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The coatings division ot Ak/o
is one of the leading paint
and coatings producers in
the world It operates inter
nationally with production
plants, laboratories and sales
offices in many countries of
Europe, the United Stales of
America, Latin America, the
Middle East and the Fai
East

Ihe product range of the
coatings division covets
many brands in decot.itivc
and do-it-yourself paints. c«ir
lefinishes. industiial coaling
systems, furniture coatings,
coil coatings, protective
coatings, aerospace finishes.
resins, artist's f)aints and a
number of auxiliary products
for a great variety of

Colour moves people

Akzo Coatings
International bv
115 Planetenweg
PO Box 257
2150 AE Hoofdtlorp
Tet (02S05I68122
Telex 7A5M
Telefax (02505) 5 9M6

Ak/o Coalings IntL'inaiionai's palette includes the following brands -tsffca tews Pcrmoglmc Procolor. Soi d/r » Sikkeii->



FOCCHIPANORAMI
Achievements in architecture

Recently introduced into the UK market 
FocchVs **Panorami” structural silicone system 

incorporates many important features.

Aeritalia Pilot Training Center, \apoli
lug. Ono f rio Loinltartii, Arch. Domenico Oliviero

3) ACCESS-double glazed inner units 
hinged to allow cleaning and easily remo­
vable from the inside in case of breakage.
4) REPAIRS-an external structural silico­
ne unit replaceable from the inside in the 
event of breakage.
5) FLEXIBILITY OF DESIGN-ihe ability 
to combine stone, granite or composite pa­
nels and Focchi's traditional curtain wal­
ling system Therma' within the Panorami 
system.
6) PATENTED SECURITY SYSTEM-the 
world’s only patented invisible fixing 
method for the retention of structural sili­
cone glazing.

*Freedom in design
*Rapid erection on site
*Long lasting quality
^Resistance to water and air penetration
^Energy savings and acoustic comfort
*Intemal comfort
*Easy maintenance

1) THERMAL CAPABALITY-a combined 
mean K value of less than lW/m2/C using 
specifing glass combinations.
2) FLUSH FACADE-opening lights from 

which the exterior are indistinguishable 
from fixed glazed panels.

Focchi spa Curtain Wall 
Circonvallazione Ovesl, 9 - 47037 Rimini Italy 
Tel. 0541 740055 telefax 0541 742167 
Telex 550686 FOCCHI IFOCCHI



Sarna are a world authority on air supported and

tensioned membrane structures for both tempor­

ary and permanent use. We offer the architect and

Creativity
designer of membrane structures a complete

service including advice, planning, static calcula­

tions. manufacture, assembly and servicing.

Let your CREATIVITY/ot;; withSarnatent membrane SARNATENT

structures are light

strong, translucent -

andF.XCmm',!

eowttiorpe. Norwich NRS 9JD. Tel: 0603 746963.
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Hoechst High Chem

Keeping
Architecture In Suspense 

Trevira High Tenacity

Nowadays there is a 
growing demand to achieve 
more with less. Has this result­
ed in a greater understanding 
among architects and a new 
approach towards construction? Textile structures 
give this question another dimension.

The possibilities for large coated fabric 
structures were first demonstrated in 1967 by Frei 
Otto and Rolf Gutbord with their designs for the 
German pavillion in Montreal.

This type of architecture is unmatched. Its 
immediate advantages are obvious. No other struc­
ture can achieve so much. The need for materials 
and energy to cover such large areas is reduced.

Temporary buildings present hardly any 
environmental problems, and do not require

extensive foundations. They 
can be reused, making them 
both economically and eco­
logically viable. But it is their 
durability that offers the grea­

test prospects for the future. Shorter construction 
times, reduced costs and quality compatible with 
modern urban construction requirements go hand 
in hand with a life expectancy well in excess of just 
a single generation.

TREVIRA HIGH TENACITY fabrics satisfy the 
strictest safety requirements. Weight for weight 
they are stronger than steel, and a one metre wide 
strip can carry a load of 15 tonnes. Hoechst High Chem 
provides the innovation for new ideas extending 
beyond the world of architecture, leading to a bet­
ter understanding of mankind and his environment

TREVIRA
HOCHFEST

TREVIRA HIGH TENACITY is more 
than just a brand name. A/frr more than 30 years of use 

in industrial textiles it has become a symbol 
of tried and tested qualiUj.
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Fibres

Europe's biggest 
exhibition of the 
year- the Federal 
Garden SAw '89 
in Iheeentreof 
Frankfurt look plate 
m some 50 
structures, the 
perfect environ­
mental answer for 
this ma jor event.

Eight fabric roofs 
spanning 140 m 

provided the setting 
forthe\Jorld Expo 
'89 in Brisbane - 

the highlight of 
Australia's 200th 

anniversary - another 
world record for 

TREVIRA HIGH 
TENACITY.

Closp to the Munich 
Olympic Park, this 
covered leisure area 
is open for skaters 
all the year round, 
and its architecture 
blends perfectly with 
its surroundings.

The aircraft 
maintenance hangar 

constructed for 
German Wings in 

Munich proves that 
functional buildings 

can still possess 
outstanding aesthetic 

gualilies.

The historic stands 
were retained at the 
Lords cricket ground 
in London after seat­
ing on three levels 
were constructed 
above then covered 

TREVIRA HIGH 
TENACITY.

Hoechst UK Lim'ited, Hoechst Hohsc, Salisbury Road. Hoims/ow', 
Middlesex, LonrfonTW4 6)H Hoechst
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GY Thf Secure

Protecting classified areas and facilities within
finance, banking, scientifics etc.

Covering the whole building - or isolated area inside.
Over 4,000 installations. TONALI S.p.A.

20010 Arluno (Mi)
Via Martin Liberia, 19 
Tel. (02) 9017021 -9012142 
Telefax 9012141
20121 Milano
Via Montenapoleone, 8
Tel. (02) 76006534-76008287





clean!
units.

When designing and 
constructing travelling 
units for glazed domes, 
inclined glazings or fa­
cades. we always pursue 
the same two objectives;
The installation must fit as 
harmoniously as possible 
into the overall design of 
both the interior and exte­
rior of the building.
Service personnel must be 
able to use it in absolute 
safety.
When architects plan tra­
velling units, initially for 
the installation of the 
facade and eventually for 
maintenance and cleaning, 
they include our know­
how in the design.
Why not plan on consulting
us?
Headoffice:
Fecleral Repubhc of CetmanY 
ZARCES LEICHTBAU CMBH 
D-S120 Weilheim 
Deoartment S<V
Tel 08 81/6 87-2 45, Telex (17) 8&1800
Fax: 0881/687-281
Austria
ZARCES-LEICHTMETALLBAU Ces m b H. 
LeberstraBe 96, A-HIO Wien 
Tel: (222) 7415 53, Telex 131168 
Fax-(222) 74 85 25
France
ZARCAL S.a rl 50, rue <le la Care,
Duppigheim
F-67120 Molsheim
Tel • (8S 50,82 07, Telex: 890621
Fax-188) 491045
C.B + Nortti Ireland
KOfll CRADIES UMITEO
Oriental Road, Silvertown
London E16 2BS
Tel. 01-474 54 64, Telex- 2 91450 K06IC 
Fax O1-5H2306(GrcuD3)
USA. Canada. Mexico 
VtRTA Corporation, Scaffold 
Systems Division 
He^uarters: 10921 valley 
View Road Eden Prame,
Minnesota 55344
Tel.: 16121944-0516, Fax-16121944-6899 
Hongkong
HutchisonBuildIngMate'iaIsLtd 
1st Floor. Cavendish Centre 23 
Yio Hir>g Street 
Wong Chuk Hang, Hong Kong 
Telex: 73147 DABOHX 
Fax. (852) 5-8730625 
Teteobone: (852) 5-554555

m

Quality 
made in 
GermanyZARGES



TAIYO KOGYO CORPORATION
The Innovators of Fabric Membrane Structures

The Akita Sky Dome field house IMPROVE THE QUALITY OF LIFE.STRUCTURES EVER SINCE ITS

Taiyo Kogyo CorporationSHOWN HERE IS A RECENT EXAMPLE UNIQUE AIR-SUPPORTED MEMBRANE

ROOF FOR THE UNITED STATES OFFERS ITS SERVICES WORLDWIDE.OF OUR ABILITY TO COMBINE PRAC-

PAVILION AT JAPAN'S EXPO ’70, OUR WHOLLY OWNED US. SUB-TICAL DESIGN FEATURES INTO SPEC-

SIOIARY, HELIOS INDUSTRIES, INC., 

IS RESPONSIBLE FOR INTERNA-

THE FIRST MAJOR BUILDING EVER TOTACULAR SCULPTURAL SHAPES.

MEASURING IOOM BY 130M AND 

30m high, it COMBINES A FABRIC

EMPLOY THIS TECHNOLOGY.

TioNAL Operations outside ofSharing our years of experi-

Japan, providing design.ENCE AND EXPERTISE IN THIS TECH-MEMBRANE ROOF WITH FIXED

NOLOGY ON A WORLDWIDE BASIS IS ENGINEERING, FABRICATION ANDGLASS END WALLS.

NSTALLATION SERVICES FOR FABRICTaiyo Kogyo has been a OUR WAY OF BETTERING THE HUMAN

ENVIRONMENT AND HELPING MEMBRANE STRUCTURES.LEADER IN FABRIC MEMBRANE

FOR MORE INFORMATION REGARDING

OUR SERVICES, PLEASE CONTACT:

Helios Industries, Inc.
20303 MACK STREET
HAYWARD, CA 94545, U.S.A.
Facsimile: (415) 887-0134
(AFTER 7 OCT. 1991: 510/867-0134)
TELEPHONE: (415) 887-4800
(AFTER 7 OCT. 1991; 510/887-4800)

KAJIMA corporation:TAIYO Kogyo Corporation:
Design, engineeringDesign engineering, Fabrication
ANO GENERAL Contractor.AND Installation of

Tensioned membrane.

AKITA Sky Dome photographs:
THE Japan architect Magazine.



ORION HOUSE
ALUMINIUM FACED TIMER WINDOWS AND
RAIN SCREEN CLADDING: SSOOm^ REFURBISHMENT
DEVELOPER 
ARCHITECT
MANAGEMENT CONTRACTOR : BOVIS CONSTRUCTION LTD 
CURTAIN WALLING

HASLEMERE DEVELOPMENTS LTD 
RENTON HOWARD WOOD LEVIN

5CHMIDLINHANS SCHMIDLIN (UK) LTD. TEL. 071 928 6260
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Reliability, quality-and a total service
ESCALATORS FROM APV

/
f/

APV. the only UK based supplier of public service escalators, offers passenger transport 
system operators a complete service - design, manufacture, installation and system care. 
APV will accept full responsibility for the operational availability of its installations.

APV escalators are rugged: they have a proven record of better than 98% availability in the 
busiest situations.

They are designed for a long life - up to 40 years for specific applications - plus ease of 
maintenance, making maximum use of readily available spare parts.

With a choice of three models in the APV range, rises up to 30 m are offered, with a choice 
to suit differing traffic situations and environments.

APV responds quickly. Modular construction helps halve accepted time scales.

k

\\

La.

Get in touch today. APV, the new force in escalator engineering

•\ APV APV Baker
Escalator Division, Westfield Road, Peferborouflh P£3 6TA, England 
Tel: 0733 262000 Fax: 0733 263570 Telex: 32311

i
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A MEMBRANE STB 
AS NATURE DESIRE 

SOFT AS THE 
SHAPE REQUIRE^

TENSOSTATIC STRUCTURES 
PLASTECO MILANO

. ’’i*.
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For more than 20 years, and the first in Europe. 
PLASTECO MILANO has utilised computers and 
leading-edge technology to research the most suitable 
shapes for membranes, so giving total freedom of 
expression to textile architecture.
PLASTECO MILANO manufacture:
• Pressostatic and Tensostatic structures with single or 

multi-textile membranes, consisting of fibres and 
special coatings according to requirements.

• steel or wooden frames 
PLASTECO MILANO for any covering

4Si

PIASTKOIMIIANdS
IIIIIIDIIIUII TEXTILE ARCHITECTURE

The leaders in textile architecture
Via Vincenzo Monti. 3 - E0030 S^go. (Ml)
Tel. 02/9989701 (4 lines a.r.) - Telex 330082 
Telefax 02/9989711

ff
PUMILI



THE HEARTBEAT BRINGS BUILDINGS TO LIFE

WORLD’S MOST ADVANCED ELEVATOR TECHNO AND DESIGNS
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INTELLIGENT ANSWER TO SUNLIGHT
Whenever you have the problem of controlling sunlight NACO 

proposes an adjustable or fixed sunbreaker with aluminium blades 
of 15.21,30 and 45 cm width.

The NACO sunbreaker is available in different colours, 
it is easy to assemble and does not need maintenance.

For more than 30 years the adjustable NACO sunbreaker has had 
much success all over the world thanks to its manyfold use. functional 

working and great structural elegance.
s

■vie:, R OF RT/-PU.I AR00198 ROME (ITALY)
Corsod'ltalia.35/B
Phone (06) 84.15.766 - 88.42.136
Telex 626433 NACORM
Telegr. NACOilTE
Telefax (06) 88.45.197PILLAR NACO ITALY



In Italy, in Europe and troughout the world, NACO is
synonymous with a shutter with adjustable blades
because NACO manufactures the basic element of the shutter:
the channel with the clips.
NACO thus continues the shutter tradition, renews it in its 
materials, gives it new functions and makes it totally adjustable. 
On the left hand you see NACO SP-54 with special blades
of extruded aluminium or plastic, with rubber joints.
On the right hand you see NACO PL-60: traditional blades with 
all their charm, their elegant design and the warmth of the wood. 
Respecting classical taste, NACO SP-54 and PL-60 allow an easy
regulation of light intensity, a perfect ventilation and the
exclusion of rain, dust and noise.

