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. TNTRODUCTION

In pregenting this lacture about Cement and Comerete Research
¢n Futurs Urban Development it secms appropriate to mention its
background.
The Concrete Rescarch Laboratory Karlstrup was extablished
{n 1060 by the Danish Cemont Manufacturing Company: Aktieselskabet
Aaldborg Port Land-Conment-Fabrik, running about 80% of the Panish
coment production, i.e. about 2 mill. tons cement in 1970. The re-
gcarch is only to a minor extent concerned with the problens of
the manufacture of the product - cemant < made by the sponsoring
industry. So far, it has been more orientated towards the use of
the cement, that is to say: the problems in panufacturing concrete.
So much of cencrote manufacturing to-day in Denmark is ine
dustrialized that the research predoninantly sust concern industry
_problems, or in other words?

proccss technology
preduct davelopuent

~ather than conventional design, meking, and use of conecrete.

Quitc much of Danish know-how in industrialized concrete mun=
ufacturing is now being exported. Danish plants or 1icenscd plants
are to be found in Western Eurepe, Eastern Europe, Israel, USA,
Thailand, and clsewhere. As it {s well known, also cement manuface
turing indusrry is an important all over featurc of Danish export. -

This outlook in Danigh coment and concrete industry forces
the eoncrc.) vesearch to apply a global, ruther than & pational view
on its function as a basis for innovation of cement and concrete
industey.

1f we now lcok upon modurd manutacture of cement from the
point of view of concrete vascarch there are three arcas of yrobless
“to be concidered scriously with regard to the develepaent in the
years to come:

The steadily increasing cement consumption in the global,
soci1l development, the corrusnonding trends in comont manufacture

and the ercation of concrcte nopufactucing industries.

m* . The advance ot basic kaowludges on coment, 154 mincrals and

1 gheir formatien during magsilac.uwse and uo the chan.ctupintive of
unhydrated ond Lydeated coment cnd ftn aghssion bo o ongy seate pariie

cles. T
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bOCTMENT PeCLUCTION - DENMARK Cri/C ,

YEAR ‘;\m. tons | KGS CFU/CAPTTA :

T : - '

1320 | 0.2 ; 64 |

1980 0.7 : 159 l
1960 | 1.2 266

| _leee 2.0 L u2$ l

FIG. )

The application of basic knowledre o as to create {nnova-
tion in the manufacture of cements, ccment products, concreta and
concrete products in a stil) widening spoctrum of types.

THE TASK

There I8 no need td prosunt extensive doeumentation for the
fundamental importance of the manufacturc of cument in modern 1ife
of people all over the world. 'igs. 1 and 2 are significant expres-
sions of what the conuumption of cement, predoninantly in conerete,
has meant fir the ercation of 1ie 20th century.

8peaking fr-m an industrial polnt of vicw the markot is pros-
perous also for the yeary to come. But in a broader sense we night
say that it is prosperous in a frightening erdor of nagnitude,

| There is not yet th~ problem of avajilable natural resources
as with some other raw materials. Limestone and rocks with silica
and alumino are still among the mes® wides spread mineral raw materials
in most regions of ihe vorid, and ways of preducing artificial ag-
gregates for concrcte ete. are at hind where suitable natural sand
and gravels or rocks for cruching arc beconing scarce.

The main problea of the fature is "ather, how the preduction
can keep up with the lemind for eonont ~nd concrere for the cone
coentrated urbanization neow conting alore in oupr countricg.

Jo Van Tttingo, 30 Wis Locl rowsing A RABIZAPL™ WORLD, (1],
1ssucd in 1260, says:

" eme ] o e rges . :
- e croee to oncare e et BCasine o Lgsvyone in
T ar 2050 g e , : . C . .
The year 2000 40 wil) L dccese Iyt teiid 1600 A 0 tag wirellinge




- e TALKENT PRODUCTION - WARLD
‘ YEAR L mill. tons !
j 1920 3
1950 133
| 2080 ns
a.g | 1es 508

in the prasent century, viz. 1100 million (~ee===) less 100 million

(~ome==),

To attain in the year 2000 a world housing stoek of 1100 mil-
1ion dwellings of reasonab. (3 quasity, it will be necessary to butld
1 in the forty-two years avallable roughly 25 million dwellings por

. year, Seaing that it will take a few decennia to attain a produc-
tiost of ihis sise, it will be clear that in the second half produge
Lion will have to be coneiderably greater than 26 million Awellings
per year, This is e¢speecially nccessary, because in the period 2000~
. 2050 production will 2lso have to be considerably greater than 2§
million ducllings pur yedr and consaquently a higher rate of pro-
Juction must be attained et the end of the present century. in viev
" of tho enornons arvears produc: ‘on must be incrcased as quickly as
possible and for this roason Ll relatlve inerease in production in
the first part of the period has been asgumicd to be higher than in
the sccond part.”

