırgely unnecı,ssary for
a tcam lhat joins originality with
practical reılism.

Iır the course of several dec-
ades spent in forming and operat_
ing high-technoIog!, ventures, I

have been involved personally
with nıany startups. I have ob-
served overly optimistic, inexperi
enced enthusiasts and wise,

iall lıbı
ğnnu3,
ıırePİonou,
ııınıı 5thırilokeı
Eııtoıe Coıp.
ıkeı ınoıhineı
oıaclı
ınircndu<loıı
'İh ıhıFtıotl(
,ır.

ing mousetrap is satisfactory and much cheaper, or 1,our
Sensational trap requires bait which is unavailable. A new
product may be excellent in all respects, but a competitor
ma!, come up ıvith an eİen better one.

Some neıv companies fail because their founders as-
sume. incorrectly. that a sure way İo arrivc at success is tıı
ride this ırain of connected events: First, unearth a new
scientilic phenonrenon: second. develop novel technologv
incorporating the new science; third, design a product
based on the new technology that will meet a market need
that lçill become apparent. This scenario is often referred
to as science or technolog1, push. While building a techno-
logicıllt oriented business sometimes irorks this ıva!.
mırkeı pull ii a nuch beller bet in ia,ı.ing plans for a nerr.
ccınıpııır1,, There the starting inrpetus is a need, a nıarket
tha1 alvaits the enlrepreneur who, ahead of others. sees
both the market opeııing and how nelY technolog!, l:ın
n.,el it.

Tlıe trrıe essentials f<ır success in launching and operıt-
ing a neıv highıechnolrıg1- company are common sen!e and
inııı:inıtion. Conrnıcın stııse ıvil| tell 1,ııu thaı çou hild bet-
ıer do sıımeıhing diflcrent lrom thc crımpetititın ;ınd d<ı iı

skeptical oıı,ls, the first group proposing and the second
rejecting new business plans. I have seen many success-
es and as many failures and have participated in both bo-
nanzas and busts. Unfortunately, many proposals are
extremely dificult to classify ıs good or bad. The newer
the technology, the more exciting may be the possibilı
ties, !,et the harder it may be to obtain useful market in-
formation.

F l WERE TO .A$i.{KEN tomolrow morning and
discover myself to be far 1.ounger thaı when I went
to bed. I would find numerous ltontiers of high
technolog_v irresistible for another entrepreneurial
adventure. Tıvo ijclds, inirırmaıion technology (com-
puter communications) and biotechnology (microbi-

ology and genetic engineering), probably will lead the list
of teclınolog], advances likcly ıo stimulate great industr!
aI expansion in the coming decades. What if a significant
mating of the5e two frontier technologies were to oc-
cur-biocomputers? ll'hıı shouId we expect biocom-
puters to be enornırıuslv iııprırıanı? Note 6rst that we
hıı,e learncd hrırv to pır:k lnilli()ns of semiconductor de-
viccs (siıırilar in fiın(.ıi()tl to ıhe neurons rıf the human
lrrain1 rın a ;ingle siliı:rın chip rıf fin.qernail ıize. 'lhese
scılid. metal]ic chips h;ıve ııııde pı,ıssilıle vcrv cheap, rcli-
able, small computers ıhnt can nultiply ırvo numlıers in a
billirlnth of a second, put thl)usands <ıf names in aIphabet-
ical ıırdcr with ease, srvitch connccıionş a milIion times a
second, and perfrırm innumerable informatjon processing
t;ısks hcrıınd ıhc ı apabılity (,i IlI,,no sııpıf,ıs.

The human brain, thc c(rnpact infıırmati.ın handling ma_
chine-srı uncompcıitivc ıvith semicıindrıcrıır cIrips for
some infıırmııiı.ın proccssing j<_ıbs-is supcı tor to any com-
puter so far built or presently designable for inteıtectual
functiııns like cIealive th.)ught, visual pattern recrrgnitirın.
ınri assrıciıtiı,c mcntrıry. ()nc rırııbılıie explanatiıın for thc
ılil[crı,ncc is this; ljıch ıcıırtııılikc dcviccı rın a seınicııırlıır:-
l()r chip hıs at ml)st a fcw rıınncr:ıirlns to adjaceol (lcviCcs.
ln (ı)nıriıst, tlıe ten tıilliıın ncıırtıns ııf Lhc brıin ır<ı gt,ncr-
(ruslv intcrc()ıncctcd; huntlrııls and oftcn thrııısands ııf

tEt,ğd,İ}
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connections ıun from a t!,Dicalneuron to distaııt aS \4cl] as
nearby neurons. The interconnections among thc brain's
neurons doubt]css provide the basis foI the remaıkable
thought processes of the brain, which the man-made chips,
despite thet enorıno1.1s switchin8 and computing specd,
cannot equa].

Meanwhile, frontier research in biolog1, and chemistry
is giving us the capability to pro-
duce complex molecules, both ani-
mate and inanimate, that are
different from any that appear iı
nature. lt is becoming possible to
engineer matter to order at a mo-
lecular level. This will cıeate a de-
gree of micromin ialu riz ation in
design that reaches far srnaller di-
mensions than the e]en]ents of

/.\en the densest. ver! large-scale
.egıated ctrcuıts on a sentlcon-

ductor chip.

we wili not maintain our
economic strength if
our citizenry are occupied
mainiy with suİng each
other or repairing
each other's foreİgn autos.

and by providing ecr,ınomical yct mcıiculous factory ıcst-
ing and iııspcction, much of it performed automatically by
devices rathcr than peoplc. To dcsign and ccımbinc ski]l-
fully all th€ eleınents of a truly modern production activi-
ty is a challenging eıgineering 1ask. Much analysis and
invention is needed. The engineers employed by naJıu-
facıurers to develop superior production technology will

htıld the keys to vicıory in our na-

tion's bid to close the gap and ex-
cel again over otheI nations in
manufacturing.

lf controls, measurement de_

vices, computeıs, fabrication ma-

chinery, and other hardware and
softıvare are worked orıı for one
factory, they are geneıdly useful
elsewhere. Companies that inı-
prove üeir manufacturing skills are
essentially uninterested, holvever,
in providing their systems to oth-

\\

The existence of the lıuman brain proves that if the
right biochemical molecules are formed with the right
connections among tİem- the combination can provide
the memory, logic, soning, iıJerring, recognition, associ-
aüon, invention, learning, and otner intellectual capabili-
ties that our brains possess. Hence, some future
computers will quite possibly be biochemical. When we
attain the abüty to create complex biochemical mole-
cules interlinked in a patteın of our choosing, we will
have opened up the potential of engineering a s!,nthetic
brain that might combine üe best propenies of the hu-
man brain with those of üe largest, fastest Semiconduc-
tor digital computer. The field is not properl1, labeled
artifi cial intelligence, l»Jt raLher suherintellige nce.

eıs. If some of the engineers responsible for the advances
possess the entrepreneurial spirit and put together a prop-
er team, tbey will be abıe to obtain nlrarıcial backing to start
new corporations whose mission will be to offer produc-
tion technology to a u,ide range of customers.

If we do alter America's pattern of decision-makiıg, im-
prove the way we determine priorities and goals, build the
stature of our technology, probe the scientific frontiers ag-
gressively, put the results to work quickly and eficiently,
and eveı achieve world preeminence again in science aıd
technology, will that solve all ouı problems? Unfortunately,
ttıe aıswer is no.

The business of science and technology is to discover
the §ecrets of the uniı,erse and apply scientific and engi-
neering skill to yield us security, prosperity, and healü.
Yet science and technology can
never tte more üan tools. pover-

ty, disease, starvation, crime,
overpopulation, ignorance, wars,
and impairment of the environ-
ment cannot be cured by science
and technology alone. That re-
quires parallel social advance. The
woıld's most serious unresolved
issues are not science-techlology
ones: they are social, economic,
aod political. But those issues in-
tersect, and science and technol-

1
ET US SHIFT AND EXAMINE a factor in $,orld
techno]ogy competition criücal to the U.S.; maıu-
facturing productivity. Against Japan quite gener-

ally, and in specific manufacturing fields in
Germany and elsewhere, üe U.S. is 6rmly en-
trenched in second or üird place in manufacturing

technology. This applies, for example, in two fıontieı
6elds, robotics and computertontrolled production. our
standaıd of üving will go down if other countries uü all
the manufacturing techıology races. we \ı,ill not maintain
our economic strengü, even if ıııe lead in scientific dis-
coveries, if our business and ciüenry are occupied maiı-
ly üth selling each other insurance or shares of stock,
taking in each other's laundry, suing each oüer, or re-
pairing each other's foreign-made autos and appliances.
we must bring advances in technolog_Y onto the factorY
floor.

The manufacturing technolog], freld, I believe, cın be
particularly responsiı,e to American entrepreneuıslrip.
Automation, whethcr handling producüon-scheduling in-
formation oı the plocessing and movement of nıaterials,
requires a detailed under§tanding of tİıe product, üe pro-
cdss of manufacture, and ıhe human components-the
workers-involved. Quality control in manufacturing is
attained both by designing for quality in the fiısı plıcc

og}'- are right plunk in the middle of every intersection-
sometimes causing or exacerbating the problems, often
offering possibüties for soIution, and frequentl_v provid-
in8 opportunities that, if grasped, would enıble civiliza-
tion to rise to new, higher levels of achievement,
silisfaction, and tranquilÜıy. whatever rve ultinııtel1- are
able to do to elevate the society will occur eariier and
with greater success if our scientific and technological
ıools are many, sharp, versatile, and efiecüve. Wise ap-
plication of those tools should ofer us a life that is
steadily betıer as we progress, nıorc slowly than we
would üke, toward one that is bcst. E

4 9?E

If we do achieve world
preeminence again in
scİence and technology,
will that solve all our
problems? Unfortunately,
the answer is no.

9
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BONN (rtr) - Das Bundesior-
schungsministerium hot die nord-
deut§chen Küstenlende. &ügefor-
defı sıch ange§ichts dec dıohenden
Anstiegs der weıtmeere ver§üirkt Ge-
dankeıı über den küşten§chutz zu
E&chen.

zum Auftakt einer konler€nz von
Klimafoİschefn, sagte ein sprecher
des Riesenhuber-Ressorts, in den
Niederlanden gebe es be.eits Un-
tersuchungen, die eine erhebliche
verbesserung bei den Deichanlagen
nach sich gezogen hett€n. Da eine
Erwafmung der Atmosphare durch
den sogenannten Tİeibhauseffekt un-
vermeidbar erscheine, andereaseits
aber schon ein Temperatuİanstieg
um ein Grad celsius die Meere um 65
zentimeter steigen lasse, were eine
Unte.suchung der Konsequenzen
auch İüı den bundesdeutschen Deich-
bau "sicher §ınnvoll'.
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Dof,Iil[ıntr
MANAGİNG/COVER STORY

THE

America's most imaginative companies are turning new ideas into big dollars. As restructuring

^threatens 
to slow growth, more managers need to learn how they do it. l by Kenneth Labich

ilk*i*i*i,r:*
rubber panıs to get through the night. He
loııked ınd. I suspcct, telt quite sil|y, and
evcn rıith ıil that slvaddüng sometimes Suf-
ıi,rt"l iroın !ıcr,,e rishcs. Pou,r Paul ıvas sim-
ply borı ı bit too socın: Procter & Gamble
and Kiı]berl}-Clark, Ieaders in the $s_bil_
lion-a-ı,eır disposable-diaper maıkel, have
becn advıncing thc art and tıırning out neıv
pr()duits ıt a sizzliır: pace. \Jv ıounqer son.
soon to be f, tiınıblcs cheerfu]lı,into his crib
each nigilt rvearing a thin, superabsorbent
littie nunıber able ııı soak up lakes of ıı.hat-

ever. His bottom is rashless, a thing of beau-
ty. Lucky Daüd.

one way or another, üousands ofproduct
lines in every tlpe of industry are being
transformed. lınovating-creating new
prodııcıs, neıv services. new ways of turning
out goods more cheaply-has becQme the
most urgent concern of coçorations every-
where. That is pardy because restructuring
has left many companies with a few core
businesses ıhat are solid but sIow groıving.
lnnovation is their besı bet for revving
things up. [n addition, techıology- has forced
the pace of change and shaıpl,v- cut the effec-
tivc lifetimes of all kinds of products- Long-
plal"ing records sold briskly for decades

:_ lİğüil

before cassette tapes posed a serious thıeat;
now compact discs are shaking the maıket,
and a new techıology, di8ital audio tape. is
on the way. Consumers respond more quick-
ly than ever to the latest rage, so fat market
shıres can shrink dramatically irı almost ııt]
time. Little lvonder that innovation is this
t,ear's hot word among maıragement consui-
tants aıd the subject of several new manage-
ment advice books.