Throughout the world NACO
stands for adjustable shutters.

i'lLLAi-00198 ROME (ITALY)
Corso d'ltalia. 35/B
Phone (06) 84.15.766 - 88.42.136
Telex 626433 NACORM
Telegr. NACOLITE
Telefax (06) 88.45.197PILLAR NACO ITALY



Bildair &ings the 
Unconventional to the 

San Diego Convention Center
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Teniion Structure Corksulfant: Horst Berger Fbr1f\ers Photogropher. Robert ReckArchitects Arthur Enckion Architects • Deems, Lewis, McKitkIey with loKhky, AAorquordi & Nesholm

Tensioned Fabric Creates a 
Dramatic Open-Air Skylight

Birdair's patented Sheerfill®Teflon® coated fiberglass fabric makes permanent 
translucent structures of any size or configuration possible. In San Diego, architects 

used more than 100,000 sq. ft. of fabric supported by 170,000 lbs. of structural steel to 
create a canopy 360 ft. long and 300 ft. wide, reaching over 80 ft. above the floor 
line. Birdair continues to pioneer technology it introduced in 1956, now providing 
imaginative and thorough detail, fabrication and erection services to design and 
building teams world wide. From Texas to New York, to Canada, Italy and Saudi 
Arabia, Birdair has created sports domes, skylights and magnificent canopies.

For complete illustrative and technical information on how you can 
bring the unconventional to your next project, call or write:

Birdair, Inc. • 65 Lawrence Bell Drive • Amherst, New York 14221 USA 
716-633-9500 • 800-622-2246 • FAX: 716-633-9850



High profile. Gregotti Associati

S«ri« Otto G in otton* Le maniglie Fusital 
sono disegnate, 
oltre che da 
Gregotti Associati, 
anche da:
Gae Aulenti 
Mario Bellini 
Cini Boeri 
Achille Castiglioni 
Gianfranco Frattini 
Vico Magistretti 
Sottsass Associati 
Marco Zanuso.

Le maniglie Fusital: 
design d'autore.
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DESIGN D'AUTORE

BENCLUX FRANCE 
V«lli A Colombo NV 
tel <03M5735i;
Tel » p4rtir do U Ff^ixe 
’9I33H457J517 
TrIeUi (0314570878

AUSTRIA • SVIZZERA
Valli A Colombo Cesellschaft m b H
Tel 10662) 661 746'7
TriefaK 10662)662024

GREAT BRITAIN 
Valli A Colombo ltd 
Tel (0827)63352 
TeHax (0827) 53626

USA
Valli A Colombo lU.S.A.) In< 
Tel (8181 359 2569 
Tol'l FtmOOGI 423-7161 
TeMai<818l 3580741
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When functionality and energy saving are top priorities, when comfort and usefulness go together with esthetics and 
design means both innovation and creativity, solar control glass SOLARSIV Is a leader. SOLARSIV as guarantee of 
environmental comfort: it can be realized for safety, sound-proofing, anti-vandalism and any other special purposes.

SOCKTAITAUANA VETROSpA - Orvionc Co<nmefCi«t« ProdORl Sp*c<ati. Via G. Dt Graisi. B - 2Q123 Milano - Tel I02IB8061 Fai 02/6806 
UKRapfesentativeORica. Bruno Launa. 2* Beverley Garriana. Wambley F’arlt. Middlesex HA9 9QZ. Tel 081-904 4497
Wming Brotners Limiled. The Teardrop Cer»lre, London Road, Stanley, Kanl BRB STS Tel: (0322) 614641. Telex 917135. Fax (03221 616139



New
ideas
for the
urban
jungle.

A striking and original tensile structure has blossomed in the hot-house

climate of the Far East: the Kuala Lumpur Tennis Arena Erected by Clyde

Canvas, ns unique combination of translucent panels lets through ample light

while giving protection from sun. wind and ram. And 5,000 spectators can

watch in the comfort provided by a highly sophisticated ventilation system. Contact: Brian Nicholson, 
Clyde Canvas Ltd, 

Wharton Road, Winsford. 
Cheshire CW7 3 BY. 
Tel: 0606 594224. 
Fax: 0606 592379.

We've many other ideas - |usl as effective and original - for tensile structures

m all kinds of locations. If you're seeking new directions in the urban jungle.

give us a call.



AllianceWall
alliance enamelsteel po box 920488
corporation norcross georgia 30092
56 zuiderring po box 19 usa
3600 genk beigium telephone (404) 447-5043
telephone 011/35.65.31 twx 810-766-0436
fax 011/35,65.39 fax 404-446-5951



Being among the chosen ^
NS Steel Construction is the small 
company with the big jobs. Our mission 
on the Ark is to make and erect the 
steel structure and the floor slabs.
The building is a real challenge to a 
steel-builder, and still the schedule 
is tough. 30 weeks is what they gave us.

We are building another 100 000 sq meters a year, 
mostly as shell-buildings with steel structures, 
floor slabs and insulated walls.
We are often chosen because we have developed an 
efficient concept for production and erection, which is 
used both for the Ark and for other buildings.
It has successively reduced working-time on site to a 
minimum. So nowadays a five-men team erects 
almost 1 000 sq meters a week.
Time is important to our customers who are very pro­
fessional and so are we. That is why they stay with us.

The Ark in London designed by Ralph Erskine, is a unique 
project challenging the contractors involved.
It offers 20 000 sq meters of office space, to be built in 18 
months by the contractor, Ake Larson Ltd.

Steel Construction Ltd
Phone:
071-235 67 04

Fax:
071-823 17 90

61 Kmghtsbridge 
London svsrrx 7 TA



Hong Kong Convention
and Exhibition Centre, Hong Kong

To understand 
how Modernfold 
stays first, 
look at what 
we did last.

Modernfold will do it right, not just get it done. Whether accordion, fiatwall. or portable panel, 
every Modernfold installation reaffirms why WeVe been the leader in movable wall systems for 
over 50 years. Today, that leadership has become even stronger, driven by a total commitment 
to quality and service throughout the company. A promise and commitment that come with every 
Modernfold product and assure you we stand behind everything we do.

gModemfold
Modernfolds (Quality Commitment

Modernfold is committed fo delivering products and services 
which meet the requirements of our customers.

As members of the Modernfold team, each of us pledges 
fo provi^ ourproduc t or service error free, on time, 
every time.

Modernfold, Inc. 1711 I Avenue New Castle. Indiana USA 47362 (317) S29-14S0



For multi^storey car park design
choose the roiled beam solution Technical advisory service and

from ARBED. comprehensive quotations for
structural steel supply, including

ECONOMY AND SAFETY suface treatment and cambering
Large clear spans-reduced If required.

height of construction and no
inner supports ROLLING PROGRAMME

Increased nett floor area • ARBED offers the comprehensive
product range you would expectLower ramp slopes/length
from one of the world’s largestLightweight floor beams in
section producers.high strength steel
Beam depth: 00 -1118 mmLower foundation costs

width: 46- 460 mmShorter construction period
weight: 6 - 1299 kg/mARBED AF composite

Ask for free brochure on carconstruction system for fire
safe car park structures parks in structural steel.

Sales and information from:

TradeARBED UK Limited 
58-59 Great Marlborough Street 
Lorxlon WIV 1DD 
Tel.: 01 -734 9445 (5 lines) 
Telex: 28864

TradeARBED S.A. 
Avenue de la Liberte 
L-2930 Luxembourg 
Tel : 47921 
Telex: 3407 arbe lu



O R O N A
CONQUERS
SPACE

And erects space structures, of all

types and sizes. Wherever they

required,

Because ORONA is perfectly qualified

for finding and developing the ideal

solution for any of your projects.

Without limiting your imagination.

That's why ORONA's at the top.

And that is also why it has been chosen 

to cover the Barcelona 92 Sports 

Palace,

If you have space you want to conquer, 

consult ORONA about it. LIFTS AND SPACE STRUCTURES

ORONA S.Coop. Ltda. 
P.O.Box 1312
20080 San Sebastian (SPAIN) 
Phone: 34-43-551400 
Fax: 34-43-550047

O N 0 U E S T SPACEO Fthe C



The secret revolution 
behind the scenes.

Of course, they are 
integrated into the ceiling 
as inconspicuously as ever. 
But they can be used to 
create a particular empha­
sis because they can be til­
ted by up to 40® and rota­
ted by 360®,

The motivation to save 
energy caused a different 
revolution a few years ago. 
This revolution did not 
occur entirely behind the 
scenes, but it was of 
great importance to new 
Downlight systems.

New sources of light 
came into being.

For example the high- 
pressure discharge lamp 
and the compact fluores­
cent lamp. For them, we 
developed newDownlights.

Today, lighting technology 
is developing in new direc­
tions once again especially 
in the field of low-voltage 
halogen.

Of course, our Downlights 
make use of this tech­
nology. For three evident 
reasons:

One, they achieve almost 
twice the luminosity of 
regular light bulbs.

Second. Downlights have 
become much smaller: the 
installation depth of our 
smallest Downlights is only 
105 mm.

And finally, our Downlights 
open a flood of new possi­
bilities for design with light.

Downlights can be inte­
grated unobtrusively into 
any ceiling. In retail areas, 
exhibitions, show cases, 
foyers or in the home.

Today, our prog 
features more than 
Downlights for over 60 
different sources of lig;

After all. as the v/v '' 
largest Downlight mo, 
facturer. we must work 
hard behind the bcoo-'

rai I

Much is changing.
And certainly more than 

one would expect behind 
the simple openings in the 
ceiling through which the 
pleasant and unobtrusive 
dovwtiight shines.

Downlights are not 
always just Downlights. but 
also directional lights.

I

1

Double-focus 
dovs^lighis 
achieve high 
light output 
through small 
reflector apertu­
res An ap^ure 
of only 100 mm 
diameieris suffi­
cient fora 150 W 
tncandescent 
halogen lamp A 
cut-off angle of 
40 degrees en­
sures a high de­
gree of visual 
comfort.The de­
sign allows for 
fitment in slo­
ping ceilings 
with a gradient 
of up to 25 de­
grees

Ajf-ftow down- 
lights handle 
high lamp inten­
sity as well as 
extraction of 
used air This is 
done by con­
ducting the air 
directly via the 
light aperture 
into an adjoining 
duct, or into the 
ceiling cavity 
Ajr-flow down­
lights may be 
fitted with all­
purpose lamps, 
incandescent 
halogen lamps 
Of high-pressure 
lamps



ERGO

Directional light 
fittings for 60 W 
reflector lamps 
maybe irtclined 
by up to 40 de­
grees fro the 
horizontal, and 
rotated through 
360 degrees. 
Thus lending 
themselves to 
the type of situa­
tion where an 
arrangement of 
ceiling lights is 
required both for 
illumination of 
wall-mounted 
objects, and for 
versatile and ef­
fective lighting 
within a room.

In contrast with 
downlights, low- 
voltage direction­
al light fittings 
may be tilted by 
up to 30 degrees 
and rotated 
through 360 de­
grees. They are 
available for low- 
voltage lamps of 
up to 50 W.

I
 turn and 
ndling 
lights In 
lir-condi- 
f rooms,
■ ed air Is|:ted
gh the light 
jre into the 
g cavity, or 
cornect- 

ij'jt,The 
lir supply 

Is the room 
Ici'ciilar 
Ibend.These 
Knditloning'
I takeall-
Itse lamps. 
Idescent 
l=.n lamps, 
Bh-pressure

ERCO bghting 
Limited
38 Dover Street 
London W1X3RB 
Telephone: 
071-4080320
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WORLD
ARCHITECTURE

Nature is a profound inspirational source. It has inspired generations of architects, 
artists and designers, But for many, nature has always been a difficult task-master. 
With the added impetus of the ever-expanding demands of the international 
green movement, more and more designers are now seeking affirmation of their 
design decisions from nature.

A new, fundamental kind of questioning is going on among designers. Is it 
going to work well at an ecological level? Does the project respect the need for 
conservation? Is it right for the context? Is it responsive to energy saving and 
space enhancing demands? These questions are constantly before the architect 
who feels a responsibility to answer them positively. It has led to an attitude of 
respect and concern which, however, has rather disappointingly often led to dull 
design responses.

Perhaps this is because of the immense difficulties that are to be encountered 
when trying to respond creatively to nature and natural principles? One can feel 
confident about the vast repertoire of forms, materials, and even the analogies 
available in nature. But as a source of inspiration there are real problems of 
interpretation. There is clearly a love-hate relationship here. Even those designers 
who have aligned themselves with the organic architecture movement have 
never been fully able to overcome these difficulties.

Frei Otto has argued the case that mankind has constantly been at war with 
nature. In this issue he claims: 'Architects have been building against nature for 
5,000 years'. But he - unique among contemporary architects and engineers - 
has made enormous inroads into the problem. The theme of this special Frei Otto 
issue of World Architecture is concerned with the nature of structure and the 
structure of nature. In Otto's own contribution he takes up its challenge and 
focuses on what he calls 'the new plurality'. He indicates an openness to new 
approaches in formulating commitment to 'obligations and rights on behalf of all 
human beings who build or have something built'.

In his ten-point manifesto Otto emphasizes the need for a new understanding 
of the terms 'humanity and nature" as an inseparable whole. He looks for 'a 
striving for natural security for every human being in a society..." and, among 
other things, the avoidance of building unnecessary buildings in the environment.