Twelve years heve passed aince the publication of this estima-
tion of the global habitation problem. Figs. 1 and 2 indicate that
ecement industries have bgen avare of thesc parapectives, wharcas.
Fig. 3 indicates, heu far we still arc {rom meeting the necds. And
recent information concerning population grouth and ito increacing
social problems in some repions of the world definitely support the
vicw that we arc still far {rom suci A lovel of dwelling production
that we are dealing with a systematic, nontrolled move tEnwards a
Lhabitable world”.

On the contrary, the Banish dolenation ar a world confercnce
held in !iovvrm‘m'":r 1949 in Lruxelios concorning bip city dovelopients
presented 4 nurvey Af the diftienlties involv G in the
' pphelltonts et 2Oy

veban et ian
of the Copenlug ey o™ea abmingy oL vlb mill.
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Austria 6.8
Belgium 5.1
Czekoslovakia 6.1
Denmark 9.2
Finland - 7.1
France 7.0 8.2
Greece ' 12.8
Hungary 6.%
luxembourg 3.3 7
Halte 6.9

{ Netherlands 7.%

; Norway 7.8
Poland | | H 6.9

| Renania ! 7.3 | 5.8

- Spain | 7.7
Sweden i 5.1 13,4

| Switzerland : .3

' USA i 7.1

| USSR L e 0.4

¢ UK, ‘ 7.7

l W. Germany : 10.3 9.0 |

f Many doveloping countries ; 2.0 or

; i  less|

P16. 3 From: UN Economie & Secial Council, E/C 6/12.9.12.1963

Annual Bullorin of Hounsng and Buiiding Statisties
for Lurcpe, 1962, Upited Nations, Fconomic Comisise
sion for Europe, Mcw York 1969

*

An East Asian delegat: opposed to calling this difficult, referring

to the faeot that the capital ¢f his ceuntry now holds abeut 10 mi1l,
fahebitants without Baving any notiensl ). rodern facititicy, and {t

is expreted to hove 29 rill. dnhorivants in 1990, There are no plans
laid out for urtaniaaticn .. BOeapital available toy sual invest-

mﬂntﬁ.

\ < Q10 - et ey - 0 .
The Grcortoree ~ 60 ooy Sl conero o pog hovicing and consirue -




this road as a hervic shallenre to the envircanents, o daring symbol

that India will firmiv attemp! to integrate seiciee ok technology in itc
future life and developacnt. I: thir nas becn the atiitude deciring the
constmotion, we must looic upon it with admiration - a»i least, bechusc
while driving there it is easy to imo ime an antagonist. : recastion from
the enviroamensts which could quickly pour the statico ¢ the rural life
back over the road and make 1t quite ebsolete.

fne might think that noience, research ami techrology nore strongly
arc influenoing the sain concepts: of modern iife in the insustrialiced
rogions of the world than in India. Put a5 is not necessarily true.

In recemt years big companies op.-ating im the consmmption markets
1n USA have intreduoed the "systeastic value analyses technique”. M heo
expart TOUPS Are ertablisked, when a cusicwer nar o demand which oamnot
be set by exioting products. Potential volutivis ~re them rorelated
through penstrating discusaions dovn to unar biguous dof attions of tg& "
thate functions to be fulfilled, and thercafser by oreative team-vork
{n sacyehing moew idess and techaologys A speoisl Soelaty of Valee
Ingincers slveady ezists, asd spec’ acular casea are krown with big saviags
umﬁmmummmwmmmw utilising this

Mmittingly, progremming of science apd research could be mech
{mproved Yty systematic expert group's hrain storaing. The al- wming
fosture in value amslysis ac & tool in biy tusiness’ devolopment work
sather is that scienee is applied ir . quite haphasard way and levelled
in with cocasional and lexical Xmowledge in the devirive protess.