U.S. innovation has long been the envy- of
world competitors, especialIy the Japanese.
.\ list of important products introduced bv
,\mericaı companies in just the past fiı.e,

},ears is breathtaking, raıging from Loıus
1-2-3 softrvare to Chrr.sler nıinivaııs. froıı
Abbott Laboİatories' AIDS antibodt.ıest to
Apple's Macintosh, from Kodak's lithiunı
bıtteries to Ilerck's cholesıero1-1orvering
drug, }1eı,ac<ır. Last rear more than 259. of
3Nl's wortdwide salcs were generated bv
products ncw to thc narket in the pıst fiİc
1,eırs, Johnsıın & Johnson prıılucecl ı sirnilır
percentage tıf U,S. sıles rvi1ll iresh]r,ırıiılüı,lİ
prı)(luü,ıs. J,tıııe\ ttıırkt.. J*J'. ınıı,,!.,ııii,!|
minder] chicf credits his conıpıny's sııı:cess
at prı,ırluct <lt vı:Jr4ınıent lo ci()se contact with
custonreİs ınd a corporate çııIture thaü eır-
c<ıurages risk. "l!v'c rr,jlnt chıngc here." sius
Iltırke. "I trv lo givc l)cop!(,ıhc fcclilıg lh,ıt
iı's okay t() fail, thıt it's iınlı)riant t() fni]."
Thıt philosııph1. gocs lıack a lıııg ıı,ıl,ıt J&J,
as [Jurke well remembers (sce tı<.ıx).

Innovation is often elusive, a process Gor,
don F. Brunıcr, a P&C seniıır vicc prcsidcıı.
cııIls "tirc ırıırriıgr: btıtwctn ıvlıııı is ıı.ederi
ııırl rvhııı ıı 1ıı,sı}ıIt.." Sonıı' lıı]) (.\(,,.ıılı!.cs
fct,l tiıc ıırtt. t(, kü]l,p lhüıir hıınds rıı. i!lıın
sııtı) elıi(,r Dırıı:ulivt, Riı.hırd Nl;ıhıırtı.r

lnveıllonı thot wi|l bıingln blllionıı
Pıo<leı & Goııble'r po9uloı Ullro
Pompeıs Pluı (lell) ond toıniı9 Gloıs
Woıiı' 9oısomeı opri(al fibe. (ri9bl)
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MANAGıNG

?o ınole o new ploıti(, GE'r roseph Wiılh built ı Ş l ııillicn plonı_ıhen lold the borr.

timeg the amount spent ten years ago.
Smart maoagers seek innovation outside

their companies as well. lVhcn Ntahoncv
wantcd to shift Monsanto's resources frtını
bulk commodity chemical businesses iılto
more lıaııl scicnce 6elds such as biotechno|-
ogy ı decade ıgo, he invesled hcavilv in joinı
ventures wiıh Small stanups like Genentech.
He also planted seed money with research
scientists at leading universities all over the
world, Monsanto expects to See the first
fruits of these expenditures in the ı990s,
when such products as proteins to stimulate
milk production in cows and reduce fat in
pigs hit the world maİket.

To get the bi88est bang for their research
bucks, innovative companies 80 to great
lengths to guide their development teams
into areas with the greatest commercial po.
tential. The pitfall to avoid is spending too
much time and money on what are known at
Monsanto as "tıombone oil projects": You
may turn out the best product available anv_
where, but the entire world needs only abouı
a pint of the stuff each J-ear. "l'ocus, focus,
focus," chants Nlahoney. "Let them know
1,ou're in the resea_rch busiıess not for the
pursuit of knowledge but for the pursuit of
product."

A key to focusing reseaıch projects is de_
veloping üe commercial instincts of compa_
nt,scientists. It is not alwavs easy to get ı
biophl.i,,isı, sı1-. ıo sıarı ıhinking in terms of
market share or return on equity. Cash cın
get his attention. }Ionsanto handS oı.ıt an an-
nual$j0,000 prize to the scientist or tean] ()f

scicntists rçho hıve come up §tth big . otI)-
mı.rciıl Iıit-. Lcster Krogh.3\['s viı.e prı,ii-
deııı fıır R&[), sıys lıis conıpany's ellorıs ıı;
gct scicntists itttuıed to comnıeıce hıçıl
bccn so succcssful that much of lhe hot liıl-
cnt {ı ıvitates to projects u,ith t]ıe ııost ıı!ıi i,
tıus ııı;ııket ıppcal_ "l)cııple itı .()rp.ıjltc
rescırclı, rvho dt.ı the u]ore ıheorcli.ıl !vü)rk.

arc ıI ıOSt sı:rırned ırııunrl herc ıt tinıes l)(]

cause they i]tcıl'L seen as knolvin{ i]n],thi,,]g

abt_ıtıt btısinı,ss," sal,s Krcıgh.
\lü)st inır()\,ıti!,c ıxıııpınJcs pr()çidc l]ı(,ir

scicntists §ith ivro pos§ib]c lıclılcrs ııi ad.
v;lD(ctDctlt.'l'lır.y cın .lır, iır ıhe iıb ;ııııt
move up on thc basis rıf scientil'ıç achiele-
nıents. alınost;rs lhey woııld in a unjversiıv.
[Jr tlıı,ı,ı:ıı ıırı,ı,e inlo nlan]ü!:cı]rctıl and irc:td
prıılııı,ı dl,vl.iııllıllcııt tılııns. lVlı.ıı ıhe .r,;-
lenr is wıırkiııg right, tn(Jugh rcseitrebtts
chorısc oıt,h pıth so thıt qıırıd i<lt.ıs and the
peıılılt,ııı ıIıınııı,l thcnı into spcciliı: prııl-
u, ıs lıııLılıie üı, Il]c juriJ(l.\alth r(.gtll:]lıı\.

Thc idtıal ı,ııılrJtıyce, ııl ı:oıırsc, is ;ı Iıiglılı,
iı]f(,nlirt s(1(.nıisı ıvith ;ı lirırı gr:ıs;ı ııf ılıı.

Spcnt several days working in his company's
biotechnolııgy labs to understand some of
the problen,ü§ iıı devcloping products in that
ticld. He nııt only increased his knowledge,
huı.tl.io.ih()\c(l lhc troop5lhjrı lıe i5 scriuus
ib()1tı ni]!ç proılrıcls. \lahrıncv still kocps
withiıı ar!ı]'J re:ıch ııf his desk ı foldcr that
oullincs ıIıe steplı1,,srep prtrgress of eıch
rcJcarch pr()jeci un(ıcr !vay.

oılrcr iırnı.ıvıtivc cı)mpanics secn to
thri!(,in parı beü]ıu|,e top nıanagers have
prıı:lıiırıtd thc htıırı iilcal ()i cntreprencıır-
iılisnr-ıntl tlıcn prtıvcd that the]r' nleıtı it.
Ilcscııchcrs ;ıt Ccncr;ıl l)lc,,ıric's pl;ıstics
divisirın lalıı_ıred oıı ultem, a duratle, heat-
resistanı plastic used in everything from cir-
cuit lıııards lı,ı auto parts, for over a dccade
wiıh(Jut tlctlilıg or sccking alıproval froır
cıırporaıe lıcıdrlı,ıartcrs. Tlıey cven built a sl
ııilliıın pilıı l)liıııt t() turtı ııtıı sıınples ııf thc
stulI l)0forc j.{cıtiırg ıhc niİl fr(ııll ülr.. t(ı). L:l-

tcn sales ırc cxpc(,ted to rcach $l00 million
ıı)nlıalIy l)y l990.

Any company hoping to get into the innG
vation race has to pa1, some stiff entry fecs.
Nerv products. lvbcther variations on old de-
signs or entirclv originıl, often ıequire enı.ır-
mııus capital expenditures for plant and
equı)meüıt. I)rocter & Gamblc has rpcnt
m(jrc lhiln ji{)ü) üüıllIı,,n ,rn ncN min!ll:l(lllr.
ing ı:quipmcnt for its avant-gardc di;ıpcrs.

R§#iiıt[*,ş*ffi
spı:ıııls abrıut l-ıl7r oI sıles tın R&f), ıbcıvtı lhe
avcrage for U.S. industrial companies- "Sci-
entists are a commodity-you buy ideas,"
say§ l)avid }1ıırsr., a parıiculırly inventivt,
rcscırch maııgcr at Cıırning. SJıcıd enııııg|ı
in thc labs, lıc s.ıvs, and "even with ;rvcrage
D;ınilgclnent, vıııl ırc grıing to get somc
crııınıcrci;ılly vialılc nrııirııs." Aı (;lj, rc,
searılh expcnscs hava tiserı 51'/ı, since 1962
t() $1.2 biltiuı. J&J spcnt $617 million ıın rtı
s(.arı,l] la§t v(,ır. ab(ııl 8'% ()f §;ıIes ind live
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ts as protein< to stimulate
n coırs and reduce fat in
marıeL
,st ban8 for their research

oornPaııies go to great
ıbcir development teaııı
e 8reatesı commercial po
. lo avoid is spending too
Ey on şhat are known at
{ıbğıe oil projeas": You
)6t product arailable any-
ke world needs onl.v about
ü yw. "Focus, focus,
dnıey. "L€ı them knoıı
rdı hısiness not for th€
dge hn for the pursuiı of

ıg rescıch projects is dğ
nercial iıstincts of compa-
İot al9ays eas!, to get e

o itfit thinking in terms of
ctırn m equity. Cash can
itatDsaüo hands o an a-
tö ıbe scieıtist or team of
ıE come üp ı^,ith big con,
:r Kıogb, 3\l's ı,ice presi
! bis cornpany's efforB to
td to commerce have
ı ıia, Euc! of üe hot tal_
ariccts !ıith the most obvı
d. "Feoıe in corpGata
iİ ınııt ıneoretica.l şoıt
l aıouıd here at times bcii
ıa a§ Lnoçing anyüing,
iıtu Kİwtt
ı comDmies provide theiı
o possibl€ ladders of *
@ stay in the lab aod
giı of scienıifc achievç
lğ woıH in a university.
iıto meııagement and hed
eİıı ıe2İns- l\ten the sys-
ight, enough ıcsearcheıs
so thrt cood idcas and the
L üsm into specific prod-
süface $,ith rcgulaıity.