Professor Otto also makes a plea for the use of adaptable building methods 
through the design of adjustable structures and for the integration of all the 
contemporary arts in this plural process. His own work serves as a testimony to 
many of these proposals. □

Frei Otto: structure in nature

Frank Uayd Wright: nature in structure

Dennis Sharp
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The exploration of architecture, 
engineering and nature in Frei Otto’s 
work has a sustained structural 
originality which transcends the passing 
fads of architectural movements. In the 
first article of a three-part profile, Otto's 
long-standing friend and colleague 
Edmund Happold of Buro Happold 
looks at the German architect's 
contribution to the creation of a more 
natural and humanistic mode of 
building.

FREI
THE FORCE 
OF NATURE

36



his career. Frei Olio has drawn on the shapes 
and structures of nature - such as the spider's web - to 
inform his work. UJ
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u.0
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Frei Otto has been around a long time and in 
architecture, with its strong element of fa^ion, 
it is easy to slowly slide into irrelevance. People 
think they know all about you and they slot you 
into a pigeonhole in history. But Otto's work is 
consistently original. What makes him unusual 
is that he never stops learning and thinking, and 
the results of that transcend fashion.

He might have been an engineer since his 
childhood hobby was flying. From making 
model airplanes he took up gilding and, at 
18, became a pilot in the German airforce. In 
1945 he became a prisoner of war and became 
fascinated by constructional problems in the 
camp which had to be solved in primitive 
conditions using the minimum of materials.

On release he went to read architecture at 
the Technical University of Berlin. He made a 
study tour to the United States in 1950 where, 
among others, he visited Severud, Elstadt and 
Krueger, the New York-based engineers for 
the Raleigh Arena, the first large modern 
suspended roof.

He came back to write his doctoral thesis 
under Professor Bickenbach, on the virtually 
unknown field of suspended roofs. He wrote 
to Peter Stromeyer, who headed the tenting 
division of his family’s textile firm and who 
shared a vision of new tent forms. With Frei 
designing and Peter Stromeyer's staff carrying 
out the engineering and manufacture, they 
produced a whole new generation of tents.

The relationship was not a traditional one. 
The Germans have led the world in seeing 
architecture and engineering as having a joint 
culture, which they call Technik; a synthesis of 
science, art and craft, which produces 
competitive products through effective 
production processes. The field was so new 
that Otto had really only been able to study 
tensile structures in nature; in his partnership 
with Stromeyer, he could not only expieriment 
but actually construct these new possibilities.

New scale of building
Yet Frei Otto stayed in university life, first at 
Berlin and then in 1965 he was appointed 
Professor at the University of Stuttgart. In 
1967, together with Professor Rolf Gutbrod, 
he won the competition for the design of the 
German pavilion for Expo ’67 at Montreal and. 
in its execution, developed a whole new type 
and scale of building in architecture.
It used a free form cable net supported by 
masts, the concentration of forces at mast tops

Above: German Pavilion for the 1967 Montreal Expo, 
designed by Frei Otto with Rolf Gutbrod. Its use of a 
freeform cable net supported by casts introduced a whole 
new type and scale of building.
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Beiou’: Fret OtfoS exercises in tree structures influenced 
an entire generation of architects. In particular this form 
can be seen expressed in new airport terminals for 
Stuttgart and Stansted.

use of models, both as an inventive design tool 
to achieve a design and finally as an analysis tool 
to quantify forces, was very unusual and may 
be unique, The whole process was geared at 
each stage to a positive tackling of the next 
problem which ranged from geometry to force 
to wind to rain to snow. It was an amazing 
achievement, partly made possible that year 
by a seemingly inexhaustible supply of cheap 
student labour.

This project had another effect. A trial 
structure was erected at Stuttgart University 
and became the Institute of Lightweight 
Structures within which much of the 
modelbuilding and testing took place, 
Postgraduate students worked, seminars were 
held, and a major publishing effort grew up 
producing the IL books so beloved and so 
influential in schools of architecture worldwide.

At the same time as Gutbrod and Otto won 
the Montreal competition, they also won a 
competition to build a Conference Cen^ for 
Mecca where a much more tailored system of 
cable structures were developed with either 
highly insulated lightweight cladding covering 
the air-conditioned spaces or shade protecting 
structures covering the opens spaces. The 
engineering design was extremely conscien­
tiously carried out by a group I headed at 
Arups, including several of my partners in our 
current practice.

Montreal and Mecca are very different in

Munich Aviart)^ 1981 innovative development designed 
by Otto with architect forg Crib! and engineers Burv 
Happold.

being accommodated by the use of main cables 
with stress relieving loops. Weatherproofing 
was achieved by pulling up a membrane of 
translucent pre-coated terylene. It was using 
flexible materials to build an indeformable 
structure and for that he had to interact the 
shape and the forces that produce that shape.

Methods did not exist for this and Otto had 
to create physical modelling techniques which 
took him all the way from the initial concept of 
the design to the final structure. This integrated
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Bdow: Frei Ottoi ou’ft home in Germany was completed 
in 1970.

I

character and visually extremely original.
I think Montreal was accepted because it was 
an exhibition building, Mecca because it was 
seen as continuing the tradition of the Arabic 
tent and the shade kaffers. Both buildings 
received considerable recognition. Gutbrod 
and Otto received the Perret Award of the UIA 
for both buildings and the Aga Khan Award for 
‘the most technically innovative building of a 
decade in the Muslim world" for Mecca. 
However, the demolition of the Montreal 
Pavilion after the exposition and the inability of 
non-Moslems to visit Mecca reduced the 
influence of each respectively,

Behnisch and Partners produced a very 
elegant development of the Montreal design 
for the Munich Olympic Stadium in 1972. It 
achieved worldwide television coverage. Frei 
Otto took a leading part in that realisation, In 
1976 GutbrcxJ and Otto again acted as 
architects for a 2,5 acre stadium of this type for 
the University of jeddah. His competition wins 
and inrx)vative designs have continued.

I n the corner of the Montreal Pavilion was a 
small cinema spanned by a lattice of timber 
laths. In 1975 the same idea was proposed for 
a pavilion at the exit end of the national garden 
exhibition at Mannheim. This project, spanning 
at a maximum 80 metres, really had its 
moments. The simple idea that one could piQ a 
lattice together, bend it to a shell form, fix its 
edges and it would stand up, would not work,

It had to be stiffened with diagonal cables and 
erected using scaffold towers. Considerable 
disbelief in the idea was finally overcome by 
load testing using the town's dustbins. One of 
the most innovative - and extremely cheap - 
structures in the world is now a "protected" 
building and well worth a visit.

In 1971 Otto worked on a solution for the 
Hoechst Company for a one mile diameter 
airhouse called Arctic City. This was a 
forerunner to the 36-acre 58 North Project 
of 1982 to cover a town centre in north 
Alberta, which Otto also worked on. His ideas 
for movable roofs are very important. They 
were developed by Tallibert for his design for 
the Montreal Olympic Stadium. His humped 
tent for Dyce in Scotland was a major advance 
in fast, economic covering of a large space. I am 
sure Ron Herron would admit his Imagination 
headquarters building in London owes a debt 
to it, The Munich Aviary is intensely innovative, 
and so on.

Aboiv: landmarks fwm Frei Ottoi career. The Swiss 
National Exhibition of 1964 at Lausanne (top) used tented 
structures created for Peter Simmeyer The 1972Munich 
Olympic Stadium (centre) by Behnisch and Partners used 
a new form of architecture whose execution Otto assisted 
and supported. Arctic City (bAno) was a conceptual 
scheme for an airhouse, deivkyped for Hoechst in 1971.

Raleigh Arena, 1952. USA, engineered by Fred Seivrud. 
Its modem suspended wof had a profound effect on Otto.

The development of ideas
Yet Frei Otto does not see practice as other 
than for the development of ideas. His atelier 
will probably only contain two people, his 
research institution many. Frei s great strength 
is that he sits down to something and works on 
it until he understands it. Unlike many 
architects, he does not think that all you have 
to do is to want something and therefore you



Diplomatic Club, Riyadh, designed by Frei Otto and Nabil 
Fanous of Omrania with Bum Happold. Completed in 
1988, it represents an elegant combination of the radical 
visions of two architects - and a brilliant fusion of 
traditional form with modem building methods and 
materials.
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Diplomatic Club, Riyadh: in shape it embraces the garden; 
in performance, its use of technobgy resolves the harsh 
climactic changes between night and day. At the 
sculptural heart of the scheme is a stainless steel tent with 
stained glass decorated by Ottoi daughter. Its designers 
beHeiv it to be one of the most individual and integrated 
building complexes in the world.
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Mecca Conference Centre. 1967: Frei Otto and Rolf 
Gutbrod won a competition to design this scheme at the 
sajne time as the Montreal project began. Together, the fu’o 

anifirmed Otto's reputatum - eivn though the 
temporary nature of the Montreal pavilioix and the 
inability of non-Moslems to visit Mecca reduced the 
influence of each. Mecca, however, was commended for its 
technically innovatiiv ccnitinuation of the Arabic tent 
tmdition.

have created it and it will come right.
Another difference is that he does not have 

a very dose relationship with any other 
architea. No partner, He does everything that 
is important himself. Most of what he is doing - 
lecturing, going to international meetings, 
teaching, promoting his ideas, design work, 
furniture design - he has to look after himself 
Yet he gains from others a sense of space, 
organisation, discipline, planning. It is one of 
the reasons that he likes to work with other

architects. And the list is long. Gutbrod heads 
it. Muschler, Tallibert, Tangye, Grib!, Fanous, 
Burton. HOK and so on. It is successful when 
they are really willing to work together with 
him and allow him time to realize his 
inventiveness and amazing sense of form.
He is easy to work with in one sense, but not 
so easy to communicate with until some time 
has elapsed.

Of recent work, the Diplomatic Club in 
Riyadh is a good example of such
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collaboration. Nabil Fanous of Omrania and 
Frei Otto have very different tastes and skills, 
yet bad common objectives. The result is a 
totally modem expression of the two 
traditional types of buildings; in form, it 
embraces the garden: in performance it follows 
tradition yet, by use of modern materials and 
building methods, radically improves internal 
conditions. The whole is elegant and functional. 
I know no building better integrated.

Of the really recent work, the scheme for 
the rebuilding within the old shell of the Gilbert 
Scott-designed cathedral in Hamburg, by Frei 
Otto alone, is again a totally contemporary 
version of the traditional masonry cathedral, 
The design for covering the walls of 
Barbarossa's ruined castle, using only glass as 
a struaure to rebuild the original roofs, is a 
reflection of a building industry before cheap 
metals, when minerals were the materials for 
long life. The ideas Buro Happoid put into that, 
as in so much of the work we do with Frei, owe 
much to the writings of my guru, Professor 
James Gordon, who also contributes an article 
for this issue of World Architecture.

Frei Otto’s engineers are important to him, 
and I and my colleagues have been fortunate 
to work with him since 1966, first in Ove Arups 
and, since 1976, in Buro Happoid, He is tough 
in argument but a true partner. He sees the 
problem as a holistic one, and his willingness to 
go on discussing a problem until you can agree 
on a solution is intensely satisfying. This is done 
with humility as well as enthusiasm. He has 
forced me to continue educating myself, and 
those around me, because he has asked me 
questions nobody else has. Now I even 
sometimes manage to answer questions before 
he asks them.

The reason that I think Frei Otto is so 
unique for me is that his overall objectives and 
mine are always the same. He is not a rich man, 
nobody who works with him will be, but the 
excitement of going forward is an active 
process that one shares, an adventure of 
uncertainty; it is living life to the full.

regular seminars and conferences.
Candela once wrote that 'Architects should 

be very grateful to Frei Otto since he restored 
to them the privilege of designing structures 
that cover large areas. But, like all privileges, 
it entails obligations which, in this case, consist 
in the pre-determined and specific definition of 
the shape. It must not be imagined that this is 
an easy task".

That was in 1965. Otto has gone further 
since then in his essays - actual and theoretical. 
He has tied his moral sense that man is a part 
of nature and has an obligation to live 
harmoniously with nature, and to use resources 
efficiently, into his work. His share in the design 
of Hooke Park shows this. While still 
recognising the importance of symbolism in 
architecture, his buildings, which are not only 
'economic' to build but also economic to 
service, inspire the young.

A man with great energy, his interests are 
wide. He once organised a worldwide painting 
competition for schoolchildren on Nature and 
Architecture. He loves drawing, fell walking 
and skiing, A private man, he lives in a large 
glass greenhouse with an opening wall within 
which a series of small houses provides privacy 
for him, his wife, and those of their five children 
and grandchildren are visiting.

His childrens names are Angela. Bettina, 
Christine, Dietmar and Erdmute - an 
alphabetical progression which reflects his 
belief in order in nature. □

Drau'ing on the mechanisms of nature (top), Frei Otto's 
moveable roof for a swimming pool in Regentsberg 
Germany (at^iv) was developed in the late 1960s. /f issli/l 
in use today.

A service to architects
Yet it is this constant mental concentration on 
the problem of building, expressed in the 
pictures, writing and publications as well as the 
actual buildings, which is his great service to 
architects. He ensures his own continuing 
education by his research groups on long-span 
structures and on structures in nature, and by
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Ri^fjf and belou': Oltoi 
Institu fe of Ugh tweighl 
Structures, erected in 
1966, which became a 
valuable test centre for 
new ideas. Bottom: 
performance pavilion for 
rock group Pink Floyd, 
1977.
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TOWARDS 
BIO-ARCHITECTURE^

u.
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technical ones, which made the worid of Adam 
Smith, of mass production and the Wealth of 
Nations practicable.

concentrated in a backbone or mast, bending 
loads in ribs or yards, while tension loads are 
diffused in tendons and muscles, in ropes such 
as shrouds and stays, halliards and braces.