Thero uwuﬁnmwagmmmwmmm
science in that remantic sense of ihis cononpt whieh inovitubly ne
m&mwlmMMa What muct ooncern us Ao that seiemcs

1t seens oonvinoingly demoustrated that value analyces cah be a powerful
to0l, probably not least beoause it inu.rporates the oreation ¢f o
favoursble eaviromment for mal tiplirution-cfloots by intcgrating individuat
resources, But sctm-numh—tcemm could long ago have croated
enviromments of equal ¢T SUPErior power, jnatend of fo often baving
aocepted to live with, or vainly tried to hreax Jown = if not tailt -
{psursountable barriers of terminology and {deolomy beiween rercarch and
practice. To chnnge thin tide we munt understa.d the probles and its

order of magnitude.

B




. . . . - M B 14 veepye, SR T
Fige % 10 7 comotiation of tne woumt o ® 4 0 {Meaernsch siad

Developrient, zo uuod in toc Foloomng) emplovee s ynunst tre teotsls

of c¢mplovees in Do Mapopein injusire, COMMANIC S, covering peltrarch ine

tensive 1o well 40 regenrch oxiencive Mielas (I vusinecsn,  Representatives
of thLese fimn attended o conference ia Drnnari on K 4 D problems in

1969 and offrred the information her pregented.  The figure scems to

Ray that research-intensive inductr, [ for instenee pharmaccuticals)

tends to employ 1 or more R 4 D iran per each 10 enployees for companies
of say 1600 to 10000 emplivees. 'his proportion falls oft in the giant
companies (oil, beer, elcetronics elce) and the validity of a proportion

i obscure in companies with lces thair 1000 euployeesn,

Cement industry in gomeral has much leos R + D emplayees than 1 pey
10, also outside Barope and with a few dynamtc companies as the excep.ions,

Pig. 6, from (2), ehows the percentaze of Lasic ressarch wxpenditupe
to total research expenditure against total research expendature (US = 1000)
in a mamber of countrios, Mg ar weil as omaller ones. In a numdey of
the mmall countries a iarpe proportion of the total research is besic -
this will gomerally we Synonymous with university anmd teohnioal universtty
research sad work at publie resoarch irstitutes. '

Gement chomistry as & part of cilioate shemistry has played en iy
4 Sectaculur part of university ressarch, toth in mmaller nad bagges
Sountries for the last 150 yeare.

Coment tedustzy hao novhere, except as minor fielda of secondary
40 the nodern type of pimnt corporations (edi,
steel, chenieals, slectronics otc.) and onmprises & gvod many quite seall
sompaatss (leme than 1000 enplovees), 7ne desent industry does not belong
Oven Wuch 1ees 3 field of concentratd industry comndiinit iag.

, s, thic i3 owr pictuye; &hi@mmmammzcmm
is public and acadenic and onlv remotaly rolated to {t» applicstion in
the R ¢+ D of cenent and osoncrote manufasture, Cenent manufucture ts much
less ressarcheintensive than meot other fields of moders mags production,
Concrete mamufacture s st1}] in the larger part of the woold only in an
inotipient phnre of industrializaticn,

This must be wnderstood, 1f we want 1o make progreas with regard to
evolve a system apprcach to she wtilization of acience and tccinolegy or,
1iy other words: 1o reinforce the efforts for the advance of basic research
and its transformation into mope intenatve R + D,



Number of Employces in Rescarch
and Dcvclopmeat.
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ment agalnst the torals of wuployees in 26
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Percentage of Basic Rescarch Expenditure
to Total Rescarch Expenditure.

% 30

® Japan
® Spain |
° G&eece k
® &\ Austtalia

Belgium

20 |

o |

-
i 1C 100 1000

Total Research Expenditure.
(U.S. = 1000)

FIG. & Peracntire Yasic porcear ok ecrvenditure to

tatal ovarnen Ciereditace oedinsr total
researoh ot 0l ure i ro e connlrles.
Prow {0)
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gite per m3 dwelling volume in Sweden,
1360~1960. Yrom (3)

CEMENT AND COUCRETE INNOVATLION

Most countries ave still widely a.zepting that innovation
within the Huilding 1nd constr :tion sactor muit take place through
slow evolution of codes of praciicuy standards ¢tec. There are maine-
1y historical reasons for this peruliar way of reeting the urgency
of a rapid progress towards a habitable world.