ıy€e, of course, is a hi8hly
; Eith a. firrn grasp of the

A ,aonronıo laahnlc|ıı chcclı dlııcıı-ııaıatcıl ıob!(.o Plonlı. thc .ortrp.nrla bloıech findı includc F.oleinr 
'o 

rcrlu(e İoı ln plgı.

maİketplace. Example : Corning's David
ltorse. 35. He is involved in fairly mundanc
administrative tasks, such as hiring new em-
plo1,ees and hammerin8 out budgets, but he
also holds a doctorate in chemistry from
}1lT and still ponders arcaıe üeories about
the phr-sical properties of glass and ceram-
ics- A few ı,ears back his flights of fancy led
him to a formula for glass with an especially
porous surface. "t had just been üinking
about surfaces, and üis came up," he says.
N{orse's commercial instincts ı,ere honed
well enough So that he soon realized this new
glass might provide a physical anchor for var-
ious coatings, such as a layer of Teflon on the
company's popular Visions line of cookware.

Nlorse, a shy, bespectacled man who looks
very much the research scientist, knew the
company had long hoped to introduce non-
stick v(|r§ions of ıbc product, and he was
convinced he had found the solution. Hc be-
gan tirelessl1, promotin8 his discovery-"l
bccame obsessed with the product," he re-
calls-and eventually 8ot top mana8ement of

the consumer products division to take a

look. Next came years of test-marketing and
fiddıing with the concept in the lab. The fin-
ished product should be rolling out shortlt,,
and its potential for boosting sales of the Vi-
sions line is big. About 657o of the skillets
sold in the U.S. are nonstick.

lEW THlNGS HAI!PF,R corporaı. !ü],

G novation more than lack of crrmınuni-
!"rr,on and coor.lınatıon bc l wccn
l diri.inn.. SmithK|ine Becknıan. ıhc
Philadelphia pharmaceutical giant. is a champ
at introducing new productS, but lhc con,ıpi]-

ny's experiencc in developing n ı,ıccine for
hepatiıis taught nıaııagen]cnt sonrc pıinfiıl
lessons. The vaccine, a breakthrot!gh in
treaıing certain forms of hepatitis, was dis
covcred by company researchers in thc CarlY
l9ı{Os. I]ı!l slrliıhK]ilıc lınıkcücrs ııırncd ıl1(,

idca down bccııısc thc coD)pitny di(I ır(İ noİ-
mall1,scll vaccincs in thc (J,S.

Thc scicntists pcrsislcd. siphu]ing moncv
fronr vaı,iolıs projcctS to c()ndrıct clilıi(,i]l lri-

als. Eı,cn ıfter these tcsts succeeded. the
nıırkcıcrs s.ıid no prinıarilt becıuse vaccines
prcsent scrious risks of product-liabiIit!, la§.
suits. Thc rcscarchers linall1, persuaded the
conıpanJ"s internationir] diı,ision. ıvhich al-
read]- n]arketed vaccines. to give üe product
a try, and sı.ıccess ıvas sıvift. SmithKline ıı,ill
sell about $50 milüon of the drug oveıseas
this ycar and is finall1, seeking FD.A- approı,-
al-a two-year process. "Too bad üe},didn't
listen to us a couple of 1,ears ago," says i\lar-
tin Rosenber8, a SnıithKline research vice
presidcnt. "They ıvould have a $100 million
drtıg bl,no,ıv."

Innovalive compinies conlinııall}, brin8 to-
gcthcr thc larioüıs divisions in\,oived in prod-
uct dclelopment. These contacts might be
infornııl in thC earl}, sıascs of a 1ırojcct.
Stırtintl ahout livc 1,ears ago. Xerox held a
st.ı,ics ııl' ıııınd|,ıirlc tliscııssiııns and cııstonr-
cı fııırıs gtlııps ıo litıd orıt Nhat llroduçt
ı,l;ıııı,.ı:., sts(cnıs cııgıııccrs. ırırkeıing pco-
plı.. nıııııı[ıcttııiırg tıpcs. nnd (lhers 1hotıght
thc nc\l İcncr;]tion of dılplicııing machincs
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should be like. The company even brought in
potefltial supptieTs. "we v,,ant tt]ose vendors
to see the insides of üe machine, to really
understand what it is we want them to
make," says a chief engineer, William
Drawe.

Lines of communicatioı get busier when a
project is far enough along to \ı,arrant a de-
velopment team. In choosing members, it's
usually smart to cast the net wide, beyond
scientists, marketers, and manrıfacıuring ex-
perts. Procter & Gamble. heavil!, reliant on

ftrııduct, IhJı muil ,ıitp.,iir sedııcliçc on su-
pern,ıarket slıclves, usuall1, assigııs a pıckag-
iılg cıgincer to a (İerelopment group İı the

c;lrliost stıgc. \lost snıırt cıııııpanies also
nııkc ,ure 1lreir pittctll Ilııvrors are in the

lltıw early. A sucçcssful patent sıratcgt,.an
makc all thc dilierence in a nc,w product. and

lhc coınplexities of patcnt law have in-

creased neıırl1- as fast as tcchnical advances
in nıaı;- ficlds. A ı:lınıpınv's pjıtcnt lıwyers
can prolecl th(, (,l)n]l):1ıtv's prı)|rrieIary ptJ*i,

tion without giçing iırvav tılo mııch in ıhc ap-
plicaıitın process. l'or instance, when GE's
lawyers cın the Uıtem team determined that
they could secure a "conıprısitiıın of ınatter"
patent. ıvhich protect§ lhC nıııcriaI itsclf,
tlre ctııirc project made inorc sense. The
le§scr J)r.]lc.tiuı 1ırrıvirlcı| b1, ı "process"

l)ıtenl. i()r cxanı1,1t. ııiıcn ıll lııl inviıt,s
coınpctitols to l]ı(l nlıcrnative \4ıys to

produce a similar or idenücal product.

When all hands are really pu|ling togeüer,
tİe process of discovering a prodrct and get-

ting it out can seem alnost efiortless.
procter & Gamble's recent introduction of
calcium-enriched Citrus Hill orange juice

showed unusually cIose coordination be-
tween seeminglı direrse divisions. Re-
searchers in the health caıe unh, in the
course of developing drugs to treat bone dis-
ease, had become aware of rapidly worsen-
ing calcium de§ciencies among U.S. adults.
(Jnc ııbr ious rcınedü \ıı§ to put calcium into
ühe orange juice ınarkcted tıt, P&G's food
ınd lıeverage division.l'he problem was how
to lrıke tiıe mixııre palatablc. The aırsçcr
canıe fıoıı n lhir(l diçisiü)n, laurdrv and de-

tcrgcnts. which had loııg befort, lcırned how
to "scquester," or suspend, cilciıım piırticles
in liquid s<ıap products.

l \'ERi'ONl: nI'T ı]ıc jJ|ııiı|r} ıcı,nts ıo
Iı hıv,,iı,ined io C,,rıli|!l.i'. (,lJLırl lo pr()-

?,l,,,.. ;rn ;ınlııJoljtılkıüı (ltvt(e l()r nuı,ı
Iano,'"r. llı(, IJı'(),1,5s itilrı(u ıIı tnc
early l970s. when markeıers from Corning
ıvcrıı ırying tıı scll General Nlırors on a new
linc (rf sıfü,lv windslrielüls. N.) §ale thcre. btıt
Gtrl ılid cıipnıjs,ün ıırgeıi nccd i.)r s()n]c

kiııtl ııf aııipııllutiııı dcviıe lıccıust, Con-
grı.ss ;ccııcd inıCnı ü)n ;ıJı)ıtılıg ıhc nc\v

Clü,;ııı,\ir ]\d t() ııııf(ııırılıilrıs. Cıırning's lıru-

Rıl,ıheon ıvas ı,vorking on ex-

A ılolh ıiıplane; lınıginılive deıigneıi.t Be«hcıolt, ! diılılon cl loytheoı,
.on3tıgded o li9hlweighl Pıgne rıon grqphho lobİi. i Dıegnğted Uith ePoı, ıerınr.

yers and lobbyists talked to everyone Üey
couıd_ 6nd-ojl companies. auto ınanufactur,
ere; 'clıemlcal cımpanieg, evm th! ıeEilb
üon's champion, Senator Edmund Muskie-
to deteımine whether a market was indeed
looming. The answe! cınre up yes.

Corning's scientists next began to look at

the technical problems. At least four compa-
nies were working on diverse methods of
tİapping pollutants inside a catalytic convert-
er. Corning's researchers favored a ceramic
device honeycombed with hundreds of tiny
chambers. Tbey had discovered a material
porous enough to do the job yea§ before,
but they had no clue how to produce üe
complex, re|atively delicate converters in
quaotity. The answer came from a coming
engineer who developed a radical new extru-
Sion process to turn out the deüces to pre-
cise specifications. Says David Duke,
Corning's vice chairman: "Up to üe moment
we decided to 80 with üe pro.iect, there
were people who said ııe were crazy, that
üe clean Air Act was 8oiD8 to 80 away."

Coming's top executives are now very
pıeased they took üat risk. LaSt year they
sold about sl50 milüon of the ceramic
devices.

lVhile the cıtall,tic conrerter was a case
of plaıned parenthood, happy accidents can
take place when you have a lot of bright re-
search Scientists on the premises. The trick
is recognizing the commercial possibilities
of t}ıose accidents-and exploiting them.
"You have to be alert to serendipitv," sa!,S

S..A.llen Heininger, a llonsanto corporale
vic: president,

At coıııpanies ,ıçhere reseırch enrplo1,ees
think alwa!,s ııf product, stories alırıund of
scientişts strımblin onb ig discoı,eries. .\n
englllr,er at
perimental ritdar equipment in a lab one day
u-hen he noıiced ıhat il chocolate bar in his
shirt pocket hıd melted. lntrigued, he went
üJut, bought s()ıüc popc()nl, ıırd crıı)ked thaı
too. Ral,theon cventual|!* ıraosformed that
rliscoverv inııı ıhe firsl ccımnıerci:ıl mit,ro-
wıve ovcn. A chcmisr at G.D.§earle spilled
.İİE6İİrimental flui<l one dıy and cleaned
it rıp rather haphazardlr. Latcr he licked his
finger to turn thc page lı[ a boı.ık and was sur-
priscd by a swcet ı;ijtc. The result ıvas
aspartame. A researçhcr at 3M dropped a
beaker of industrial compound and noticed
after several days that her sneaker had
staycd cleıin where the drops had lınded on
it. ()ut ı.ıf tlııı sJıillcame the highly Süüccessful
ScotchGırd fabric prrıtcctor.