Fluids and gases are controlled by flexible 
membranes such as skin or sails. Rigid 
monocoque or shell structures which are 
structurally dangerous and not very efficient 
are usually only found in large animals in skulls 
which have a good deal in common with ships’ 
hulls, Moreover the basic materials such as 
wood and textile fibres were evolved by 
Nature to resist stress systems which were 
basically very similar to those put on them by 
shipwrights and millwrights and coachbuilders.

It is perhaps not generally realised just how 
efficient many natural materials are in resisting 
the loads imposed upon them in a Darwinian 
world - whether these loads be tensile or 
compressive. Biological design is generally very 
clever in evading that great cause of weight and 
expense, shearing loads, The "structure loading 
coefficients' (that is the ratio of the magnitude 
of the load to the distance over which it has to 
be carried) are low by the standards of 
mechanical engineering. Biological structures 
are designed to be exceedingly efficient at 
carrying light, diffuse loads; much less so at 
resisting concentrated ones; which is one 
reason why one can stick a metal weapon 
into an animal.

Again, biological materials work very 
efficiently over a limited range of temperatures 
(say 0®C to 50*C). Outside this range they are 
usually less satisfactory Then natural materials 
are "bio-degradable", in other words they rot 
and are recycled - which is nowadays a 
fashionable concept. But of course, these sort 
of properties make lJiem unsuitable for things 
like engines and weapons. It was the triumphs 
of weaponry and of the Industrial Revolution 
which gave its prestige to “cold steel’.

Often metals are still regarded as almost the 
only materials to be considered seriously for 
important structures. But. historically, there 
was another, less technical, aspect of the 
introduction of metals, especially mild steel. 
Organic materials, such as wood, call for a 
certain degree of skill and. more importantly 
a sense of responsibility, in the people who 
fabricate structures from them. Metals are 
usually isotropic and ductile and are especially 
suited to the use of unskilled labour on the 
production line. It is the sociological or moral 
aspect of ductile metals, at least as much as the

Professor James Gordon revea/s the 
broader canvas behind the relationship 
between biology and engineering, nature 
and structure, in order to lend a fresh 
perspective to the work ofFrei Otto.

Dramatic evidence revealed
We had rather dramatic evidence of this during 
Worid War Two when, at a time when 
aluminium aircraft had become fashionable, 
it became necessary to revert to wood for the 
construction of about 30,000 aircraft and 
gliders. The accident rate in these wooden 
aircraft was high. The problem was not 
primarily technical, it was primarily moral. 
Metals are, broadly, materials for sinners.
Most of the accidents to wooden aircraft were 
due to failure to exercise adequate care in 
assembly Sometimes the workers left the glue 
out of the joints.

Today the problem is repeating itself. In the 
modern context, both wooden aircraft and 
wooden yachts are basically highly efficient, 
often more so than their metal counterparts. 
The impediment to their production is the 
high cost of reliable labour.

A related aspect is that of design. Stress 
calculations using isotropic, ductile metals are 
relatively foolproof and are well suited to 
handbooks and pocket calculators. Design with 
anisotropic materials which may also have 
complicated work of fracture mechanisms is 
more difficult and more responsible. Though all 
this is true, it still remains that, for many 
modern yachts and aircraft, the advantages of 
the newer artificial composite materials Is 
proving to be very great and many of these 
projects are going ahead in spite of the 
difficulties and of the comparatively high cost 
of the materials. These composites are, of 
course, based on biological models but it has 
proved possible to design them in such a way 
that they are less susceptible to the frailties of 
assembly labour.

In many engineering circles - and especially at 
international conferences - there is nowadays 
a strong tendency to discuss the subject of 
biomechanics and its probable influence upon 
the future of engineering materials and design. 
Yet for many years the division in thought 
between engineers and biologists was almost 
complete. Although Sir D’Arcy Thompson had 
published his pioneering book On Growth and 
Form in 1917. which was the first serious 
analysis of biological structures in engineering 
terms, any interdisciplinary approach to the 
subject was regarded for a great many years as 
intellectually and professionally suspect.

The recent breakthrough has been a good 
deal assisted by the work of some distinguished 
orthopaedic surgeons, such as the late Sir John 
Charnley, whose success with hip-joint 
replacements is famous. If doctors are 
prepared to learn from engineers, some 
engineers at least are now prepared to learn 
from biologists. The consequences in many 
fields. especially perhaps in aircraft, are likely 
to be important. It is natural to ask how far 
these ideas are likely to affect architectural 
thinking and traditional building construction.

In engineering, as a matter of fact, the 
separation from biological archetypes is 
relatively recent and dates roughly from the 
Industrial Revolution, Previous to the 
widespread use of metals and of machinery 
such as steam engines and railways, many 
traditional technological structures were 
based pretty closely on biology. Not only were 
the materials biological, such as wood, rope 
and canvas, but so were many of the structural 
forms.

Engineering thinking affected
This movement is likely to have important 
effects upon engineering thinking. This is not 
merely because it is causing a re-examination of 
the geometry of traditional technological 
structures - though this is in itself valuable - but 
because it provokes thoughts which are outside 
the boundaries of traditional stress analysis.

For instance, how many of us have 
considered how much our bodily integrity 
owes to our possession of a sense of pain? If a 
car or a ship or an aircraft screamed or showed

Similarities are startling
Whether or not the craftsmen who built such 
things realised it, the similarity between, say, 
the structural principles of a square-rigged ship 
and that of a vertebrate animal, such as a man, 
is startling. Compression loads are
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a red light when the stress reached a dangerous 
level at any point In its structure, such artefacts 
would probably be much safer and quite a lot 
of weight could be saved. Serious thought is 
being given to this concept at present. With 
modern devebpments in electronics, the idea 
is not a silly one.

Then again, engineers expend a great deal 
of weight and money in achieving what might 
be called “passive rigidity’, especially in things 
like bridges and aircraft. But, in fact, a giraffe is 
not enabled to stand upright because it is 
constructed of materials of high Young’s 
Modulus. Like all other animals, it uses “active 
elasticity’, that is its muscles push back 
automatically against the bads which are 
imposed upon them. Birds’ wings do not have 
a “flutter problem’ in the sense that aircraft 
v/ings do.

I understand that architects are beginning 
to make use of active elasticity by countering 
wind-induced deflections by the use of 
floodable water ballast-tanks in tall buildings 
such as skyscrapers. But what happens during 
a power-cut?

Furthermore, in most branches of 
technology we are accustomed to making a 
fairly sharp division between "the material' and 
’the structure". We buy steel or bricks to build 
ships or houses or whatever. In biology, this 
division is much less sharp. We should find it 
hard to define the ’materials’ from which our 
bodies are made. This, again, is likely to 
influence the concepts of engineering.

One effect of these new ways of thinking 
(which are really very old ones, of course) has 
been the publication in America, since January 
1990, of a ’journal of Intelligent Materials 
Systems and Structures". One can see that the 
biomechanics movement probably portends 
some very important changes in traditional 
engineering which may well revert, in a very 
sophisticated way, to some of the concepts 
which prevailed before the Industrial 
Revolution. In which case technology may 
well become both more interesting and 
more exciting.

not many analogies in Nature - possibly only 
ant-heaps. Examples of’natural’ family homes 
are not very inspiring: few of us would want to 
live in a rabbit-hole or even in a bird’s nest. 
Moreover, both in engineering, and in most 
plants and animals one is generally trying to 
save weight.

In masonry, weight is often an advantage 
because it keeps the thrust-line in its place and, 
in any case, most traditional buildings are not 
required to be portable. Moreover, like ductile 
metals in engineering, traditional brick and 
concrete construction is relatively immune to 
carelessness and original sin on the part of 
construction workers.

But it can be argued that conventional 
masonry is becoming prohibitively expensive 
and that, in a rapidly changing world, there is 
much to be said for constructions which are 
lighter and can be made moveable, "To your 
tents, O Israel: now see to thine own house, 
David.'(/ KingsX/;, 16.)

Traditional masonry buildings have been in 
use for at least two or three thousand years; 
they are blessed by the pyramids, the 
Parthenon and all those cathedrals. Whereas 
the conventions of "traditional' engineering are 
only around 200 years old - being dedicated, 
more or less, to people like George 
Stephenson, as we in Britain can see on the 
newer five-pound bank notes. If the 
engineering traditions are not easy to break, 
how much more so will be the architectural 
ones?

have become accustomed and into which our 
furniture has been devised to fit. Natural 
structures are never rectangular and are 
seldom rigid. But the officers’ accommodation 
in HMS Victory and similar ships is in no way 
rectangular (though it is, of course, rigid) but 
it is both beautiful and comfortable, Rsrhaps 
orthogonally-minded architects might make a 
study of the curvacious accommodation in 
modern yachts were every inch of space is 
used to advantage. Flexibility is rather a 
different matter. Floors, at least, probably need 
to be rigid.

The arguments for unorthodox housing 
which would be cheap, light, portable and easily 
altered seem, at least to this naval architect, to 
be very strong. But it cannot be developed in a 
shoddy, Philistine sort of way. The models are 
probably not to be found in Indian wigwams 
and suchlike. Also, there are few direct models 
for human houses in Nature. Acceptible forms 
will require prolonged imaginative and creative 
thought. Clearly the sources of inspiration are 
likely to be widespread.

If and when we do go to our tents - or at 
least to structures using membranes and 
compression columns - then the biological 
analogies become much more relevant. (And 
what about feathers?) And, so far as the 
objections to unorthodox forms are aesthetic, 
then biological models may well be helpful.

One requirement of innovative creativity is 
dearly to break away from the tyranny of 
tradition - which is what the Impressionist 
painters had to do. But if one breaks away from 
precedent, where is the imagination to browse? 
At least partly. I think, in the world of 
biomechanics where, even if there are no direct 
exemplars, both the technical and the artistic 
imagination is stimulated in a largely novel way.
It is interesting that the Architectural 
Association School of Architecture in London 
has recently been running a course on just 
these lines. □

Based on biological models
There has, of course, been a slightly 
disreputable tradition, parallel to masonry, of 
wooden huts, thatch, tents, caravans and so 
on. Apart from the planning authorities, the 
objections to such dwellings are partly objective 
and often justified and partly aesthetic and 
emotional. It is clearly true that these things are 
often shoddy, ugly and squalid. But are they 
inherently so? These constructions are much 
more easily based on biological models than are 
conventional buildings.

They are, however probably much harder 
to design well than orthodox masonry houses 
for which there are an enormous number of 
attractive precedents - although attempts to be 
’original’ within the constraints of traditional 
masonry are often catastrophic.

Over the centuries architecture has settled 
down to rectangular, rigid forms to which we

Pictured overleaf: production pavilions for German 
furniture manufacturer Wilkhahn by Frei Otto, 1987.
Otto produced an innovative building complex within the 
conceptual framework of the company's cwn timber 
technobgy. Plans for the pavilions show Frei Otto's initial 
studies, the layout of workstations in the pavilions, details 
ofeai'esconstruction, eiteriorvieu' 
from east and south; and (bottom) exterior vieu’s during 
development. Otto describes the building as ‘a new 
prototype with regard to both its form as dictated by its 
structural design and its lighting and ivntilation ’.

Biomechanics and architecture
But what about architecture and traditional 
building construction? A steam engine may 
have little in common with an animal but the 
designer of an aircraft or a yacht can often 
draw useful lessons from birds and insects and 
so on. With masonry construction, there are
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THE NEW 
PLURALITY

for building - the number of possible solutions 
defies comprehension. It is so vast that every 
last person on earth could have his own 
distinctive individual prface and could live in 
peace with himself and with nature, if he 
so desired.

Against this background, the question arises; 
why are so many buildings so similar if 
uniformity is no longer determined by function, 
construction and economy, as may have been 
the case in the past? It is the will to be artificial, 
to be deliberately unnatural which encourages 
uniformity. Man himself has invented the 
artificiality of uniformity by restrictions based 
on social conventions, doctrines, design 
regulations and aesthetics, But there are no 
formulas for the acquisition of beauty and the 
creation of architecture which, when adhered 
to, guarantee beauty and when ignored result 
in ugliness,

What times are we living in? We have had 
45 years of peace in many parts of the world - 
the longest period of peace for a long time - 
and yet there is discord between ourselves and 
the world we live in.

Architects have been building against nature 
for 5,000 years. It has been their duty to 
protect mankind against enemies, and 
especially against its greatest enemy - nature.
Houses have been their weapons and their 
symbols of victory.

We still build against nature. We have 
destroyed nature, and we continue to destroy 
nature instead of conserving it. Our duty is not 
to destroy but to conserve. But have we 
recognised this new task? We prefer to talk 
about forms and styles. Highly developed 
construction techniques mean that we can build 
everything we want to build. The technical and 
finandal possibilities have never been so great.
Feasibility is not the problem today but rather 
the enormous range of options available to us.

As all buildings - ^nce they should not 
collapse - are subject to the natural laws of 
physics, certain constructions and building 
designs are more appropriate for certain 
purposes than others. However, this fact does 
not reduce the number of possibilities open to 
the architect. Even the search for the minimal 
house, that is. a house which has nothing 
unnecessary, has led to more than one solution.