In ancicnt times the nodes of construction were based entirely
on expericnee. Catac-trophic accidents during and after the eraction
of big builldingz and cong tructions ~tc, must have been nunercus and
of chocking effacts. Mere reecently, Jor ingtance when the cement in-
dustry grew up, the diffiry'ties in attaining deperdatle qualities
of cement clinkers in the buening process t311l called for putlic
‘suspicicn and sirict control, 1ico tecaune ihe erecticn of buiidings
and ccnstruction was still cimple hoanlwork, ctten to he nade oy Jin<
skill:d labourers. Whis Voo Depuarde, o Loy b buen sf hewey i-jact
en regear-h from Jar bock dn apcicn: fme up titld ro-cay's intecs

national conaittoe wors ou standard cpenifications et
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‘FI6. 8 Innovation process
in advanced industry

¥

Immense series of costly, empiric tests are still made dospite
ﬂu fact that they are only vaguely ~oflsctirg the (rue charactee
ristics of building materials exposd to varying complex environs
mental factora, In its entity ot iz ~ystonm of traditional acceptance
testing ic becoming more and muce a barvier of retardation against
further industrialization, and this is rening in still sharper ecune
trast to the fact that thecratical recearch, amodarn instrunentation
and datamatic exportise are availabie for a system approach to re-
search and deveiopment and fop cuntrol purposes, like already long
ago introduced in other micy production {adustries.

It 45 @i60 to 4 large cxtont due to the historie development
that rationalization rather thon qualitative innovaticn 96 far has
been the predominant foat o of tne levelepment of concpete fndustrie:

Pige 7 shows rtie Lovawv s ip ook 'py Wears en the Lbuilding
site pee o md dwelling v ooume 0t LU0, T ueden [2). Feoceast
CONCrOte Comn T g T iy hgte 8y b prech oAy cran & o 27
Your per S T PR PRPE P A R N O R TI T crods viogee of ratio-
Ralivatiop rotier tho o st Trrovarticon 10 adio ol eriatic

L€ .. : . : . . .
Corer g Sy e . et ey .o Vo ~ )
Ge the cemog PR R s ey A 2T oy ond pare
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ticvlarly due to:

1. Mechanization of escavation and trancport
of raw materials

2. Increase of kilm sizes (500 + 4000 ts/day)
3. Rationalization of kiln operation
8. Introduction of bulk cement transportation

The time has come to make the statement thet the economic
 savings in these progrerses since the second world war involve but
1ittle influential science and technology, which was not at hand
before the war.

» Pig. § shows an idcalized gketch of the innovation process

. in advanced industry. The "idea-model" phase (the research) con-
stitutes the introduction phase and often less than 108 of the
total costs of the R & D investment. The further work until the
serketing phase is well cstablishcd as a smooth, {ntegrated and
well controlled process, ¢itting into the larger schema of indus~
trial and commercial activity. An entire product development will
often last five years or less in quite a fow types of industry.
fig. 9 reprezents an attempt to visualize the R 3 D feature
. of the building industry - in this connection considered the alias
of aither cement or concrete industry. Most rascarch,
as practically eimed, {s instit.tional and ends up in publications,
lecturas atc. - and in a gap of lacking communication with regard

to application. However, come consultants, sitc-cngineers, plant

eporators, plant constructors ctc. will always
and to pick up ncws from the literature, personal contacts etc. In
the course of time new design, new matcrials, improved characteris-
ties of materials etc. arc thus brought forward.

Thon comes the next gap, becnuse the authorities dapend on
expericnces and demand time to be convinced of the gecurity in
accepting new things.

Hercafter comcs thu third g2p,
engineers, plant opcrators cte.” must be brought to understand and

accept the new id:as and procedure?.
costes of R & D have attained about 100%, ana very often 20 yecars

. have passcd before the beeak-thraurh in praciice of a coment or

bocausc contractors, site~

First now the accumulated

concrcte innovation, commenscd 4t en ided and an investipgation in

a regearch institute.

basic as well

try to find new ways
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FIG. 9 Innovation procass in the building industry

Then at last comes often some failures, and this is the en-
dangering barrier against a more papid development towards a habe
itable world - now research is called upon to assist in trouble
shooting,to correct procedures «f manufacturing or to adjust pro-
ducts, into which basic misconcepts may well be built~in, In fact,
in numerous cases sueh work is whar people in practice have learned
to understand by the designation Fesearch, and they have been taught
80 much from the way many rescarch institutes have worked,

RESEARCH - ANVIL OR HAMMER

The introductjon daiing the fortleg ot physico=chemical
theory and cexperim pt ] techinique 10 concreto rezearch in many re-
spects roplaced e traditi snay Lot ing nothoed

Thereby nore nenine ol oped e :Pkuuw!udgoment of the

20CN At tained. But thin
hac not resulted P oepty g Tnoaovat gy o

nature of cesnnt paste and conrrot .o IENTENS

CTRene e manufaetusing
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methods or in significantly improved aharacteristics of concrete product:
0. Vorkability, strength, durability eteo.