Oıre ııf the ıı)tıghcjl (lccisions a nıanıgcr
iıccs is whclhtlr trı pııll the plı.ıi'l on ıır expen"
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siv(, r(.scarch pr(rjc(I or faltering prrxiucl
line. somc rat hrıles should bc alıandııncd.
}ronsanlü, slxrıl milli(ıns ırying to devdop
chcııir:als thaı r(igula1(| p]anı gıowth-iD]ag-
inc rows rıf crırı ıcady for haıvest at precise-
ly the same time-but the researchers were
nevcr alı]c to produce consistenı resuits.
Corning, u,hich got inı() thc lighı bulb busi-
ncss at lhe behcsl of Thr.ımas Edison in l880.
pııIlcd ouı in lgıİJ beciuse of ovcrwhclming
coürlpetiti()n. Afıcr ycars rıf markct doıni,
naırcc. Ral,ıheon has shırpll.scaled back mi-
cro\{;llc ()\,cn producıion lıccausc chcapcr
inıprııı_. haı,c §tolcı t]ıorc 1hnn g07. of its
ıı;ııiı.ı shırc. "The1. kilJed u_._" saü,s Ra]-
ıhıııı Ciıairnıan Thoınas PhilIips,..lru1 d()n't
fecl sıırrl,fr.ır us-we madc a lot <ıf nıtrıe1.on

/-ühis in\enıion,"
Stııne of thc nıosı r,aluıble innı_ır.aliıın.

don't creatc neu. markets for a compan1.;
the!, rescuc o|d ones. Procter & Ganıble's in-
novati,ı,e skills haı,e been continualı!, tested
in its diaper ıvars with Kimberl1.-Clark. P&G
founded the disposable{iaper business in
ıhe eall}, l960s. starting with the Pampers
lıraırd, and |ater added a premjum product
called Luvs. As the market exploded through
the l970s, P&G's shaıe iı most yeaıs hov-
ered near 70%.

I^1BERLY-CLARK nıounted a chal_
lenge in the earl}. ı960S with its
Huggies brand. 81, concentrating its
marketing effort on a single prerni-

8url<e: "We İcve lc yİn, bul we alJo hğve ıo lose in oıdeı to gıow.,,

TAKıilG CHA]|CES AT J&J
EE Jin, Burke's first stnJ. al Johns()n nurturcd through creaıive conl]icl. ..I

ffi & .Johnsoı: didn't last long. l{c haı.e lried to enİlcıurag., İü,.t .un or.,r,-
laq c9me to the company in 1953, but flict qithout fear oİ reıribution,'' he
he iefl afterjııst one 1,car. "The coırrpı- savs. ..!bu end up rr.ilh a loı mııre
n},\ı,as centraIized and stil]ing," Burke ideas.'' That philosoph1., like his eıtıe-
recalls, "and I was bored." In addition, preneurial urge, appea;s to have becn
he sal,s, "we did not have a new-prod- born during l]urke;s childhoorl iı the
ucts dirision, and when I left I suggest- hamlet ofSlingerlands, New \brk, ıvhen
ed we should haı,e one." he and his thıee siblings sat dolvn for

lt ,ıası1 three weeks before Burke dinner ı,vith their parenĞ. ''We ıı,erc en-
Iras back atJ&J. His former bos§es took couraged to argue.'' Burke recal]s. ...I.he

him up on his suggestion and crcated a dinner table wİs alıı,al,s a verı. stinrulat-
ne$-products division-and asked him in8 place to be.''
to head it. Burke began developing a Suppertime isn't much different
number of new ideas, but one moming aıound the Burke household these days.
he was sumıroned to the office of the There is always a lot of discussion when
chairman, General Robert Wood John- bread is broken, and the discussion is of-
son. The problern; One of Buıke's firsı ten led by Burke. He has tried to fashion
sıabs at innovation, a chiIdreı's chest that same sort of dinner-table atmG
rub, iıad failed dismally. Burke worried sphere in his o6ce. l,ong ago he forsook
that his second stint at J&J ınight be as a convenüonal desk for-aİore expan-
short as his first. sive conference table, made of wood

When Burke walked in, GeneralJohn- from the floor of a roorı at G Paü".u of
son asked, "Are you the one who just Versailles. Says Burke: ''l do most of
cost us ıll that money?" Burke nodded. my work with people, so l ıeeded some-
The General said, "We!l, I just want to thİng ıhey couİa 

"ll 
.İt n.ornO.''

con8ratulate you. [f tou are making mis- Burlc is carefui not ro donıinate. To
tahes, ıhat means you are making dec! do so $,ould contradict his fentnı ueıief
sions and taking risks. And we won.t iı decentralization. '.Thost, of us in ttıpgrou,ıtnlcss 1.ou takc risks." nlanagcment often sal. to each other

§ome 30 yeaıs latcr, Buı.ke, 63, is still that ıJc hari ınrııc fun İun,İlngljlU .on,_
spreading that word. "An1, successfiıl pany than anvthing sincc,'' 

-he 
saı,s. '.tf

growth conıpany is riddled wilh faihırcs, you arc haviıg as nİuch fun running a big
and thcrc's justıot.any other wa_v to do corporation aİ1,ou riid ruıniııg a piccc oİ
lt," he says. "we love to win, bul ue it, then you are probabl1. iııteifering ıoo
also hav€. ıo.los€ in order ıo grow.'' muct wiü tıe frpl. ,rİ,o ,""lv."t" lt

nurxe Deıleves that innovalion can bf happen.'' - X. Johı ii.lnbrıda.

,
ğ

unı brand and introducing design changes
such as elasticized ıraistbands, kimberlş-
Clark seriously reduced P&G's doııiııance.

-The Pampers brand, perceived bl,consum.
\rs as a nofril]s product. u,as hit especialtr.
hard. As ıhe bloodletting continued into the
mid-lg80s the compant urgentiy sought
rvaı,s ıo inıpror e the product and regain mo-
nıenıunı. The sıakcs wcre sobcring: Dispos-
,ıblc diapers accounıed for al.ıout $2 biilion.
oı l5%, of P&G's revenues in 1985.

Thc break cımc ır.hen research scientisıs,
looking for li?l.s to cut doıu on diapcr
rıshes, began u orking ıvith pol1,nıers able to
hold at lcası ı.O(n titncs thcir lı.cight in wa-
ler. Afıcr tııııch cıiperiınenıiııg. rcsciııchers
tıtrncd ouı tcsl diapcrs lhilı \ı,ctc nol onlv filr
ıııııı(.nbs(n,[ı(.Dl bttl irIs() tntı(h lhiıııtı lhıııı
lırcvitııs nxırlcls. Tht, scienlisıs ctınsirlered
ıhc laltcI qı!alil\, larlclr. ctıiııı.i<lcııtıl; lht.
polynıcrs hıppencd ıo \üt)r}i bcıt(,r lrııen ıhc
ctııc of the di.ıper was cııııpressr.d. I}uı
!ı)otlrers uho came in to use thc new diapers
in P&(;'s ıfst labs wcıc inınıediatelt taken
ı§iıh ıhcir L,;ibi(,s' sırcınıliııt.rl ltxık. ..İl'c rlis.
coır,rcd ıhıı thİıncss had ı sptcial ıpg,al

-&
, - ," '. 3l

l
:

: i'i
]

TÜ
ST

AV
 

TÜ
RK

İY
E 

SO
SY

AL
 T

AR
İH

 A
RA

ŞT
IR

M
A 

VA
K

FI



v

MANAGıNG
ri8ht arvı}:," siı!,s J. Richirrd Andre, a l'&G
vice presidenı in charge of paper ınd diaper
technoıog},.

1'hr. cııııılııırı, dt pkıı,tıl thc n(,w tcchnol-
ogv ıs quiı,klv ıs 1ıııssiblt,, rolliıı,q cııı Ulıra
I)ııııpers nııioıılly iıı 1986 and lJltra Panı-
pı,rs P|ııs.3()'i. ıırı,t, absorbenl and l}()%

ıhiııırtr, in tlrt slııınn.r of t1)l,t7. ['&G gulrtls
ınırket-slıare ligures ferocious11,, but indus-
tr_r- iınalysts estinratc ıhc companl"s currcnı
ı|}ıiıl iıt 50'i, S;ııs,\nılrc: "Thc deıcriıır;ııioı
hıs just stoppcd."

Heroic eliorts ıo sıve a big product liııe
make for dranratic chiıpters in a corporate
historv. But savvı,nlınagers knoır thaı oçer
the long rün squeezing every last bit ofpro6t
from every bit of business is at least as cru-
cial-ınd requires at least as much inııova_
live skill. Johnson & Johnson has introduced

^more 
than 200 new products in the U.S. over

the past five yeırs, but only two were legiti-
maıe home runs. rvith annual sales in excess
of $l00 million. (The produçts: extra_
strengü T!ıenol captets and ortho-i§ovum
777 birth conlrol pills. ) Sa!-s Burke: "Block-

busıers help, to bc suİc. but tlıey are noı the
most important element here."

Smırt companies invest plenty in the vital
if ltss gliıırıorous ıvork of bıttin8 oüt singles.
Aı llIl, ;lbout l()% to l5% of thc R&D bu(igct
is spcıüt o!ı r(,liıtivcly rtıdiıııeıtiıry bıckup
ır,ork for thc compııry'§ four nııjor product
sc.ti)rs. j\n(İllcr l0'1 ııı l5'zr gocs tbr jtıiıı
projecıs ıvith ıhc nı:rntı[ı.ıurit)g side in pur-
suit ()f l)Ctter, chcıper production nıcthods.
Sonrcçhcre ırtıund 507o to 60% is specüical-
|y aimed ıt 6ndin8 neıY products, both relaG
ed and unrelated to the company's curreırt
lines of business. And about l5% is spent on
long-ıerılr projects out at thc ıechnological
edge. Nlonsınto tries to divide its reseırch
expenditures evenly according to when com-
mercial results can be expected. Class l proj-
ect§ shouıd bear fruit in a year or two; Class
lI ıvork should pay ofi in three to 6ve years:
Class III efforts, the groundbreakers, are
Supposed to provide viabIe products in eight
to ıen veArs. Salıs .Vonsanıo's Heininger:
"The name of the game is to keep putting
things through the pipeline."

often the most rdiable source of new
revenue is a line extension. Johnson & John-
son hıs prodrıccd 17 vcrsions of the Band-
Aid sincc introdılciııg the product in l92().
Cıı,ııilıg lıas conıinuılıv li)und a ıııirket for
variılıııns of thirt ccraıııic device lirsı dc-
si(n(,(l 1o cleaır up iıtıto cxhiıusts. The coılı-
panv nııkcs a lırger. ünodilied versioır for
dicscl trucks, ı sıııaller tl.'pe uscd by steel-
nııkcıs to tilter tlıolten ırrctıls. aırother ıhıı
.aptur(.s polıutants eııritıtd by lvood stoves,
aııd ııı extra large variation to tit into facıory
sıııokcstıcks.

GE is especiaillı ıggressive iıı seeking
nety targets lor its product arsenal. For U!
tem. that lıeat-resistant plastic, the company
has discovered ı,lose to 200 applications.
raırgiırg froııı airplane iıııeriors to packaging
for microwaveable food. The key was focus-
ing the development team's energies on this
product to the exclusion of all others. Says
JelIrey lıımelt, a GE new_business manager:
"These people live. sleep. breathe, and eat
Ulıem."

§

AD BUT TRUE, nıany large U.S.
conrpanies have r-et to perceive the
importance of sharpening their inno-
vative skills. At least some of üose

companies may require a complete cultural
overhaul to open themselves to fresh con-
cepıs. "Too many big organizations have cre-
ated a risk-averse environment," says John
R. Rockwell, an innovation expert with the
management consuiting irm Booz Allen &
Hamilton. "They have become market-share
manipulators,ıvith no enırepreneurial flair."

It doesn't have to be ıhat way, as some of
the more innovative American organizations
iııve shown bv continually taking intelligent
chances. "There's one thing you've got to
keep telling yourself," saı,s P&G's Gordon
[lrıınner. "VirtuaI11,eı,erv success ıvas a fail-
ure sııu'ıcrvhere a]rını thc line."