Regardless of the means and concepts used older buildings are being restored. Art
Nouveau wilii its particular sensitivity is once 
again popular. The Modern Movement of the 
twenties is experiencing a new vogue after 
being unpopular for some time. We are now 
even beginning to realize that the decade of 
sixties was a period in which truly valuable ideas 
were conceived without ever being recognized, 

Gradually, adaptable building has developed 
since about the end of World War II. Buildings 
are no longer conceived and built as 
unchangeable entities, but can be adapted to 
changing tasks. The potential for rejuvenation 
is built into them.

Frei Otto orgues ogoinst the unnatural 
and uniform in modern building and 
urges fellow architects to seize the 
opportunities offered by a new plurality 
in orch/tecture to conserve rather than 
destroy the environment.

Obstacles to a free search
Despite this fact, design rules, doctrines, 
regulations and even laws are invented over 
and over again. They are often born in the 
heyday of a style. They make the process of 
designing simpler. But they are an obstacle to 
a free search for form and formation. In our 
times, they are totally out of place.

At present, an army of theorists among 
architects and critics are concerned with 
trends, fashions, styles, forms and so called 
languages. At the same time, many hypotheses 
and architectural philosophies, as well as the 
trends they promote, are thriving as never 
before in the history of building. Sometimes 
they are stronger, sometimes weaker.
New ones are continually being invented.

A new awareness of building history h<is 
developed as a reaction to the insipid building 
of the sixties. In the wake of a new historicism.

Behw: computer sfudy for Kocommas, Riyadh - a slate 
complex incorporalingaparliamenfary building, council 
of ministers and the kingi office. The projecl lasted fmm 
1976 to 1981 and even went on site. But it was never built.

m

c

50



This page: competition entry, 1989, by Frei Otto u’ith 
consulting engineers Burn Happold to rebuild 
Barbarrossa's Castle at Ceinhausen, Germany. The 
historic building had been restored in the post-war years 
but rainwater was destroying the mortar. Otto^ scheme 
involves tmfing the castle with an all-glass structure to 
reflect rather than replicate the building’s history 
It is a clever blending of old and neu\
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Below: Frei Oito's papal campy for Bamberg, Germany, 
1989.

At the beginning of the sixties the term 
‘humanity’, which had increasingly been 
overused and thus was losing much of its 
meaning, was also being related to the many 
varieties of the term “nature" or “naturalness", 
Some architects finally started to realize that 
their aims, working methods and tfie resulting 
products were, in principle, unnatural.

This minority no longer aims to serve the 
clients or users of a specific project alone, 
to build for man or for humanity alone, but to 
attain a new. all-embracing naturalness. The 
buildings and the people who live in them are 
seen as an integral part of a greater v^o\e. It is 
imperative to help people, but man is no longer 
at the centre of nature. This new view of nature 
leads to a new understanding of nature, not 
only by architects. The most recent findings of 
natural science and an awakened society force 
us to reconsider, The awareness that vast 
ecological systems are ailing has a mobilizing 
effect on us.

The youngest ecological system within 
evolution is the big human city which has 
probably never been genuinely healthy since it 
came into existence. Not blind conservation of 
nature, but integration of the natural individual 
into his environment, into the world in which he 
lives, is our new task. And this means achieving 
greater knowledge of the natural processes 
which lead to the forms of objects. These, in 
turn, form the overall picture of nature.

Just as architects of twenties never found 
the entirely simple and inexpensive ‘house per 
se*. so the form of the ‘natural house' has still 
to be found today; not surprisingly, since only 
few architects are searching for it anyhow.
Most are content to celebrate those forms 
which they think are ecological or biological. 
Some architects think that they will find a 
greater nearness to nature by imitating living 
natural forms and structures. Most of the time 
this is bound to fail. Technical objects such as a 
house do not become natural by imitating 
forms found in living nature or by using so- 
called biological building materials.

since he often has to administer large amounts 
of money, thus exercising power involuntarily. 
He has a great deal of responsibility. The 
changing tasks with which the architect is 
confronted make it essential to reconsider both 
the profession of the architect and his ethics.

After World War Two, the ethics of 
architects were linked with the term 
“humanity". This term ‘humanity' was an often 
used and abused formula when plans were to 
be put into practice. But what does humanity 
mean in the field of building? It goes without 
saying that buildings should do no physical 
harm to anyone. But we need only consider in 
what ways buildings can do psychological 
harm to people to recognize the problems 
faced here. It is even more difficult to answer 
the question of whether buildings can help 
people to be humane in the ethical sense. But 
there are certainly many buildings vi/hich. 
although considered beautiful, influence 
people negatively and can sometimes even 
make d^em cruel.

In the architecture of the fifties, humanity 
meant creating vast anriounts of living space; 
in the architecture of the sixties it meant 
emphasizing simple forms; in the seventies it 
meant reviving past aesthetics. The term of 
humanity was alienated, because it was 
increasingly equated with beauty and finally 
replaced by it. But the docfi-ine of beauty in 
architecture is not yet a doctrine for humanity 
in building. Humanity has no building form.

The idea of adaptable building has led many 
F>eople to again build their individual homes for 
themselves. A new, unconventional 
do-it-yourself building culture, borme out by 
amateurs, has developed and should be taken 
very seriously

Ecological approaches
Man is becoming increasingly aware of 
ecological problems and the detrimental effects 
of buildings. Already, an increasing number of 
architects is promoting a new ecological 
approach to architecture. None of the current 
trends, tendencies and styles of today, from 
historicism to deconstructivism, dominates 
alone. None of these movements is weak.
Each one cultivates its own techniques and 
forms. The growing variety of possible 
approaches to architecture offers the chance to 
make use of a new freedom. Architects and 
users are still inexperienced in this freedom 
through plurality, in this new and open world of 
unlimited possibilities. They feel safer when 
they can follow where a few others have led. 

This hesitant attitude is understandable.
An architect is well integrated into society. As a 
servant to this fellow men. he cannot follow his 
inspiration like a painter, musician or sculptor. 
He must, above all. be aware of and observe 
human rights and obligations. On the one hand, 
his own rights are more restricted by external 
conditions that the rights of any other artist: 
but on the other hand, he has great possibilities,

nor

The idea of plurality
About 25 years ago, the idea of plurality in 
architecture emerged. Many architects wanted 
to be able to follow many different paths to 
new architectural styles. It was the longing for 
a new variety of styles which was to put an end 
to the thoughtless uniformity of the 
misunderstood simplicity of the late Modem
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r/iis page: competition entry, 1988, to design the German 
pavUiat for the 1992 Seville Expo. Otto came second. 
Having already created the German pavilion in Montreal 
in 1967, it was always highly unlikely that he would be 
invited to do such presligicms work twice. The scheme, 
however, represents a synthesis of much of his thinking.
In particular, the use of a shell lattice roof recalls the ideas 
for Otto^ picmeering multi-purpose hall at Mannheim.
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Bdi’U': Airfish Ul - design of an airship for a Gemiaii 
client. The envisaged market was South America but the 
airship was never built.

every possible means of fulfilling his global 
mission and to lead by example. He is 
responsible for a cluttered environment and 
for houses which destroy nature instead of 
conserving and promoting it. He cannot pass 
the buck: neither to his clients nor to assistants, 
advisers or authorities. An architect who 
cannot say ‘no’ has no right to be an architect.

All roads are open to the architect as he sets 
out to fulfill these duties while making full use of 
the possibilities at his disposal. He should and he 
must make use of existing knowledge and 
techniques and apply them to every new task in 
a new manner. He must not only search for 
new solutions, but also invent new techniques 
and details himself. Obligations and rights lie 
side by side. It is an architects’s right to find his 
very own solution, to stand by it and to put it 
into practice, This leaves him a wide scope, 
Despite his limitations and parameters, his 
artistic freedom can be compared with that 
of other artists and is quite considerable.

Consider for a moment that every building 
is created in a particular place, at a particular 
time, using different means and intended for 
different irKlividuals. Modern building 
techniques allow that no building needs to be 
identical with another, because identical 
buildings have no identity of their own.

Art and the artificial are still regarded as the 
opposite of nature and the natural. But these 
opposites are outdated, However, we 
architects still lack the philosophical basis which 
could help us develop a new understanding of 
nature. Under these circumstances, it is no 
wonder that the first products of this new age 
of new plurality are often misunderstood and 
sometimes even look chaotic.

The new plurality leads to the unique 
building. It does not result in chaos, but leads to 
a strengthening of those trends which will bring 
about a higher level of integration and 
adaptation of buildings to nature and mankind.

The ability to build naturally has yet to be 
developed. There is still no natural architecture. 
But I hope that there will be peace between the 
man, the builder and the ever-changing nature. 
It is our duty today to make the many new 
roads to natural and humane architecture 
passable. We will only make use of the 
irretrievable chance of our age if we set to 
work now, and if we do what has to be done - 
simply naturally, and happily, with a will to 
peace and an awareness of what is good 
and right. □

Movement. This longing was focused in 
particular on those fields of architecture which 
had been under-represented until then. It was 
defined by this term pluralism v^ich 
unfortunately was also abused as an excuse for 
words of uncontrolled fashionable 
extravagance. The new age of plurality was 
initially unbalanced with a one-sided approach. 

Today the idea of many roads leading to 
new architectures is highly topical. It is seen in 
the sense of a genuine plurality in architecture. 
The term "plurality" - as opposed to pluralism - 
indicates that this is no idealizing or manneristic 
trend which allows anyone to do anything 
without thinking about it. but indicates an 
openness for new approaches under a newly 
formulated commitment to obligations and 
rights by all human beings who build or have 
something built.

The new plurality also makes it possible to 
focus on aspects that have been somewhat 
neglected p>reviously, for example:
• a new understanding of the terms humanity 

and nature as an inseparable whole;
• a striving for natural security for every 

human being in a society which, through 
tolerance, encourages individuality;

• consideration of natural self-forming 
processes when designing buildings;

• avoiding unnecessary buildings and building 
masses, and conserving the energy needed 
for construction and maintenance;

• conservation of nature, in particular of the 
biological macro systems and their

components;
• adaptable building through the use of 

adjustable structures;
• do-it-yourself building which may lead to 

the development of a creative amateur 
architecture, at least in residential buildings, 
but with architects contributing their 
knowledge as consultants;

• a new sensitization of the faculty of 
perception for quality in architecture, by 
reviving lost components of the senses;

0 integration of contemporary arts-painting, 
sculpture and music;

0 incorporation of the findings of all the 
science, including behavioural research. 
The new plurality is not an excuse for 

selfishness, harmlessness and thoughtlessness. 
Every human being who builds, be he owner, 
architect, engineer or contractor, is tied into a 
framework of duties and rights towards nature 
and all his fellow men. It is his duty to help 
promote the development of nature and the 
observation and defence of the human rights 
of each individual, to create a safe habitat for 
people, to practice charity, and to please and 
appease people with buildings. He must help 
people as they tackle their new role of 
conscious integration into the new overall 
naturalness of cohabitation with flora and 
fauna and widi the immense inanimate nature.

Scope for the architect
The profession of the architect remains as 
important as ever. It is his duty to search out



Thispage: competition entry, 1988, to rebuild facilities 
within the old shdl of St Nikolai Church, Hamburg, which 
was originally designed by Gilbert Scott. OffoS scheme is 
utirHy contemporary even though tf nestles into the 
traditional mascntry substructure of the church. Otto won 
the competition and, if enough funds are raised, his 
scheme will be built.
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Rig/if: 0«oi; proposed 
glass tuiwel for a Munich 
ring road - a stressed 
structure to combat woise 
- ffU'Uits a planning 
decision. Below: ecological 
housing for Inferbau, 
Berlin, 1990.

WOhPi-f^G-RGIChG

Right and opposite, far 
right: Otto as artist. 
Sculptures in the 
landscape, 1988. His 
’exlra-dvnamic’flags on 
fibre-glass masts have 
been influential
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FREI OTTO: 
A Biography
Frei Otto was born in Siegmar, in Saxony; May 3 I,
1925. He was educated in Berlin and studied 
architecture at the Technical High School in the city. 
At the end of the war years he worked for a short 
time as an architectural assistant in Chartres but then 
continued his studies in Berlin 1948-50 before 
embarking on a journey through the United States to 
see the work of Wright, Mendelsohn, Saarinen, Mies 
van der Rohe, Neutra, Eames etc., with a period at 
the University of Virginia studying sociology and 
town f>tanning-

He gair>ed his Dr Ing with his dissertation Dos 
hongende Dach in 1954. From 1958-69 he ran an 
atelier in Berlin and became Professor and Director 
of the Instituts fur leichte Flachentragwerke (IL) at 
the University of Stuttgart 1964-90. In 1969 he 
opened his atelier in his home town at Warmbronn.

Frei Otto has taught and acted as visiting 
professor in many places including Washington 
University, St. Louis, 1958; the Hochschulefiir 
Gestaltung, Ulm 1959; Yale University I960, MIT 
and Harvard 1962 etc.

He has been involved in the design and 
construction of many buildings including:

I9S3-6 Alexandrastiftung, Berlin
1955 National Garden Show, Kassel
1957 National Garden Show. CcJogne; Interbau,

During his working life Professor Frei Otto has 
received numerous national and international 
awards including the Essay Prize of the City of 
Berlin, 1967, and the UIA Auguste-Perret Prize in 
1967, the Paul Bonatz Prize of the City of Stuttgart, 
and the Architecture Prize of the City of Cologne 
1971. He received the Thomas Jefferson Medal of 
the University of Virginia. Charlottesville in 1974. 
The Hugo Haring Prize of the BDA 1978, the 
Deutscher Holzbaupreis (with Mutschler) 1979, the 
Aga Khan Award for Architecture (with Rolf 
Gutbrod) 1980, dne Medaille de la recherche et de la 
technique of the Academie d’Architecture, Paris 
1982, BCA Prize 1982.