The precast concretc indusiry for instance is still largely based
upon convcntional concrete technology. The eavinze and oaparitly increase
has deen attained by mechanization and rationa) igation. Even noceleration
of the hardening for instance by ate~n enring hae been mtrcgmé quite
empirioally, and research has msrely beon atilized sporadically in this
developmint for tronble shcoting ond for testing purposes, resulting in
 pet much more than ad justments of materials' and manu{acturing zpecifioations,
For labourers and civil engineers precast concrete 10 ctill largely
. gonorete as it vas on the building site in the old ages. Thus, the creation
7 of the precast industry is due to the machinery industry, and to the
 enginsere of design and oonstmotion.

Mg, 10 shows houses of concrete, oast on the site, in the fwmous
Baglioh VELNYYN CARDEN CITI, ersoted 19281932, uboat )0 miles morth of
© Lendon, and still o besutiful, hebitable town. Fige 11 shovs & Danish
urban developaent, crected near Copenhagen in 19691970, The codorete
" here hus been mapufactured entirely in factories as standard Deans,
oolumns, mmmxsmm¢mzmm-wm
end evection systes, often designateds vayeten=building”. et the
conorete is in all important charecteristics still the same msterial
as in the Welwyn Garden City work, vhich vas made by much wore primitive
neans Torty yoars ajgo.

MmmmmamamMMnam.
Powerful new techniques like sioro~onlopinetyy, sosening eleotren
Mm.mmammwnm-m«mmw
u-wmanmsmmamummxmm
100 such peasonenl, m-mmmuaxmmlwm
of cur work. Tis is delaying the pessidle innovation o9 compared




with what could prchably L. aciievel by forming streong, temporary

project groups making continuouvs 1lows of information {rom basic

and applied rescarch to tne ind stry's F & D work,
Efficient organizaticn of R & D activity is well established

in other fields of industry, and may well be forced upon the cement
and concrete industry before long. This is because savings in the
costs of materials in concrete commence to be attractive, This leads
towards more officfent utilization of the cement, v.g. attempt to
reduce the cement contents of concrete. This arain dbrings the homo-
geneity and the level of the characteristics of cement more into
focus than when conventional technique is used, At the same time
cemont industry is in a phase of remarkable rationalization, partic-
ularly with regard to sizes and capacities of rotary kilns. And it
is not casy simultancoucly to reduc. the quality variations to much
less than has always been quite acceptable to concrete manufacturers.
Thus, the probability must be expacted to increase in the years to
oome for failures in precast concretc manufacture, if research does
not very soon mob{lize conciderable offerts in solving the most per-
tinent problems dafore failurce necersitate painful and defensive
investigations involving loss of prestige, controversies with aue
thorities and retardation of fucthoer innovation and growth.

Fig. 12 is a compilation £ some majer ficlds of operation
under problems for the conercte industry of to-day and tomorrow. The
industry must have these thirgs urder contrel, technolegically and
economically, instcad of being left to continuous trial and erreor
of shortesightet trouble shooting. The predlen outlined in fig. 12
may be trancfarmed in the followire framework of important arcas of
research:

‘ CENENT MINERALOGY, X-ray optieal and elent-onie microscopy,
DTA ete. togethar with dats procosning will scon rake it possibloe
to produce and intirprotato at high rotes unlivired amounts of data
on nincral compotitions of Celrnty, ciinker wmin ral tuxtures, iapu-
ritics ete. The {afluiree of Fhese Tactors en W ppencrtics of
cement paste and concrete ConothRen Lo ek, o it 1’.;‘{‘«& pover.
This research ds of cqual portince {on e ecient menufacture
developrmont.,

POWIER QECURNICCY . w0, 1. ol : '
» t 61 Fil ;«(‘L. - FRRR B EER l ."ﬂ]u i - (.'fl' i-"%.:“i }.‘[;L’,wl“(!;:.: On "‘(f
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WATER

Industrial waste waters and cven sea water will have
to bte made icccptable as mixing water in rceoions where
fresh water supplies for domestic purposes tond to be
threatcened.