.{t Cıırniııg. senirır vice president James
Riesbeck ıırainıains one ı.ıf lhose oflices that
all tl-pcs of pc,c4ıle fronı all palts of the com-
paıry scem to pass through now aıd again.
ll'hen research scientisıs h.rvc a particularly
far-rıut idea, ıhey likc ttı mxke a model and
puı iı ı ın a ltıng shelf ın Rıesbeck's office just
in case sı.ıııctıne frı.ım anrıther paıt of the
company might have 2 n911o6 how ıo use it.
Thesc days lhe shelf c<.ınııins a motley cot-
ltlctirın tıf glass pans, pliıtes made fr()nı
straıtgc t](,!v aIIrıvs, an cxperimental ph()t()

lens. lt dııcsn't kxlk like much, but it reprc-
sı.tl'ı.ı !r..;ıı ılı:;ıI: ıhc ılrı.;ıms ıııd cnergics
ııf 1ıı4ık: ı:rı»ıııiıtcd t() heIpiııg thcir llı)ıer-
prise prrısper. tr

ll

ln developin9 new <opıieıı, Xeıoı lıoughl togelhe. autlomert. produ(' planrrort,
cnglnccıı, ınııietcıı, ııonulo<luılı9 eıroılr-evonpolonllol ıuppticıı.
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tooı(ıİlG AılEAD

TECHNOLOGY
İN THEYEAR

LL lS VANITY. said the Preach-
er, and there is noıhing new under
the sün. Well. maybe ıhere wasn't
in the time of King Solomon, and

' ,anyway 
the author of Ecrlesİastes was pon-

dcring the human condiıion. noı man's

^çvolution as toolmaker and healer. ln ıhc§e
.oighıech la§ı days of ıhe s.cond milıenni-

,*diın A.D.. somethint n ri. whizz€şby pıacıi-
cally every minuıe. In just ıhe past dozen
years ıhe personal computer has ırans-
formed offices: videocassette recorders and
compacı discs have revoluıionized home
enterıcinnlentl and bioıechnology has con-
lerred gcneıicaIIy cngineered vaccines and

. a,hosı of oüer benefiıs on mankind. The
next dozen years will bring the u,orld to ıhe
year 2000. whal further wonders are lurk-
ing in thc lıbs ıodey that will be common-

or nonficıion volumes: you jusı wİiıe ıhe
name of ıhe one you want ıo read-and up
it pops.

. Youİ doctor will chcck your heart by
having you walk ıhrough a diagnostic ma-
chine rivaling Dr. McCoy's on Staı Trek.

Thals jusı a glimpse of üe year 2000,
when "we'll have capabi|ities no humans

,ılroırl [0m ıİ işİ ıIPLİYı
ıHf ntr Eıı İ!r2Yl.

ı ffi
ıı

place wl
-we'I

seen in the past |2
president of Novi(

en the next century hginS
see a minimum o[ ıen ti

ı

r5

'-İş*-

E
much progress in the next l2 years aS

exults John
c.. a Silicon

ıcompa]
guase (

İ ln cotpl)rllıj lc\cil|'cl] cctl
puıers 1.000 litııcs morc po
day's will calculate electfon
molcculcs in ordcr ırı creatı
never exiştcd beforc.
l whcn vou ıravcl. vtıu ınıı

-

ntetacıtons ln
n]Jıerill\ ıhıı

<;2l
&

ı

{
RER)ıTtı Assaxjl^TE Jl l i a nne sl ürv, l

ıs 20() n()

%W

ll

Only a dozen years ago there were no PCs, no CDs, no VCRs. no genetically engineered

vaccines. The next 12 years could bring ten times as much progress. l by GeneBylinsky

6^ı FoBlUİ{E lljtY ])t ı9llx

ever had"'say§ RaIph E. Gomc1-. scnior
vice presidenı for science and te§hrrlo$/ at
IBM. Gomory, 59, adds. "When 4 fııher
was young, he us€d ıo tal(e s hrrFüawn
caniage to the railroad sıatba. Tbııt ı,ere
no auıomobiles. no ıelephont§ nı ııvies.
No airplane had ever flown. Thııt ıt no
television, no atomic bomb. no üı üı ıhe

,Bvf, OaD. l,M 60lN6
outi ı0 .llMMY,s
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,0l0N,l BtLLy [00k cuİt lN
T$nT Ntıl, §ll,[RıtB l00iv ?
00tsN,T Tıll! Ntıl, MRxIUP

1,00l( 6Rt8r ?,

ıionary lhan ıhc microscopc or üe ıele.
lcopc. ,Unlik ıho!. f8buloı§ and sdlı
evolvin8 ıools. thc compuıeİ c8n look into
ıhe fuıure. Supercompuıers do it already by
lorccasting wcalhcr a few da}S ahead. As
ıheY leaP forward in power. by thc year
2000 they wil| be forecısıing ıhe structures
oı. ncw mıüeriJıs ınd rinıuluıing such cos-
mlc phcnomena as ıh(, cvolulion of sıars
and galaxies.

The ncw Age ol. tnright wll| also on.er
vıews of ıhe workings ı.ıf thc human body
never before attainable. Deciphering the
tnleracıior§ of ıhe body's own healing sub-
stances and ıhe underlying causes of dis-
ease will allow resealche§ to develop novel
9ru8s and meıhods of treatmenı. They will
increasingly ıap ıhe body iıse|f as a new
pharmacopeia, an almost inexhaustible
ırove of medicaıions thaı genetic engineers
can copy and improve on.

Tho ilhst.ations 
'o. 

thi3 aİticlaİerc
pİaıieİedon a pGİsonal comput€r using ay!ısiorofpixcl paint software that is oot
yat commGİcially aYıilable. Th! yGaİ 2ooo
could bring f|at-scroen Tv İith ioset9, boolü-
sire computers, clectronic chef§ thatcook
on command, and tinypictuİe phone§.

moon. Buı by ıhe time he died. he had
flown in a jet and had seen all those other
things haPpen. No generation had ever
been ıhrough a transfoamation like ıhaı.''

Wiah ıll ıhat has happened alreaı.ly. why
are roday's high-technologi§t§ so supercon-
ndenl thaı the next l2 years will Iead to a
tet,hnological as well as a chronological
mıllenniuııı' Wh;ıı uoıId possibly lop all
ıhaı has gonc befurel'

The answer is that norv. in contrası with
earlier decldes of inv€ntion, man stands aı
the dawn o[ ıhe Ale of ln\ighl-a new era
ol underrtJnding n(ıw ıhings uork and how
to make then work betıer. ln both elec-
(roni_cs and bioıcchno|ogy, thc lwo princi-
pal fountainheads of new producıs, rhe
lmmcdiaıe future holds not just the compi-
laılon ol morğ and n]ore dalı but al\o \ome
Startling new visions. ln thc View of many
Jcienıi§ts. ıhe coınptııur is bein_g ırınr-
lormed froln a nıımbcr cı.unchcr inır_ı l mı-
chine for insighı iın,.l tliscovery, lı will
oecome an ln\tfumcnı cven more rev(llu-

llt$;;i."5c";*lJiş;iltl, *;,i:İjl",:Tliln T,f i.Jlg
for a change-high-powefed cars and sleek
highways ıo accommodate them were a.-
riving aı the same ıime. Te|ecommunica-
tıons expens see nothing less than a world
linked by great computerized network that
proces voice, data. and video with equal
ease. The first lsD\s-inıegrated services
dügtal neiworks-are jıısı going inıo ser-
vıce in ıhe U.S.. Japan. and Westem Eu-
rope, ln a few }ean they are expecıed to
yield bi|lion-dollar annual savings ıtı corpo-
rations in increased producıi!iıy and low-
ered communications costs

The certainty of these advınces makes
lhe experls drool. "J'rc never been as crcıı-
ed abouı the fuıure and abouı ıhe speed
with.lvh ich u,c're mıking pr(Jgrc\s...\J}i
Cordon Bell. vice pıcıitJcnı for re,carçh
ınJ Jcvelupment.rt Ard.nt Compıltcr 1,I
sunnyvale. CJli'brniJ. a mıker o[ .uPcr-
computers. 8ell is one Of ıhe tvorıd's top
computer designers ınd visionaries: He led
ıhc Jevclopmcnt ol Digiııl Equipmenı.ı
Iındmıı,l \,\X c,,ınpuler.y.lgrn. \L!ıy iıg
l5 plol]cCrlng th: ncı,v ıttıight anJ ı.jiıutırcrı.
machıncs.

Mosı o[ ıhe under|ying technologies for
products ühJı will be on ıhe market by ıhe
year 2()00 ıre alrcady in ıhe lıbr or jusı en-
lcl ing ıh(,ln, \\ alıcr L ız. Htrr leıı.Piruk.ırı.j.s
ırıanager o[ advanced cngineeriırg. notes
ıhat it ıakes abrıut l2 ycars to translaıe a
ncw tcchnology inııı uscfuI proı.lucıs. Since
ıhe ıurn of thc çentury is only 12 years

lI LUs, RATl()}is IüY PüiPL MOl([N.'o. Ptl{fl{xjlt^Pt,§ IlY wlı ı ı^\.l LOvi}.\ltü)(,

l_

.ıtlt JONt§ta iit cOMlN§ fOı
oıNNtı ıOMOıROtlr, r0 Pitı§t
PntPnnt cİıcx:N xltu ro8foui ı0 8t ntioY ıı 8 o,ctoc(.
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tooKlNG AHEAD

away. many of ıhe dirccıions havc alrcady
been sct.

This article is bas€d on an assessment of
ıhe fuıure as a framework of the possible-
as helicopter pioneer lgor Sikorsky once de-
scribed iı-by some l00 cxperıs in industry.
universities, fcdcral agencies, and venıure
capiıal firms in ıhc U.S,. Weltern Europe.
and Japan. Forıy <rf ıhese experl§ makc up
FoRTUNE's Probability Paıels. offering
their prcdictions abouı the lilelihood of
specific innovations a§ shown in (he acconı-
panying tables. Surpriscs arc bound to
cırıergc along thc way lhat nıa!, ıhto$,somc
o[ ıhc predicıions off ırack: Wiıncss lhe rc-
cenl surge in high-ıemperaıure supercon-
cAing materiaIsl Buı. says l BM'ı Gomory.
"lorgeı the unexpected-ıhe unexpecıed
will jusı acceleraıe the progress. Believe me.
we're having a reyoluıion wiıirouı sup€r-
conductivity or anything like ıhaı."

A tour of whaı's coming by 2000:

IHE EXPERTS ACRIL ıhaı prog.

! ress in both consumer electronics

ı ",5 ;"TJJ*:,"ll :.,*1,1,"il:,§
chips. These adYances have been nothing
shon of spectacular_ and they will continue
ıo be so. Jusı I8 years ago Inıel Coç, pio-
n€ered a 1.024-bit. or one-kilobil. DRAM
(dynamic random access memory) chip.
which held about 4.000 transisıors and re-
lated components. Today, fou r-ınegabiı-
four-million-bjt-DRAMs with abouı l6
million components 8rc already in use.
-(A one_billion-ıransi§ıor chip by the year

2,, .ı is not inconccivable," says Rob.n N.
Noyce. vice chairman of lntel and co-inven-
tor ofıhe silicon chip. He ıhinks that a hun-
dredfold, perhaps evcn a thousandfold,
improvement is sıil| possible with conven-
ıional ıechnoIogy, including so<alled wa-
fer-scale integration-building hundreds of
different chips into a single system. Greater
chip density makes chips chcaper and com-
pute6 smaller and more reliablc.