Frei Otto is a member of the Academies of 
Naples, Pans, and the lAA Sofia, and Honorary 
f^ltow of the AIA and the RIBA, He has received a 
number of Doctorates including one in arts and 
architecture from Washington University, St, Louis, 
and Dr Ing, H,C. from the University of Essen, 1990. 
As we go to press it is reported that Prof Otto has 
won the Honda Prize 1990 from the Honda 
Foundation. Tokyo, japan.

Publications and books written by Frei Otto 
include Dos hongende Doch (1954, 1990) 
Zugbeanspruchte KonstrukVomn. Vol I. 1962 and 
Volll l966;NoturiicheKonstrukt/onen 1982; 
Gesto/twerdung 1988. Books by other authors 
include. Conrad Roland, Frei Otto - Structures, 
Berlin 1965, London 1970; Ludwig Glaeser, The 
Wfarks of Frei Otto, Museum of Modern Art, New 
York 1972; Philip Drew, Frei Otto - Form ond 
Structure, London 1976; Berthold Burkhardt (ed) 
Frei Otto - Schr/ften und Reden / 95 / -83. 
Wieweg-Verlag 1984; Karin Wilhelm. Architekten 
heute - Portrait Frei Otto. Quadriga Verlag 1985; 
Stefan FWanyi et al, Der umgekehrte Wfeg - Frei 
Otto zum 65. Geburtstog, Verlag Muller, 1990.

Pink Fbyd performance 
pavilion, 1977.

Berlin
I960 Kindergarten and Church. Berlin, with

Bubner
1963 International Garden Show, Hamburg
1967 The German Pavilion, Expo 67, Montreal 

with Gutbrod, Leonhardt Kendel et al
I960 Flexible Roof. Bad Hersfdd
1971 National Garden Show, Cologne
1972 The roof of the Olympic Stadium. Munich 

(with Behnisch, Leonhardt and Bubner)
1974 Hotel and Conference Centre. Mecca. 

Saudi Arabia, (with Gutbrod and Arup)
1975 Royal Ceremony Tent, BP. Aberdeen, 

Scotland; the Multi Halls Mannheim (with Mutschler, 
Langner, Arup)

1977 Performance Pavilion and roof for Pink 
Floyd (with Happold)

1981 Multi-purpose Hall, Jedda, Saudi Arabia 
(with Gutbrod, Henning, Arup and Happold)

1982- Hooke Park (with Burton, Happold, Fntz 
and Kanstinger)

1985 The Diplomatic Club. Riyadh, Saudi 
Arabia (with Omrania. Happold.
B. Otto, Kanstinger)

1987 Furniture Factory, Wilkhahn, Bad Munder 
(with Gestering, Kanstinger)

1990 Okohaus, Berlin (with M. Kendel, 
Kanstinger et al)

Correction; The SAS building shown in the 
profile of Ralph Erskine in World Architecture 6 
was designed by Norwegian architect 
Neils Torp. It was not Erksine's SAS scheme 
for Bromma,
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IntegTtttion of architecture and engineering: the new 
terminal buiWiHg for SfansJed Airport, UK. desigiieti by 
Foster Associates, to be opened early in 1991.

LOGICAL
ANARCHISTS
Engineers are often given a low profile 
on the building design team. In this 
article, British engineer Mark Whitby 
of Whitby & Bird, who works with 
many leading UK architects, argues 
for a greater degree of collaboration 
and recognition for creative engineers.

The engineering of architecture is a process 
of anarchy. Wherever engineers have been 
working with architects since the Industrial 
Revolution, it is possible to find examples 
of subterfuge and subversion carried out 
by the engineer in the pursuit of buildable 
structures. But these engineers have kept 
relatively quiet about it. They were silent 
anarchists.

After the lecture The Engineer: 
Nursemaid of Magician that I gave last 
year at the Royal Institute of British 
Architects in London, and the debate that 
has followed it, I have become more candid 
about challenging the entrenched attitudes 
concerning the position of the engineer 
within the design team. 1 am concerned 
that engineers should clarify their 
professional position and begin to make a 
proper authoritative contribution to design 
as of right rather than by negotiation.

Peter Buchanan, writing in the 
Architectural Revieiv last year on the subject 
of the education of architects, was 
instrumental in starting this debate. 'The 
more wilful the architect's approach to 
structure,' he wrote, 'the less the 
relationship to the engineer is one of 
equals. Instead, the engineer becomes a 
nursemaid, looking after the architect and 
getting his playthings built, with the

engineer usually travestyling his discipline 
while humouring the architect.'

This was a shrewd insight about a pretty 
deplorable state of affairs. We have to ask 
how we got to this state. Part of the reason 
lies simply in habit and stereotype. Was 
James Gowan making a statement of fact 
or a value judgement when he said that 
'the architect is concerned with art, the 
engineer with utility'. Le Corbusier puts 
engineers neatly in their place by saying, 
'The engineer should remeun a calculator’. 
Tongue firmly in cheek (I hope), Charles 
Jencks, after Rousseau, described the 
engineer as 'the noble savage'.

Spontaneous beauty in design
Eric de Mare presented a more positive 
picture of the engineer in his famous book 
The Bridges of Britain, written some 30 years 
ago. "The architect', he wrote, 'is the chief 
builder often of the most complex 
structures, conditioned as much by social 
conventions as by plain purpose. The 
engineer on the other hand has clearer, 
simpler objectives and that is why he so 
often surpasses the architect at the 
aesthetic level, even though he may be 
regarded as a less 'cultured' type than the 
architect.

'His very lack of self-conscious

Abotv: engineer Mark Whitby^ fetches for
pool architects Faulkner Brown; opposite page. 

Amsterdam glazing scheme by architect Alan Brookes, 
engineer Mark Whitby.
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Bdou': the ccmsiruction sequence for the pool
1987-88, developed by engineers Whitby & Bird.
Right: the completed project.

I. Fill site plus pile plus form, mast base.

nmnrrmrrn
2. Excavate for pool, lie down and plant area.

Tk U4I..

3. Complete floor constructions and erect roof structure.

i. Construct balancing tank and perimeter retaining walls.
Start high lei<el plant, rmf.

5. Form seats and start on finishes.

aestheticism, which can be a hindrance to 
the architect, helps him to design with 
spontaneous beauty and to accept without 
question nature's laws of statics.'

I know what De Mare means here, 
though it's a stunning piece of over­
simplification. The engineer, pictured here 
almost as a child of nature, can design with 
'spontaneous beauty' and he can, of 
course, design with equally spontaneous

ugliness.
Engineers have a simpler, or at any rale, 

a more straight-forward job to do and, as 
these comments suggest, are really 
concerned with problem solving. I would 
not dispute that engineers do concern 
themselves with problem solving and bring 
to the design process a logic based on 
fundamental laws of physics. What I 
question is the idea that the engineer is

consequently the skivvy or the boffin on 
the team, the person who will either tidy 
up the mess or somehow pul things 
together to make them work.

When we face this sort of situation in a 
design team meeting, we know we are 
working with architects who simply view 
engineers as a technical asset at their 
disposal. In such a situation, we are not 
expected to propose ideas and are never
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Below: Reitaull factory UK and Hong Kong and Shanghai 
Bank, both by fbsfer Associates: architects and engineers 
combine to create buildings which speak of our time.

consequently in a position where we can 
offer radical insights into the design or 
sustained energies into the design 
development.

We get irritated, not unnaturally, with 
people who treat us simply as technicians. 
On the other hand, we get excited about 
design sessions where we are accepted as 
integral contributors to the creative 
process; where we are all aware of the 
implications of each aspect of the building, 
bringing complementary strengths to the 
design exercise and crossing traditional 
boundaries.

As the architect Eric Mendelsohn 
pointed out, ‘The engineer must be as 
sensitive to the form as the architect is to 
the structure, as this is the only way for 
structure and form to challenge each 
other'. This is the crux of the matter; 
architects and engineers contesting in the 
making of the eventual solution, 
generating creative tension to achieve work 
of integrity.

seven storeys before being taken down in 
the columns. Surely the suspension 
structure could have been an arch above 
the clear floor?

At Stansted Airport, however, the 
architect and the engineer seem to have 
produced a solution that speaks of an 
essential harmony, between two quite 
separate disciplines and between the form 
of the building and the structural solution. 
Here, I am reminded of Wyatt, Brunei's 
architect at Paddington Station, speaking 
nearly 140 years previously, ‘Form is, in 
ever)' case, if not dependant on, at least 
coincident with structural fitness'.

At Paddington the grace of the structure 
was lost in the decoration applied by 
Wyatt, whilst at Stansted, Foster and Arups 
have achieved the equivalent to the Forth 
Bridge, built 100 years before. The form of 
both is entirely logical in the way that the 
bulk of the structure is concentrated over 
the supports, being self-supporting as the 
construction proceeded. The tension 
members are lattices or tie rods and the 
compression members large tubes. Both are 
an object lesson in structural honesty, 
efficiency, buildability and naturally, as a 
result, economy.

de Mare called it. This 'social conditioning' 
extends sometimes to a rejection of 
technology, but equally at other times to its 
adoption on a scale which dominates the 
design.

This latter case is epitomised in work 
where the structure is developed from 
natural form on a scale quite out of 
proportion to its origins, or where the 
shape of the structure is dominated by 
purely structural considerations, as in the 
case of cable net roofs. Neither allows for 
the interactive process of design to take 
place, where form and structure can be 
subtly modified with the development of 
the detail and considerations of 
construction and servicing.

Integration of the disciplines
The integration of architecture and 
engineering can be seen in three recent 
buildings by Foster Associates: the Renault 
Factory, the Hong Kong and Shanghai 
Bank, and Stansted Airport. In each one, 
both architects and engineers have 
obviously contributed to the aesthetic, and 
have produced buildings that sp>eak of our 
time. There are variations, however, in how 
efficient the engineering contribution 
actually is, and I sometimes wonder if we 
can infer from this something about the 
development of the working relationships 
within the design team.

At the Renault factory, it seems to me 
that the engineering logic has somehow got 
lost in the design process, for while the 
basic suspension structure is clearly quite 
efficient, the secondary ties around the 
columns, which I believe deal with sway, 
are more difficult to understand and 
rationalise. I enjoy looking at this building, 
but I am constantly reminded of Frank 
Newby's comment, 'High tech is the use of 
tortured structure for decorative purposes.'

With the Hong Kong and Shanghai 
Bank, the structure is much easier to 
understand, though it is still inefficient 
structurally, with the loads being taken up

Participating in the process
Perhaps it will be argued though that the 
design of a bridge, although complex in the 
technical problems it poses, is in some 
ways a less complicated exercise than the 
design of a building, because form and 
function need never conflict. Perhaps this 
is where Eric de Mare's 'spontaneous 
beauty' fits in? At Stansted, however, the 
design is obviously the product of both the 
architect and the engineer. Though 
irrelevant to this argument, it would be 
intriguing to discover how the different 
professionals involved account for their 
participation in this process.

Possibly at Stansted there is an 
equivalent subconscious aesthetic working 
as there was at the Forth Bridge, allowing 
the supple development of the design to 
evolve from the constraints of cost, site, 
function and construction. Most 
architecture, however, fails to achieve any 
semblance of the integrity witnessed at 
Stansted - mostly, I believe, as a result of 
the architects' 'social conditioning', as Eric

Singular aspect of form
Though perverse, the adoption of 
technology by architects has its own 
decided aesthetic equal to other styles that 
are dominated by the design focusing on a 
singular aspect of form or structure. All 
become a focus for the attentive student of 
architecture and in the case of the 
structural aesthetic, a manner through 
which the architect dominates the 
engineering. However, in doing so, the 
architect often reduces the design team 
working on the project to technicians.

Modernism has a status on a par with a
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Cwss-secfrwj through David Mellor factory, Hathersage, 
near Sheffield. UK designed by Michael Hopkins and 
Partners. A sensitive approach Ja the problem of designing 
an industrial building in a national park was enhanced by 
Whitby & Bird's engineering skills, particularly in rekticn 
to the structural framing of the dramatic low-pitched roof

Opposite page: Whitby & Birdi Olympia & yorU ;iflvtIfo»r 
at the Chelsea Flower Show, London, 1989. Architect: 
Flashmaii Associates.
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point of view that the form of buildings 
such as the Parthenon are derived from the 
Andent Greeks’ empirical knowledge, 
based on the use of stone, and that the 
form of thirteenth century cathedrals is 
derived from the development of similar 
structural considerations.

Modem architecture has drifted away 
from this precedent, and though it is 
possible that many of the great 
masterpieces of the twentieth century, such 
as Mies van der Rohe's Barcelona Pavilion 
or the Hancock Building in Chicago, reflect 
an equal honesty to materials, the majority 
are travesties, whereby architectural cliche 
are achieved by structural gymnastics.

The suspended brick cavity wall used to 
recreate classical architecture is probably a 
good example of this, though many 
engineers must experience an equal sense 
of unease when looking at objects such as 
the pepper pots on the fire station in 
Shaftesbury Avenue in London, the 
justiTication of which is particularly 
perverse.

engineers are experiendng, good 
architecture will again be bom out of the 
creative tension of the two balanced 
disdplines of architecture and engineering.

This situation, however, needs 
nurturing. The engineer as silent anarchist 
has done little to explain his role in the 
making of buildings. The public and 
students of engineering and architecture 
are bewildered by anybody other than an 
architect making a contribution to 
architecture, with the consequence that 
any engineer who does is liable to be 
labelled as an architectural engineer, 
designer or even sculptor.