[

AGGREGATES

Selected high-quality aggragates will be demanded for
spacial concrete of high density and strength. Resources of
conventionally acceptable apgrepatos are being emptied in
some regions and must be rcplaced by:

1. Ceushed rock types of a wide
range of qualities

2. Artificial aggregates

3. Gravels, so far considered
too contaminated

NIXING ARD PLACING OF CQNCREYE

Automation and "flow" of manufacturing process will
be aimad at by the mechanical and electronic industries ine
volving: a .

mixing

transportation

placing

compaction

demnulding

pregistrations and controls

STRUCTURE PORMATION ARD UARDEWING OF CONCRETE

Savings in labour costs and innovatien of congrote
propertics ag a structural material point towards the use
of:

accelerated hydvation by steam,
alectpicity ong hot water curing
chemlical acccleratops
micro=atructure peipfopronents
(monemcor/prlynrs)

o = WD - A ———— -
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ly applied in precast aoncrete reehnology. lance, coming ficlds of
intensive studies must be: Cement fincness
and also more general studics of the nature

ground powdery materials. Also cement manufl
studics of thesc subjects.

and ccment granulcnmetry,
2nd behaviour of finely
acture is urgently nceding

The naturc of fresh cement paste

PASTE PHYSICS AND CHEMISTRY.
transport etc. cCan now, by apply-

and its behaviour under vitration,
ing basic science and elcctronic experimental tcchnique be dealt

with in meaningful quantitative measures. Precast conerete innova-
tion has an urgent nced for this rescarch, for instance to the op-
timizing of mix compositions, improvement of compaction, control of
setting etc. Cemant industry has {ntercsts in this knowledge with

pegard to slurry probleme and falsc sct phenomena etc.

STRUCTURE AND STRENGTH. Description of the hydration process,
' formation and the nature of strongth and of vupture

the structure
in hardened concrete is now beirg approached by basic sciance sup=

‘pofud by powerful, modern instrumcntation and datamatics. This
knowlodge must bo applicd in studies with the aim to accelerate
hydration, improve strength levels, control industrial manufacture
processes and final products. The cement manufacture has much in-
terest in the correlation of these studies with more accurate knowle

edge on cement characteristics « tc.

DURABILITY, Time hag come to remove the: research on durcbili-
ty from the eivil-engincering aceeptance testing methodology and to

_ apply science on isn=migration, rupture mcchanics cte., aided by

modern phycico-chemical instrumentation. New repions for habitation .

pay well creato unpleasant surprises with regard to doterioration

problems. Important prohloms exist eoncerning de-ieing deteriora=
¢ion, aggressivity of copraminated waters, alkali=agoragate peacti=
vity and lonz-time offeots of initial, plastic shrinkage.

CONCLUDTNG RUMARKS

The intention wita this paper his bean to prescnt some ideas
and motivations tov diseussicns ety on i oy countyy copeerning
¢
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conent and conorete T Poactivity, beth in cmaent in-
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dustry and in the cnosrote Industries to come.

We now find clars.eal, post war ways of orpanizing institu-
tional rescarch with its heavy working proccdures of cooperation
and exchang» obsolete, and not cIficicnt as stimulation for the in-
novation of industry. I am convinced that the problem of 1970 is
o facilitate flows of information so as te create operational en-
titins of our kncwledge on:

basic natural science

gilicate chewnistery

cement angl concrote technology

cepent manufacturae

concrete manufactura

electronics and data processing

Naturally, exccedingly many aspocts of this ghilosophy have
pot aven been touched upon in the preceeding analyses degpite the
fact that we can see bafore us a rising wave of turbulent develop+
ment both regarding the inhcrent problems of science and research
and concerning the ways by which to make our achicverments useful
for technology and constructional enterprise. This is the basie
challenge in the present situation.

And the problem of hibditation to people delong to us in common,
although there ere dcgrees of differencos with rogard to actual teche
nical levela, food consumption wnd so forth. This means that ways of
§mproving the rate and efficicicy of waking concrate the soonest pos=~
sible should be made available to all people,
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