Along the way a new kind of informaıion
sıorage and processing ıechnology may
possibly emerge. Oİ e inıriguin8 candid8ıe:
an opıical liquid-crysıal medium thaı
would allow information to be stor€d in
lhree dimensions, insıead of the two di-
men§ions of today's chips. Thi§ would pcİ.
miı thc cquıvııGnt of thousınds of mcmoty
thıFİo.8a jİtrıın d,|i!oı irğdcc thr3ııG of
a tofrec cup. s8ys cahcch chip dcsi8ncr
John Hopfield.

lt's alrcady clcor ıhOı ıh. 80tlopin8 Gİ.
ıcnsion of ıodıy's ı.chnolo8y wiıl give

,c{eN6t lılt NOzzl,t otsIoN
r0 RtOUct NOlst lrlıtloul
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To spokcncommands, a computer.Ğconrigurıs ı |et-cogİne housing ınd submits lt to tests.

compuaers of the year 2000 an electronic
punch tha( wi|l sıarıle today's users. Desİ-
top workstalions will pack ıhe power of
whaı we now kİow a5 supercompulers. Su-
percompuıers ıhemselves will soar inıo the
numerical stratosphere-as will ıheir cosı.
Supercompuıers of thc future aıe expected
ıo do aı |east four ırillion complex calcula-
ıions 8 s€cond- 1.000 timcs more than ıo-
day. Thc biggesı may cosı as much a5 §ı
biuion, buı that will repres€nt a vası im-
pr]ovem€nı in computing bang for ıhe buck,
A whole corporaıion mi8ht be built around
a sinğe supercomputing sysıem.

one big challenge: d€vising appropriate
sofıware lo run ıhese supercomput€rs,
ıvhich will likely consisı of hundreds or
€ven ıhousands of individuıl computers
runningin parallel, lfthaı ıyçıe ofprogram-
ming can be masıered, and mosı experıs be-
lieve iı will be, superconlpuıers will cmerge
as great vision- and inıellecl -exıend ing en-

ğnes by üc year 2000. Kenncth G. Witson,
a Cornell University Nobe| Prize winncr in
physics and an experı on supercompuıing.
pİtdicıs ıhaı ıhe machinş "wiıl opcn Yast
nGw domıin§ of 6cicntı6c İlsGiİch{o
ıııinı lüıi ııt tnscccs§ibıc ıo ttıdttionrl
cİpcİlminıüı or thaor€ıical modes ofinYcs-
ligstion.' Supcrcompuıcrs. hc .xplains,
will cnsblc acicnılsıs ıo "scc" objccts on a
§mallcr §calc ıhın microscope§ can-s viıal

contribulion to chemistr!. chemical engi-
neerin8. molecular biolog!,. and other
fields. Supercompuıer§ could also describe
lighıning-fast events.5uch a5 the chemisıry
involved in photosynıhesis. in greater de(ail
thah today's insıruments permil.

The supercompuıer of the year 2000 will'
cmerge as an indiipensable indusıriıl tool,
because its enormous capacity will mate
possible mathcmaıical modeling of com-
plex phenomena thaı are influenced by
huge numbeıs of variables. Among oücr
things. it is likely to serve by ücn as a full-
ffedged electronic wind ıunnel. Where to-
day only portions of airplanes can b€ ıested
in computers. comp|eıe airframes ıvill be
"flown" inside supercomputefs aı super-
sonic and hypenonic speeds. Betıer cars
will be designed in computers because an
engineer u/ill be able to "feel" how a car
handles before iı is bui|t. on thc screen the
designer could repeaıedly crash his com-
puıer-model car inıo barricrs or other cafs
lo scc how well iı withstands ıhe damage.

The desi8,n of new maıcrials should bcn-
cfiı spccıscularly from ıhc new supcİcom_
putcİ..Pogcl. "Scicnıists havc so fır
öıpltİdl tnü:ın inftılr6tnr.I, ttıcı|on of. .

possiblc forms of malter." §ays Wilson.
sincc ıhc propcnies ınd sirucıure of molc-
cul.s Erc Üİıi!ırıeİy dctçrmincd by ıhc in.
ıeracıions of ıhe €lcclrons within ıhcm.

66 ıoilUıı JULY l8. 1988
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ın thisApple comput!İ Goncçpt, ! de§ıtn could baprov€dout withoğt buildina a prototyp..

§pciti in un\ıruçıurcd and inconşisrenı
ways. Compuıcrs havc comparable prob-
lems idenıifying visual patterns and recog.
nizing objecG from varying an8les.

To the rescue. by the year 2000. may
comc ncurıl circuiıs. simplifcd analogs of
much more complcx human audiıcııy and
vi5ual ncrves and relaıed sırucıurcs. one of
thosc unpredicıable ıwisıs in ıhe high-ıech
road to the fuıure may be a $2.000 board
for pcs thaı will allor\, ıhem to understand
several hundred words of conıinuous
speech. Thc board. ıahich Digiıech lnc.. a
small Missouri conıpıny. says iı wiII deliver
by ıhe end olthis ycar. uses chips rhaı try to
imiıatc some ol ılrc car'r sound-processine
funcıions, Sımilar work is in proğress in rİ
sion. Calıech's noıed microchip designer
Caıver Mead, for insıance. ha§ already buih
a chip ıhaı imitateş some of the eye\ infor-
mation processing.

By putıing some ofıhese ideas into prac-
tice. says Jean-Louis Gassee. Apple com-
puter's scnior vice president for research
and dev€lopmenı, "by ıhe year 2000 com-
puıen will se€m magic ıo my yif€. who
really doesnl lite compuıers.'' The day
may \Mell have come when machines re-
spond readily ıo spoken commands-and
even answer back, just as ıhe strong-wil|ed
HAL_9000 compuıer did in the 2Gyear-old
film 200l: A Space üyssey.

Y THE YEAR 2000 most compuı-
eıs will have losı ıheir familiar
boxy shapes. Th€ idea is to make
ıbcm more compaıible wiıh peo-

ple by makin8 ıhcm look less like machines.
Says Gomory: "One way ıo make compuı-
ers ei§y to usc is to prcıcnd ahere is no
computct. Instead, you İeproduce on the
screen whatcver you'rc uscd to. Ifyou want
to wriıe a leıtea, you reproduce a piece of
paper on Üc screen 8nd you wriıe on it.
The computer ıranslaıes your handwriıing
inıo type. If you wanl lo file ıhe l€n€r. a

Wilson says. sufficiently powerful' super-
compulers should theoreıically be able lo
"predicı everyıhing about a maıerial \r,ith
no experimenıal informaıion $,haısoever.'
by calculaıing those intefacıions. He adds,
"The potential imponance for both basic
research and indusıry applications is be-
yondanyıhingone can imagine ıoday, ifre-
liabitity could be achieved.''

- The discovery capabiliücs of compuıcrs
of all sizes will b€ enhanced by the gİeaı
leap in computing power by the year 2000.
The reason: üe advent of what scientists
have begun to call ..visuat compuİing,''
which in effect reproduc€J rea|iıy mathe-
maıically ıYiüin a compuıer so ıhaı objecıs
can be both seen and manipulated in all
sons of ıYays. The naıure and bchavior of
an objecı or phcnomenon can be describcd
in equations and presented visually; ıhe ob-
jects simulated can includc anything from
ıhe slğering mechani§m ofa car to the inte-
rioı of a star. This kind of computin8 wilı
opcfl up new ar€as to scienıific inqulry anğ
bıing producıs to market at unhcsrd-of
§peeds by allowing ıhe rapid testing of aı-

iı: "l don'ı care \^,hether we're traveling
down the bloodsıream and inside ıhe hean.
or lmking at a bui|ding shaking in a simu-
laıed earthquate, or aı an interior design of
a hous€. or aı a demographic projection
u,iıh six variables. I jusı wanı ıo see whaı's
happening so ıhat if my mode| does not
yi€ld ıhc resulı§ ı anticipaıed, or if the in-
terrclationships beıween ıhe variables are
incorrecı, l can 8o bacl and changc lhe
simulaıion."

Anoıher gıeaı benefiı ofsoaaing compuı-
ing power will be lhe anival of üe lıuly
"us€r friendly" compuıer. A great gap sıiİl
separ8ıes man and machine. Despiıe their
compuıaıional bri!liance, which dwaıfs
man's, ıııachines havc horıendous difficulty
with spe€ch recogniıion becausc peoplİ
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LOOKlNG AHEAD

pieınıtofı 6liıu.cıbioct ı9p.ıı! ind yoıı
sıicl üe leııcr in."

Handwriıing as a means ofenıering data
inıo computers. in fact, tops the list of
many experıs' predictions They feel it is a
mofe naıural way to interact wiıh compuı-
e§ ıhan using keyboards. even thou8h
somc pcople can type lasıcr ıhan ıhey wriıe
and oıhenı havc messy handwriting. The
wriıing would be done on ıhin flat ıcreens
placed on desks. much like blot(efs.

Companies are hard at work on puıting
these concepts inıo pracıice. IBM. for one.
is developing components of an electronic
book that would contain the text and illus-
ıraıions froın hundreds of volumes on a
small diskeıte, wiıh an easy-ıo,read liquid-
cr}sıal screen instead of pages- "We could
eyıq give it to you in a leaıher binding if
y. prefer"'says Gomory. In addhion, it

ould b_cı*dtı a coııpuıçıizcd ıvoıkboolç
ı small machine for şıord proccsing ınd
other applications th8ı 0 lrave|cr could car-
ry along and comn,ıunicatc wiıh in long-
hand instead ot using ı keyboard or a

mouse. Texas lnstruments is also exploring
the idea.

l l ITCHELL KAPOR designed
ni the Lotus t-l-J \Dreaosnceı
lll Drocrams and ıs now cha|rman
İ 

' 
İ oı un ıecnnoıogy ınc., a Cam,

bridge, Masachusetts, sofıware company.
He sees a|most all PCs asuming the shaç
of hard<over books in the year 2000. He
predicts ıhe appearance of a computer-
bas€d referenc,e book, a cross between a
dictionary and an encyclopcdia, thaı an-
swers questions about çoplc. placeş and
eYents. Gassee o[ Apple envisions comput-

many
la

Noyc€ of ınıel cıp€ctsıo soe a personalizcd
elccıronic file by thc ycar 2000. He de-
scribes this devicc as "a filiııg sysıem ıhaı
wiıl rcad ınd recall cvery piece of informa-
lion that comes across my desk. or ıhaı [

deal with in my dıily activity." The device.
furthermore, would have "instanı commu-
nicaiion wiıh every other computer." The
function ofcomputers will also change dra-
matically. Th€y wilI. in esstnce. become in-
struments of access to a network over
which desired information ffows rapidly on
demand.

Telecommunications are converging
with computers aı an opponune timc. Just
a§ computaıional capabilities are bcginning
to soiır. the ıelecommunicaıions industry is
rapidly switching from analog to digiıal

,PnlNI our TIRT RIPOBı 05 8ı[L,s,
ıt lLl yOU, BNo fRH ı COPY İO ,rOı|N

lN ToKY0, RNo ttll, HlM T0 GtI
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,0x, l$EN MnxE n ntstBunTloN 8r,2l,ton olNNtı nT 8. Itlt Usu8L
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$oun l0 stNo f[OurEns T0 Mv ü,ltt.
tlrllRl,s RunlLnBLt İİnT sHt tlxts?,
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transmission of signals-the "bit" lan8uage
of compuıers. Furthermore, ıhe industry is
greaıly enhancing üe transmision capaci-
ty of exisıing ıelephone line§ to allow si-
multaneous ıransmission ofvoice. data, and
video A few years funher in ıh€ füiuıe is
widc r§€ of capacious fiber-optic cables in
b§iness and at home. GassĞe calls such a

le "a data hydranı."
The tcIephooe of üe yeaı 2000 will

evolve inıo what Bell Labs' vice president
for research, Amo A. Penzias, refers ıo as
"an inıeglated information appliance."
This would be a sleek device rvith a targe
flat screen that would allow picture-phone
conferences in full color as well as offer all
Ihe oıher accouıerments of ıhe informaıion
age: ıhe abiliıy to send and receive docu-
menıs and me§ageı act as a full-size
compuıer. and provide access ıo many in-
formation sources.