This process has done nothing for the 
status of the engineer and is in part 
responsible for the fact that the education 
of many engineers is about the teaching of 
lechnidans. The teaching of architects and 
engineers on the same courses is a step 
towards rescuing this situation, although in 
many cases these courses create an 
unhealthy tension between the disdplines 
as the process of educating architects and 
engineers remain so different.

Engineering education must come to 
terms with the enormous changes that 
have occurred in engineering as a result of 
computing and the conceptualisation of 
structures, which makes it now more 
possible for the engineer's education to 
parallel that of architects.

In the future, engineers must recognise 
and advertise the contribution they make. 
As buildings result from the design skills of 
both architect and engineer, they must be 
designed in collaboration. The product will 
be a greater harmony of function, form and 
structure. □

religion, as Gordon Benson alluded in his 
adaptation of Chesterton's quote, "People 
didn't give up modem architecture 
(religion) because it wasn't good enough, 
they gave it up because it was too difficult.' 
It is interesting to enquire into the 
relationship the advocates of this style had 
with engineers and to note the debates of 
the time, which were not so dissimilar to 
those of today,

Herbert Read wrote almost 60 years ago 
in his book Art and Industry "It is the 
engineers who built the Forth Bridge and 
the Crystal Palace, who more recently 
evolved the form of the automobile and 
the aeroplane, who first unconsciously 
suggested the elements of the new 
aesthetic. Their suggestions were picked up 
by more conscious architects and designers 
and gradually, in a few pioneer spirits, the 
old and inappropriate traditions were 
discarded, and a new tradition based on 
practical realities were evolved.'

Today's engineering, which embodies 
both the science of structure and the art of 
construction, retains this subtle discipline 
to style. This is a discipline which can 
inform on the design of the building by 
allowing the broader aspects of building, 
including structure, construction, servicing 
and durability to develop and generate the 
architecture from the space required. All 
materials have an engineering aesthetic, 
which has to do with their appropriate use 
as either elements of structure or as 
elements modifying the conditions within 
the space. Sometimes, as in a brick wall or 
glass screen, they may combine these 
functions.

It is possible to argue from an historical

Unconditioned experience
This unease must also be experienced by 
lay people, whose intuitive sense of 
structure is more subliminal. Their 
experience of engineering is, however, 
quite unconditioned, unlike their 
understanding of architecture, though it is 
unfortunately, in the case of buildings, 
generally overridden by the latter.
However, as the civilisation of the late 
twentieth century finally comes to terms 
with the revolutionary use of materials, it is 
probable that it will be better able to judge 
quality in building for itself. As we
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A unique experiment in timber 
architecture has been developed at 
Hooke Park College in Dorset, 
England. Peter Dormer discusses the 
conservation and profit-making 
implications of the neiv organic 
structures designed by Frei Otto, 
Edmund Happold andABK which 
utilise wood trimmings.

OUT OF 
THE WOODS
This article is about corxservation and 
capitalism. It is also about architecture and 
design. Above all it is about makiftg money.

We value architects because they can lift 
mundane shelters into things of beauty 
things of status, things that make us as 
individuals and as societies feel a whole lot 
better about being human. Architecture 
can add value to the mundane. This value 
is aesthetic and, sometimes, moral. It is also 
always a financial value, Generally 
speaking, a beautiful building is more 
valuable than an ugly building because 
more people want it, therefore its market 
value is increased.

Some of the readers of World 
Architecture, especially those in the former 
communist countries of Eastern Europe, 
might bristle at this argument. Some 
readers remain communists, others are 
socialists (the nuances of the difference

here are unimportant). After all, although, 
happily, we have seen the spread of 
democracy, we have not - in spite of what 
some foolish Americans have asserted - 
seen the death of socialism. Socialism 
remains a coherent set of beliefs. Enough 
countries in the world - Britain, France, 
Italy, Israel, for example - have socialist 
parties that from time to time take part in 
government. Socialists may feel annoyed 
that in every debate in a capitalist 
democracy the argument turns not merely 
upon money, but on profits. But capitalist 
enterprise, including the enterprises of 
creating beauty or even doing good, is 
based on the individual being rewarded.

Now that the world is worried about the 
environment, the question in capitalist 
countries, especially in the USA and 
Britain, is how do we make a profit out of 
nature and protect it at the same time?
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New approach with timber
The need for profit, the concept of adding 
value, and the managing of the 
environment are at the heart of Hooke Park 
College, a training centre in Britain 
established to train people in the 
management and the development of 
woods, forests and timber. Hooke Park is of 
interest to engineers and architects because 
a team consisting of Frei Otto, Professor 
Ted Happold, Richard Burton and William 
Moorwood (ABK) has created a new 
approach to timber architecture. Hooke 
Park shows the possibility of making 
money from what is currently disregarded 
as waste material. Hence Hooke Park is 
also of interest to conservationists.

None of what is happening at Hooke 
Park would have happened without the 
leadership and vision of one man, John 
Makepeace who is renowned for designing 
and making furruture. He is famous also 
for finding and rescuing a minor stately 
home and establishing a school to train 
artist - craftsmen working in wood - 
mainly furniture and wood consumer 
products rather than sculpture, Students 
also learn to run businesses. The School for 
Craftsmen in Wood began in 1977 and 
thrives today with a worldwide 
reputations. (One ought perhaps, to point 
out that Makepeace was not bom a

wealthy man or an aristocrat.)
With the School for Craftsmen in Wood, 

Makepeace has created an enterprise that is 
self-sustaining. He has learned at first hand 
about the principles of 'adding value' to 
something: thus, as he says, a tree might be 
regarded as only fit for firewood with a 
value at say $30 a ton but suppose a part of 
it or a lot of it can be used as building 
material then its value might be $600 to 
$1,000 a ton. And if it could be utilised into 
furniture then it may become worth as 
much as $6,000 a ton. To create this 
increase in value you have obviously to 
invent, innovate or design new ways of 
using a material that others have hitherto 
ignored.

jar, give the jar an interesting shape, attach 
a special, nicely decorated label suggesting 
superior quality and place it in a prettily 
patterned box and the result is added 
value. You can sell the same jam at ten 
times the price as before. That is capitalism: 
addressing the market, recycling old ideas, 
repackaging the familiar.

John Makepeace, however, is adding 
value in a more purposeful, more serious 
and, as far the community is concerned, 
more beneficial way. His ambition is to 
save wcKxilands and forests by making 
them profitable. At the same time he hopes

Added value in purposeful way
What changes a raw material into 
something valuable is human intelligence 
and CTeativity (as well, of course, as the 
inherent virtues of the resource). There are 
many virtues with timber including one 
that is often neglected - its great tensile 
strength.

Industrial designers and stylists of 
consumer products understand the concept 
of added value very well. Take a j>ot of jam 
as an example: put it in a large plain glass 
jar with an ordinary label and its value is 
little - it looks cheap. But put it in a smaller

Tmiuingcentre, left, amipwtotype house in construction 
at Hooke Parke: the experiment has created an organic, 
irregular aesthetic approach in which doors and erttrances, 
walls and windoios take ort uncimventional shapes and 
angles.
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three-humped beached whale. Inside, with 
light falling from the rooflight that runs full 
length down the centre of the building, the 
atmosphere is rather religious, church-like.

The roundwood timber arches were 
freshly cut greenwood treated with boron 
salt solution, wrapped in plastic sleeves to 
maximise the diffusion of the salt. 
Computers were used to analyse the 
shapes of the arches and their distribution 
because these arches are each slightly 
different from one another.

that his efforts, and those of others, will 
give us new aesthetic delights, as well as 
useful goods.

At the moment Britain produces a 
surplus of low-grade timber which gets 
used for burning. But it also imports 
90 per cent of its wood and wood products. 
This cost $12 bn in 1988. Makepeace is 
demonstrating that much of the wood 
Britain bums can be used much more 
profitably.

The Pamham Trust, under whose 
auspices the School for Craftsmen is run, 
has bt)ught 330 acres of woodland - Hooke 
Park. Here Makepiece has set up his Hooke 
Park training college in the forest, creating 
a 600 square metre training centre and a 
small house. Both buildings were designed 
by Otto, Happold and ABK using wood 
thinnings from the surrounding forest.

The Hooke Park buildings are not log 
cabins: the roundwood thinnings of 
Norway Spruce did not permit that kind of 
‘heavy’ construction (the sizes of the 
timber are 50 mm to 150 mm in diameter. 
The training centre is a structure which 
exploits the bending pnitential of the 
thinning - it is a structure in which both 
the physics of compression and tension are 
utilised. The fundamental architecture of 
the structure is composed of a series of 
arches made from long roundwood 
thinnings. The roundness is retained, thus 
retaining the strength the wood had when 
it was a tree. The lateral arches are joined 
together by a series of horizontal arches 
and the structure is covered with a polymer 
fabric.

The span of the lateral arches is 
15 metres (the building is 12 metres long) 
and the form of the building is unusual; 
it is like three shells joined together so that 
from the outside the effect is of a

A new joint developed
Although it is the training centre that 
catches the visitor's eye first - because it is 
so big - the house was the first building to 
be erected using thinnings and is, in its 
own way, especially innovative. It is a 
tension structure which incorporates a new 
kind of joint. This was developed because 
joining wood that is only 50 mm in 
diameter demands highly efficient joints,
A conical hole is drilled in the end of the 
limber and filled with ejx)xy resin, the 
conical hole exposes all the fibres which are 
orientated longitudinally and these 
maximise the efficiency of the joint. A 
threaded steel rod is beaded in the resin to 
permit the connection with the next piece 
of timber to be made. These joints were 
tested on the prototype house, the first 
building to be made from thinnings at 
Hooke Park.

The use of resin as a barrier-cum- 
cushion is a technique that the team used 
also in the construction of the training 
centre. Metal to wood joints have 
traditionally been spots for structural 
failure in wooden framed building.

However, the major structure, the 
risk-taking structure, is the training centre 
and here much was learned about using

Top: Hooke Park Iraimng centre. The fundamental 
structure of the architecture is composed of a serks of long 
nTumfuwii Both the physics of compressiott
and (etisum are utilised in this building which joins three 

rm>du/fs together. Aboiv; Houfrf Parke itself, a 
330-acre mixed ivcuhilatui u’ith an abundance of rtzu’ 
maleriai
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thinnings as the building progressed.
There were many breakages at first as the 
thinnings were bent into shape but 
experience paid off so that by the time the 
second and third stages of the centre were 
reached, breakages reduced considerably.

John Makepeace wants the students 
who will use the centre to think up new, 
profitable businesses making use of 
different kinds of wood and thinnings.
He wants them to think in terms of mass 
manufacturing and he envisages a 
manufacturing project that places the 
workshops on site, in or next to the 
woodland, using a combination of 
advanced manufacturing methods and 
design to create high value furniture, tools, 
domestic goods and toys. Indeed, he wants 
the college itself to set up in manufacture in 
order that the college properly pays for 
itself and the Hooke Park woods 
themselves become self-sustaining and 
profitable.

What has bee proved at Hooke Park 
already is that roundwood thinnings, 
hitherto regarded as fit only as fencing 
posts, can be used as a structural building 
material. More research is needed but a 
fundamental point has already been made 
empirically and not floated as mere 
speculation.

Effect on aesthetic expectations
However, although the science of the 
project is interesting, what is also 
fascination is the radical effect such a 
proposal has upon aesthetic expectations. 
We are used in an industrial culture to 
neatness, perfection and order. Now the 
workshops at Hooke Park do present you 
with order but it is the order or 
assymmetry. There is a kind of perfection 
but it is organic, it is not regular. Thus one is 
looking at an aesthetic which has a very 
different kind of dynamic to those 
aesthetics which radical artists, designers 
and architects have asserted earlier this 
century such as de StijI, Constructivism 
and Suprematicism - which were basically 
the aesthetics of the panel and the ‘I’ bean 
or rectangle and line.

Some aspects of all the Hooke Park 
buildings, including the experimental 
house, are somewhat expressionist in 
appearance. Since these are tension 
structures, the doorways and entrances.

the walls and the windows take 
unconventional shapes and angles.

A door might lean outwards and be 
wedge-shaped and one has a curious 
mixture of references ranging from the 
designs that youd expect in a space station 
to images that youd associate with the 
Brothers Grimm. Such references are not, 
however post-modem - they are not the 
result of irony or clever architectural 
quotation - they result from the logic of the 
structure itself.

I suspect that Eastern cultures, the 
Japanese for example, will find the Hooke 
Park aesthetic easier to like because they 
have a tradition (in their pottery', for 
example) of seeing beauty in organic 
irregularity as well as in the dignity of 
man-made finesse. However, as interest in 
the Hungarian architect Imre Makovecz 
demonstrates, there is in Europe a growing 
audience for an organic aesthetic which is 
inherently green. And to be green is to add 
value and to make profits. □

The pn'lPlype house at Hooke Park: the first huiUing to he 
cofislructe'd in the programme and an irmovatiiv tension 
structure for u’fiic/i a new type of joint was deivloped.
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WAXING OVER

WRIGHT
Frank Lloyd Wright's 1938 Johnson Wax Company btulding at Racine Wisccmsin 
has been called "a cathedral of commerce". But aside from its architectural 
significance, its custom-designed furniture is noiv regarded as the forerunner to 
modern office systems. Edgar Tafel (above) was site architect on the project.
He recalls hoio Wright got the job of designing the furniture.

secured, Weight and three of us took a trip 
from Taliesin to Pittsburgh. Soon after the 
start, he changed the course: 'Let's go to 
Buffalo and see the Larkin Building.' In 
Buffalo, we had his conducted lour, and he 
remembered all the details, down to his 
design fireproof furniture. He even 
remembered the name there of the 
company in Milwaukee that did the 
Buffalo millwork. I located them upon 
return, and they were engaged to do a 
wooden mockup of the standard desk, as a 
full size model. This firm later built all of 
the special pieces for the Johnson 
woodwork executive offices, right down to 
the specially designed walnut plywood 
panelled toilet stalls.