OLAND C. MOREı..O, presidenı
of Paris-based lnnovatron and in-
ventor of a "smart" credit-and-
charge card equipped with a chip,

sees counterpafis ofthe French Miniıel sys-
tem in wide use in oıher counrries by ıhe
t of ıhe cenıury. (West Germany's Bun-
u!]po\İ. the fedcriıl po§ıal service. is noç
expanding iıs version of the system.) Mini-
tel replaces ıelephone books with a smal]
computer terminal. Besides finding ad-
dresses. it can buy theater, pıane, and train
ticket5, send bouqueıs oİflowers wiıh notes
trans|ated if need be-albeir clumsily-and
find girlfriends or boyfriends, the ma-
çhine's mosı popular service. Minirel is
now in usc in nearly four million French
households and oJfices a5 a govetnment-
subsidized experiment.

Japan's entry in the iuture-telephone
derby is likeIy to be an insıantaneou§ trans-
Iation ıeIephone ıhut will wurk i!i lca5t in
English and Japanesc, for openers. NEC,
thc Japanese clccttonic§ giaİt. bc8an rc-
learch on the Projcct in l98]. Akihiro Kita-
mura, a NEC vice president, says it will
take aı minimum anoiher five to tcn years

to complete the device-assuming the
problem of recognizing conıinuous speech
will have been masıered by then,

The Age ofInsight is also revoluıionizing
both medicaI diagnosis and lreatmenı by
making them far quicker and more specific.
An imposing array of new tests and instru-
mentation-from antibodies that seek out
harmful viruses and bacteria to vasıly im-
proved body-scanning technologies-are
op€ning the interior of the body to a new
view. AlI İhis should allow doctors to diag-
nose infections in minu@s instead of days
and hean aıtacks in seconds instead of
houn. They should also be abıe to detecı
tumors before sympıoms appeaf, permit-
ti4c lrça!ıneallo begin earlier and dfasti-
caıly improYing the chance of success.

New insights into human diseases would
spur the creation of elegant new ıreal-
ments. For instance, Leroy Hood, a bril-
liant Caltech immunologisı. says that by
ıhe year 2000 ıt should be essenıially possi-
ble to prevenİ such autoimmune diseasğs as
rheumatoid anhritis. mulıiple Sclerosis, and
insuiin-dependent diabetes, in which the
body mistakenly anacks its own tissue.
Clones of immune system ce||s gone hay-
wire do the damage. Hood and his asso-
ciates aIe already designing ways to remoı,e
such undesirable cell families in mice.

One of the experı:' nıosl 51aIı]ing nredic-
ıions i§ ıhat by the year 2000 iı shoul<i be
possible ıo regrow whole organs. or parts of
them. in the My instead of replacing them

*ilh tran§dın*. Thiı'çtiuld comç abouı in
aı leası two ways. First, scienıists could de-
cipher ıhe remaıkable biological prrıgram
that lcads to the growth of a new hcart in
an embryo, for example. Second, they
could repair sections of a heart ıhal had
been damaged by a hearı atıack, say, by ad-
rninistering Such tissue-restoring sub-
Staİces ıs the fibroblası growıh factor that
the body ınakes to regenerate blood Vessels.
California Biotechnolo$/ lnc.. of Mountain
View. the firsı company to clone the factor,
has shown that it significanıly accelerates
the healing of wounds in animals: tests on
people staİt next year. The growth factor
aıso appears to repair nerve cells such as
thos€ destroyed in the brains of Alz-
heimert victims.

Y EXTRACTING such healing
substances from lhc human body
and dup|icadng them through ge-
netic engin€ering, scientists are

cashing in on-and enhancing-the body's
remarkable ability to hcal itself. Genetic en-
gineers have hit a potenıia| bonaıza: The
body makes abouı 100,000 proteins. Says
David Bosıein. vice presidenı for science aı
Genenıech. the biggest U.S. bioıech compa-
ny: "Suppose I70 ofthem have the potential
ofbeing turned into pharmaceuticals. That's
l,000 new drugs." other druş of the year
2000 Should include inexpenSive and highly
specific moiecules tailored to fiı receptors
for hormones. pepıides. and other sub-
5tance\ lhı( Iegulare physiological evens in
the body from hunger to the sex drive.
These precise]y nıgeted druş will replace
chemicals discovered by the historical ırial-
and-error nıcthod. Geneıically engineered
vaccincs. stıch as the recenıly jnıroduced
hepaıitis killer. could eradicaıe ırıany inlcc-
riou! di\eases. inc|uding maıaria.

Thi\ ccnıur}') crouning açlrievcnlent in
biology could we|l turn out İo be the deci-
phering of the human genome-the deter-

n chance,
ıtİ.c|.ı .;
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and multlpleıclorosls .,.,...,.,.,.,,.... .....
D.r€ıt o' l.üarflla ıno ı,ırı çıncç, ,,,..;..

Dgfaal o' Atıi€imeı'i and Parklnson't ..
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tOOKİNG AHEAD

minaıion of ıh€ order. conıcnt. and
locatiı.ın of the gencs on thc humiın chro-
mosomes ıhaı control ıhe body's 8rowıh
and well-bcing. Brokcn down to the most
basic chemical level, says Hood of calıcch.
those instrucıions would fiII 500 volumes.
each 1.000 pages long. each pagc conıain-
ing 1.000 words, each word consisting of
six leııers of the DNA language. Thc map-
ping of ıhe genome would open broad neu
avenues of medical diagnosis and trcat-
menı. In basic biology, comparaıive analy-
sjs of ıhe 8cnomes of mice. fruit flies. and
people would al|ow scientisıs ıcı brcal thc
oıhcr ıwo slill undcciphcrcd D\A codcr-
onc ıhlı dicıaücs \ıep5 in celldtfl!,rcn(ıaıion
ga(de\elopmenı. anoıher ıhaı 8ovcrns Ihc
, :ıure rıf chromosomes.

an iiŞ- *),:.ff l:l1[' li,.:"';:
İ -specıacular nossibilily of creaıing
V an,,ra,, new ı}pe, ol Dıo'lructure\
for nıcdical and indusırial uses. A molcculc
might be designed, for instance. ıhaı t!ould
conn€cı with cancero§ cells and make
ıbem reven lo normal. Deciphering the ge-

nome wouıd also allow doctors to prepare a

8enetic prinıout of a baby aı birth to spot

^ 
roİTuNE PİoBABltlTY PANEt

lr.gtEtr ....-.......................

ot-l ıüd ıairarıtoaa
Encrgy sİolage . -..,. ..., ,

Poşeı tıanımission.,...

Lev|tating tİan§portation

susceptibility ıo various discııscs and to
sıart early trealmen1,

Surprisingl1. FoRl U\ı 's Probıbility
Plinal doubts ıhıı ılre lrr()sı ıalked-abouı re-
ccnı scicntific hrcakıhrtıugh-supercon-
ducıaviıy-\ıill conıribute much b1 ıhe
year 2000. The phenomenon greaıly speeds
the flow of elecırons by cooling the con-
ductors they pass ıhrou!ü-ıo ıhe poinı
where they lose resisıance. Buı lan Ross,
presidenı of Bell Labs, sa}l ıhat while sü-
perconductivity is of 8reat interesı in in-
strumentation. working at exıremely low
(emperatures in compuıing and signal
switching is "too irksome." Chairman Gor-
don Moore of lntel adds ıhat he is always
suspicious of new technologies "whefe ev-
erybody seems ıo be excited about iı for

SUPERCONDUCTİVİTY
The3a aıpartı ihlnk the ttchnology a9llkoly to lmgrove mlgnet6 and motor§, bul doğbl
thaı ruch thlngg 8s magnetically l€Yitatlng tralns wll1.oonbo 8 commercıalİoollty.

TEN €xPERTs coNs€Nsusv
EEEEila

ffi

,LOOX ir nost MııLı]PLt 3cLEROsls
Pti0üts l ılıt xtuEi cOütD İıUt

§tIİIıfM 30 ,iıT ıito s0 Ettinıy
En\ lx lİt l9ıOı. xolll ıOInTt

nıI scnN 90. ı0 llt tıN sEt ll ,ıOM
lllt slOt.,

somebody elsc's applicaıion. You know,
'My vierr ir thaı iı doesn1 impıcı ıhe kinds
ofthings *c do nıuch bul ıhe po\ıer gcncr-
aıion pcopie u,ill find iı grcaı."'

ln T lB\l. (ioıroır drarrs ı slıitrp
§B u,,,,n..,,,,,, D(tu((D nc\\ \ııpcr-

|| .unura,,ng milterıaı\ a\ \cıçnıtrıc
I ldiscoveries and ıheir possible
ıechnological applicaıions. He says. "A
door has bccn opened into 1h€ unkno\ı,n
and wc don'ı knoıı whaı's on ıhc olher
sidc, Wc'rc in a çhole ne* world of maıcri-
als. l{ı:,ıory has shown u\ lhıı over time
that (ends ıo amounl to someıhing." Buı he

8uesses that most ol those breathless fore-
ca5(5 abouı superconducıiviıy powering
300-mile-per-hour ırains and carrying elec-
ıricit1 cheaply over long distances probably
won't come true.

The impacı of new ıechnology on every-
day work and life in ıhe year 2000 will be
more subtle than the dramaıic ıransforma-
tions wrought in ıhe Iifetime of Gomory's
father by automobiles, airplanes. movies,
antibioıics, ıelevision, spaceflighı, and oıh-
ef marvels. Some ofthe changes compuıen
wi|ı bring about will b€ morc inıelıectual in
content, while in biotechnology ıhe geaı
advances in diagno§tics and treatment wiıl
be readily apparenı. Says George H. Heil-
meier. chief ıechnica| omcer al Texas In-
struments: "ln the medical field a|one. ıhe
abiliıy to brin8 the besı medical care in the
wor|d to any local hospiıal ııill represenı as
big a jump as going from the horse-drawn
cafl ıo the automobile."

There are limits. of course, None of ıhe
ıechnological possibilities that scicnıisıs
and engineers are pursuing (oday suggest
ıhaı man \rill soon decipher such funda-
mcnıaı mysıeries as the worİin85 of thc hu-
man mind or ıhe faıe of the univcrsc.
Ecclesiasıcs aIso declarcd. "No man can
İnd ouı ıh! v9İı ıhıı God m0kiıh fİo(r|

'lh6 thıınıiıiü,td thğeııd." rııö Pıtiid*t
mqy not havc bccn righı abou] new ıhin8s
undcr ıhc §un, buı on ıhis onç he hssn't
bc€n provcd wnong-yeı. E

\

5.9

4.5

vııtıy lmprov.d body-ıG.nnını t.chnl$l.ı ılll ıld botlı d|ıınoıtlc ınd ıwtıcı| ıcctIıCr.
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i""t"ıı""'i.hitii' -Ğ
tlnd !'aİğfri§tig Haut
Ti€nqı komme e§ a,

de!€iera,tigeı und
iinderurge8 d,-"r Haut.
j an deD Augen die
ü]igt uıd de. graue

i.,|l ]].um deı Milch-
]lı ıLoİoaren a}s mole-
.|o; ı. l)afauf deuten

. ] e]ner GrLıDFi|
]., lli]" jl,.ltıat von Dul-
.., |,.. ,-fi'-an Analyscn
,i la.:ı1 m!t İıei,jl ıno]e-
,. : j.,,Pchnet. ar.,. gt-
:., ,:;:halb von Itjteİ_
dc rjleme vof alıem in
nl -n j,r dencn İ],j]e_
.)ri l .ı ni.İl, l'jie sich
i,d(,1, lr lIqj fojrt ;tü-
-]: l)fa. il intelstllli {n

\'.'a"-.._.u!l der ıI]lch-
/].h, :.icht Eılhend der
:,.iung messen, (jie üıı-

'J;İısienden Vcn den
j.lict wird. Der rno]cku-
l 8ibt da8eget1 L,]i.len
.aarschenden niedrigen
- .1ıı zehn crad über
c..-lıper.aturnu] üi,J1l]üt in
- keinc nenı,,e!ısiverte

ll.rdings leBt er §ich in-
cn. In ,,dichton ' \'Jolken
usammenstıjBen andere
.)n€n bislang etwa fünf-
] gefunden wufden, zuİ
,i6ıang wulde dcl, wa§-
ichıidt anhand der An-
chlenmoncixyd nachge-
llı sterke der strahlung
oıyd hangt störke. von

der Gaswolke aıs von
wasserstoıflnoleküle ab.
slnd deshalb nidlt sehr

", Bd 314, s. 495).

l z.. .;en lıliıeııı. die ıı,l Licht İea8İe,€ıll
l ,-hııren unter a:ıderem blutdİuckle' -
l iende und harntreib€n(ie Prğparate,
i a"iltiotıı.". stllfoİ,amide, Irerzmlttel' imd Psvchopııatmaka. Au8erdeİn 6lnd
l p.tl"rte., badroht, die zu Krankheiten
i ucieen. dte durch sonnenlicht auggelögt
j ode; verstarH werden. r^Z

.,' ?kularer Wasserstoff im Weltraum
, 

^1,rıerie 
anders Verteilt / Ana|yse der Gammastrahlung

Einen Ausweg biet€t die Bçobachtung
der ,cammsstighıuı8, alie ar§ aıeİ
Milchstra8e zur Erde kommt. Dıe ener-
iieleichen Gammastİahlen (mit Ener-
Eien von mehr als İünfzig Megaelektro-
;cnvolt) entstehen vor alleE, tııen! dle
İ.,senannte kosmisdte Stfahlung aul
inierstellares Gas triıft, Das haben
UntersuchuDgen in den 8iebziger Jah-
rcn Eczeist. -Da dle AstronomcD deo
Antcil anltomarem wa§serstoff iı in-
tüstellalem Gas kennen, taBt sich mtt
Jen Messungen deİ Gammastrahlung
3rrch deİ Anteil an molekularem was-
s.rstoft bestimmen, wenı man über die
YartcilunE der kosmischen Str3hlung
hinfeicheid genau Bescheid {,ei6.

Anfatıgs bereitete dieses verfahren
SchwiFr ig]ieiten. weil die MeBergebnis-
sc del Gammastrahlen-saielıiten, vof
allcm des. ame.ikanischen sAs-z und
des europaıschen cos-B, ntcht mitein-
iı[del übeleinstimmten. Das lag zum
'I(,il an s_vstematıSchen Fehlern bei der
An.lvse der Daten. Auch wenn,noch
njchf ıüe Probleme gelöst sein dürrten,
si.lcl die neuen Unte:,sudlungen dodt si-
cher weit zuve!ıessiger aıs die früberen
AnalYseo. wenn sich das von den tror-
scheıı ia Dtırbam geİundene Ergebai§
bestatigt, gibt es im inneren, etwa 20 000
] ichliahre vom zentfum fortrei-
chenöen Bereich der MilchstraBe mole-
kulaıen wasserstofı mit einer Masse
von et,,!a 600 Millionen soanen, wğh-
rend die Masse der neı]tralen wasseı,
stoflatome 800 Mil]ionen sonnen ent-
spİiüt. ,G. P.

DtG ltnmer boch unbeant\ı,ortete trra-
ge, weıche der elnİge Milllonm J:,hre
alten homi4idcn Fossiıien direkte vor-

'ahfen 
des Mengchen representiefen,

hat au' einem internationalen sympo-
sium de! universitat vom witwaters-
rgnd wieder zu heftigen Di§kussionen
8eluhrt. Dabeı stand vor aıIem das
;Klnd von Taung" im vordefgrund. ein
iut erhaltener schedet, den Raymond
bart vor 60 Jahıen in einer kalksteın-
schlcht ın Bophuthatswana/südafflka
entdeckt hatte, Dieser Schedel gaıt bij-
lanE als überrest eines etwa sechsj5hrj
ıen- miinnltcheı Au6traloplthecus afİi-
ianus, deı vor rund zwci M]Ilionen Jah-
ren gelebt haben soll.

Nach den neuesten untersüchungen
schei t das Kind von Taung abe. nur
ırnrelchf drei Jahfe alt gewofden zu

"eĞ. 
Tim Brom"ge vom Unileİsily Col-

leae in London hat zusaınmen mıt chıi-
stıoher Dean die wachstıjmslini,n ln
de; Ziünen ernes anderen ar.5tralo-
oıthecınen Fossils anaıysiert. da5 aıIf
ilerselben waüstumsstufe stch1. und ist
dabei für üeses Exemplaf auİ ein Alteİ
von 2.7 bis 3.? Jahren 8ekommen. Len-
ger dürfte auch das Kind von Taunğ
nicht gelebt haben.

Da§ Aıter des Kiıdes von Taung ist
wtchtig, wenn maı aus der Ent$lick-
lung gewisseİ Merkmale beinı Heran-
rıechsen Rückschlüsse auf die z.igehöri-
ge Gattunğ ziehen will. so un,-erschci-
den sich Menschen und Affen ı]nter an-
deIem daduİch, da6 sich beim Aİfen
de! kieleı nach der Geburt nach vome
8dıiebt. wöhrend er beim Menschen
htnten'bıetbt. Fiir Aflen sind auBer,
dem dle stark hervortret€nden Blauen-
böcen charakteristisch, die beim Men-
sch]en und beim grazilen Austratopithe-
cu§ tehten. Dagegen lıaben die ,obusten

İ oüret11.rflg ıaü§te S eıta

Ahnenreihe des Menschen welter unklar
Augtralopithecus africanus Vorfatir dgs Homo odof Nebonlinio? / Kind von Taung war nur droi Jahre alt

AustraloDltb€clnen. der Arrstraloplthe-
cııs robuitus und deİ Australopithecus
boısel, schon ehef AhDlichkeit mit
schlmDangen. sie hab€n sich von der
zıım ı,ienschen İührenden Linie fortent-
\r,lckett. Ungeklaİt ıst b:slang, ob der
AustraloDithecus africacuj schon zu
diesem Nebenzweig 8ehörte oder noch
s"mein.a-"" vortahi des tIomo und
des robusteo Australopithecus war _
ode! ob de! aıtere Au§tra"lopiüecu§ ata-
rensis- der vor rund drei MillioneD Jah-
.un geı"bt h"t, den letz:en gemeinsamen
Stammvater darste]lt.

Nach d€n Unte.sucburıgen voD T,
Bmmage entwlckeın, sich beim Austra-
loDitheaus afncanus nacb dessen Ge-
b;rt Viele schedel- und Gesichtsmerk-
male ğhnlich wie beim schiİnpansen,
aLlerdinss sehr viel la_ogsam€r. Das
fıihft d;zıı. daB der K]eİer in fortge-
schritxenem Aıter ntcht ganz so weit
hervoltritt. E§ İİbt aber auch we§entlı-
che Unterscbiede, die die :ur Erklarung
dcr flachen menschıichen Gesichtsform
oft angeİühfte Thesa, e:5e langsamere
Entwicklunı deı]te i,ü eineıı Fort-
§chritt in der EvolutioA bin, İragwüfdig
ersclıcinen ıassen.

Da6 de! robuste .\ustra]opithecus
sich von deı Linie zum tIomo fortent-
lvickelt hat, scheint unı€r andeİem mıt
seiner Ernehrung zusan:neozuhangen.
Ats veqetarieı bildeıeo sich bei itım
st^rke_ als Mahlınaschinen dienende
llackenzahne aus. die lrı einem b5fti-
eeüı Kieİer saBen. Dami: giEg nach Yoeı
i.k von der universitğt in Tel Aviv ein
Cmbau der gesamten Gesichtsrİont eln-
ıer. die elni Umverteiıun8 der Krğfte
bei; Kauen bewlİkte (.science", Bd.
228. s.42). Beispteı§weis€ biIdeten sidı
neben der NasenörlnuDg stüken aus,
ıür die es beim Homo keiberıei Anzei-

chen sibt. Ein gemeinsamef vorfahr
İtiİjtelo Uescrıallİn seirL daO er füı die
ii;"ti* in bciden Richtungen nocb
oten ist. ıacıı y. Rak trtıft daş fiit den
euİİİİİopittıecus afarensıs zu, 

_ 
abef

niclıt mehf für den Australopıthecus
africanus. der §ict. schon zur robusten
Llnie hinentwickelt habe.

so überzeügend die Afgumentc auch
sind, so ıveniğ reichen 61e guğ di€ Ge,
..rrl.nt",ınser"r vorfahrcn dıtrch-
schaubaıer zu machen; dcnn beı a]ıqp
unterschieden weist der robuste Au_
stİalooithecus auch bisI3ng unverstan-
a."" iı,.rıi"r,t"iten mit dem Homn'auf,
niniee Paıaanthropologen hirlten zudem
ııedEr den Australopithecus africanus
noclı den Australoplthecus afaİensis
iür 

"i.ren 
geoignetcn stJn.mvater des

llomo. sie meinen, man müsse n9ch el-
ne_ ınderen Kandidaten Aus.chau haı-
ten. zumal deİ Austra]opithecı!s afr;ea-
nus zwar einige Merkmale zur robusten
Liıie hin entwickelt habe. insgesamt
ab€r eher als g€mcınsa|neİ \r)rfahİ iıı
Frage komme als der elte.e Austraıo_
pithecus ala!ensis.

zu dcn schwierigkeiten d-- Palean-
throDoloEie eehöri, daG es İ.ıf recht
\venis Funde gibt. Aıül_"erdP:.ı ],ls,en
sich aie Merkmale :ln deİ, F",":lien un-
teİschiedıich inteİplat;eaen. so ıst
selbsi beim Kind von Taürİ]l k.in.:veqs
unumstıitten. daB es irı ,,1]-, Reihe dcr
sİazilen Austİalopiıheclnen (inzuord-
ien sei. Von cinlgen w'ı senscha fllern
wlrd deİ sch5del vıelrrr.bİ als re];ıtiv
robust angesehcn. Ahnli(,h sch§,aı,(eıı
auclı die -scbötzungen seirıes fossilen
Aıters. wiihİ€nd die MehrheiL der For-
scher rund zweı Milılonerı Jahre dafüt
annimmt. halten andere ein Alt€r von
einer oder drei Millionen Jnhıen lür
ri.İıtiger. GüNTER PAUL

trAr zy, y,8r

İ.r""i' }o inie.:jtltlr,:,ü könnerı Jidral- l al§o im !rın3e:ı,lroJ \ Lii|,nl"rt stİl,ı, 
I
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