By the time the building was nearing 
completion, almost everything had been 
designed and decided upon, with the 
exception of furnishings and landscaping. 
At one of the meetings with Mr V\Wght, 
Johnson and his general manager were 
anxious about the furniture, and asked the 
architect what to do about the problem.
Mr Wright said it was simple to answer:
'I will design it.'

Above: site of the Johnson 
Wax Adminslralion 
Building, Racine, 
Wisconsin, showing later 
tower addition.

By 1938, the Johnson Wax Company 
admmistration building, in Racine 
Wisconsin, was well along in construction. 
I had been there for over a year, 
supervising from the foundation up, and 
I attended client/architect meetings all 
along. Either I drove down for a day with 
Mr Weight from Taliesin 150 miles away or 
stayed for the whole week, when he came 
for client and progress meetings.

Not long after the commission was

As simple as apple pie
Designing furniture for his own buildings 
was as simple as 'apple pie' for Wright. He 
had designed the furniture, all steel for the 
fireproof Larkin Building in Buffalo, NY
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will, and the general pattern kept floating.
Back at Taliesin, Mr Wright soon 

designed the desk and chair, in elevations, 
sections, specifying the metal tubes, with 
the light birch wooden tops - wooden, 
because Johnson's chief product was 
furniture wax. The drawings were 
presented to the general manager; and 
when asked who would make the items, 
Mr WWght stated (he always stated): 
'McArthur'.

McArthur, a salesman in the furniture 
industry, was the brother of an architect 
who had been a WVighl draftsman and 
who, in the later part of the 1920s, had 
arranged for Mr Wright to be co-designer 
of the Arizona Biltmore hotel. Some 
coincidence arrives here, and as Johnson's 
general manager had come from Grand 
Rapids, he knew people at the Metal Office 
Fu^ture Company. It was logical they

At work in the fohnsat 
Wax Building: the 
functional, multi-lei'el. 
softly cunvd furniture, 
designed by
himself, pwued to be a new 
way to Ux>k at the work 
environment and the 
business procedures in it. 
This early example of open 
office planning set an 
agenda and methodology 
which future office systems 
would follow.

some 37 years earlier. Now, he could easily 
design more fireproof furniture for another 
fireproof and air-conditioned building. At 
that meeting, he said to me: 'Edgar (always 
emphasis on the second syllable), go to the 
department heads and find out what they 
need'. And I did.

'It is quite impc«sible (for me) to 
consider the building as one thing, and its 
furnishings another,' Weight said. In the 
Johnson Wax design, he took off with 
continuity of the building's theme: round 
columns flaring up as mushrooms, wood 
tops for human warmth of materials, thin 
metal tubing for legs and horizontal 
supports. To get away from normal or 
usual drawers, he devised a horizontal 
swinging drawer he entitled a 'til'. Thus, 
with a block long interior office space on 
one level, the desks floated like lily pads in 
a pond. The desks could be rearranged at
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The style of the furniture 
directly reflected the 
architecture of the 
building. There were many 
different designs to suit
each element of daily
business. Innovative in
form, colour and materials.
the furniture pieces were
made by craftsmen of the
Metal Office Furniture Co,
forerunner to Steelcase. In
particular Wright avoided
using ccniventional desk
drawers: instead he
devised a horizontal
swinging drawer he called
a “til" His three-legged
chairs, though, proved
unstable.



The beautiful, hollow-core 
mushroom columns 
defined the inlerior space 
as much as supported the 
roof. Wright regarded the 
transition from designing 
the building to creating the 
furnishings inside it to be 
as easy'as apple pie". 
Natural woc^ tops were 
specified because the 
company's product U’fls 
furniture wax, but in later 
years these were replaced 
by Formica because staff 
“got tired of constant 
waxing'.
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Opposite page: reception 
area at the Johrtson Wax 
Administration Building, 
u'ilh circular motifs 
echoed in the furniture 
designs. Below: jewel in 
Steeicase'savwii Wright's 
desk and chair made from 
cast alunmium and 
magnesite.

could make the items. And, of course,
Mr Wright had had experience furnishing a 
fireproof building... etc.

Discovering office procedure
Somewhere along the line of this design 
process, Mr Wright told me to meet with all 
the departmental heads in order to find out 
how the office procedures worked and to 
make a list of each section's requirements.
1 did this under the direction of the general 
manager for Johnson Wax. The plan for the 
new building was visualized. It would 
incorporate spaces from several fireproof 
small building that had been put together 
in a haphazard way. In the new building, 
the mail would come in at the receiving 
door, be sorted out nearby and then 'flow' 
from one department to another in logical 
continuity so that it would be processed, 
Executive mail would go upstairs to the 
executive floor, and the business of each 
department would be so coordinated that 
all bills and outgoing mail would leave by 
the same doors through which incoming 
mail arrived.

After I worked out the design and 
diagram with Mr Wright, it went to the 
general manager and to each department 
head for checWng. Then a list was 
compiled for ordering the furniture. Today 
it would be called on 'office landscape', 
but then the process was simply a matter of 
solving the problem of getting the proper 
flow and the right furniture for each 
element of daily business.

When the furniture finally arrived, it 
was simple to send each piece to each 
department. There were many sp>ecial 
designs - some with, some without, 
typewriter access; some plain tables, others 
with sunken filing systems, and so on.

All the president's chairs
One day during the process, Mr Johnson 
told me - as president, he didn't ask, he 
told, and I was, after all, still a youngster in 
my twenties - that he needed special chairs 
and a table for his private office. I blocked 
out the items and Mr VWight went along in 
his customary way of making changes and 
adding features. TTiese chairs were larger in 
dimension than the ordinary worker's ones. 
He instituted four legs in the president's 
chairs rather than the (unstable, it turned

out) three-legged ones for the others.
Two years ago I went to the building to 

do part of a documentary film, and nohced 
the tops were now Formica. When I asked 
the manager why they had abandoned the 
natural wood, he stated 'we got tired of 
constant waxing', Recently, I was at the 
Johnson Wax Building exhibit in 
Washington, recalling each photo and 
drawing. I felt whisked back into an 
important part of history. □

Edgar Tafel, FAIA, bom New Yorker, alumnus of 
Walden School, attended the Department of 
Architecture at NYU, and was further trained under 
Frank Uoyd Wright at the Taliesin Fellowship for nine 
years. During his apprenticeship, he became a senior 
job architect for such renowned buildings as 
Fallingwater, the Johrtson Wax Building, Wingspread, 
and other projects.

During World War II, Edgar Tafel was employed in 
engineering on a war construction programme in 
northern Arizona, later served in Ajmy Photo 
Intelligence in Calcutta, headinga draftingunit.
After the War, he established his office in New York 
City and has designed over 80 residences, townhouses, 
35 religious buildings, college campuses, apartment 
buildings, factories and interiors of various nature, 
including law offices and stores for Julius Blumberg 
and Daltixi.

Edgar Tafel arranged for the purchase of VNWght's 
Francis little House, which he incorporated in his 
design for the Allentown Museum. He set out the 
Wright exhibit for the Metropolitan Museum of Art in 
New York and is the author of Years with Frank Uoyd 
Wright, now a Dover paperback and in its fourth 
printing. He is a member of the Tabesin Council, D
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The International Forum 
of Young Architects is a 
worldwide organisation 
fw joint professional 
activities aiming at the

stimulation and 
promotion of avant- 
garde trends, concepts 
and projects in the field 
of architecture.

Tu’O yom^ Parisian architects - Serge Salat, graduate in the Ecole 
Politechnique in Paris, and Francoise Labbe, graduate in history 
of art, have created numerous architectural coticeptiial spaces, which 
were received as works of art. In particular their performances were 
shown at the following exhibitions as:
LE PONT FLOTTANT DES SONGES - in the Centre Georges 
Pompidou. 1987;
WORLD CITIES AND THE FUTURE OF METROPOLIS - on the 
17 Triennaledi Milano, 1988;
ARCHITECTURE DU VIRTUELLE - in the Institute Francaise 
d'Architecture, Paris, 1989;
ALEPH 1-on the 5 Biennale of Architecture, Sofia, 1989;
ALEPH 2 - L'Europe des Creatures, in the Grand Palais, Paris. 1989; 
THE BRIDGE - in the Intertiational Center for CotUemporary Art, 
Catania, 1989.
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The Mirror of 
Metamorphosis
Six Works of Serge Salat and Francoise Labbe 
-Instead of Manifesto.

In 1988, when we started designing architectural spaces 
for the XVIIth Triennale di Milano, we wanted to create a 
disconnected and fragmented space, to draw the audience into 
a magic mirror, to create an indefinite time where future, present 
and past could evolve simultaneously.

In the space we created, each object was caught at the very 
moment in which the transfomafioti occurs from past to future, 
from materiality to image, from nature to artificiality.
Wi? designed the space as a theatrical stage, surrounded by a huge 
circular and panoramic screen. The screen was big enough 
(3 m high) to delude the spectators into the belief that it was in 
fact representing the real horizon. All the while the stage was 
kept intentionally in darkness except from the floor and a few 
models which were slightly lighted. If was also abstract.
The fake reality of the screen quickly overcame the reality of the 
stage. As a result, the spectator looking at what should have been 
a fiction (the screen) was in fact locked inside the fictitious world 
(the stage) and looking at reality (the screen). As in Alice in 
Wonderland, the logic we know was totally inverted as if we 
had gone through the screen in the same way as Alice going 
through the mirror.

The clue to the exhibition Architecture of the Virtual which 
we designed in 1989 for the French Institute of Architecture was 
the progressive dislocation of a square grid. The superposed and 
off-set patterns of architecture were supplanted by the pattern of 
the video image. Delocalized, floating indefinitely de-multiplied 
and telescoped, this latter pattern was setting the stage of a new 
logic of pattern founded on dissemination and unreality.

Several spatial strategies were set to work:
- kinetics
- successive blowing-up and spatial explosioti
- collisiofi between different images and patterns
- telescoping
- disappearance of the image in the pattern

The themes of scaling ambivalence, continuity and the 
infinite, of reversal between inside and outside, figure and 
ground, of the sanctuary and the initiatory journey were the 
starting point of our later scenographies and museum designs. 
The Argentinian writer f L Borges gave paradoxical spaces 
the name of “Aleph".

These spaces can be fictitious points of the Universe in which 
all the other points could be seen as well as infinite libraries 
like Babel's.

TheAleph space was first created in Sofia for the Vth World 
Biennale of Architecture. It was then completed and moved 
to Paris at the entrance of the Grand Palais. For thousands of 
visitors, moving into this space was like going through a magic 
mirror and an initiatory maze.

In the Aleph space all directions stretch to the infinite. Each 
figure is symmetrical in relation to an infinity of parallel planes, 
as if we were immersed into a four-dimensional space. All the 
figures are transparent and luminous. Moving images are 
endlessly demultiplicated. Their ambiguous localizatioti calls 
forth a moving border between order and chaos.

The spectators, after having crossed a maze of infinite paths

opening at each bifurcation into vertical vertiginous wells, reach 
the centre of a sphere of light multiplied to infinity in all 
directions. They see innumerable images of themselves locked in 
an infinity of spheres disappearing into a boundless space. This 
paradoxical world creates a reversal between reality and fiction 
similar to the theatrical stage and screen reversal of the Milano 
TYiennale. The spectator loses all sense of his own reality. What is 
then real, himself or the demultiplied images of himself locked in 
the infinity of spheres?

The spectator is prisoner in a maze where time endlessly turns 
off towards innumerable futures. He experiments a blowing up of 
time, the feeling to be lost in the obscure forest described by 
Dante in the Divine Comedy. To infinity the spheres dissolve into 
chaos. Matter becomes vortical and swirling. As in the 
mathematical theory of fractals, each part taken separately is as 
complex as the whole.

The Aleph project was developed on a large scale for the 
International Exhibition of Sevilla, 1992. Our built project for the 
Intentational Centre for (Contemporary Art in Catania places side 
by side a large exhibition space and an Aleph space. An infinity 
of vertical luminescent blades disappears in an endless depth 
crossed diagonally by innumerable luminous bridges.

TheAleph space results from the meeting of:
Architecture: nine square grid, figure-ground 
ambivalence, metamorphosis of space 
technology: transparency, virtuality, simulation 
mathematics: fractals theory 
literati and philosophical fictions: Dante, Leibnitz.

Experiencing the reversal between reality and fiction and with 
the Aleph space, we tried to go further than present-day 
decoiistruction in architecture by challenging the concept of 
space-time as it has been inherited from the Renaissance. These 
SIS' projects are not only textual manipulations. They deconstruct 
both time and space. The dislocation and disjunction processes, 
the displacements of meaning introduced in architecture by 
Bernard Tschumi and PeterEisenman go ott to a new space for 
architecture. This space is layered, folded, chaotic and vortical 
as the space described by contemporary mathematics.

SERGE SALAT
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Aleph 2 Space Eumpes des 
Creatures. Grand Palais, 
Paris. 1989. 
Fragmntofthe 
performance.



Transforming the Reality 
into an Architecture Image
Serge Salat and Francoise Labbe interviewed 
by Radian Gyurov

visitors to our exhibihon become
participants and not merely be witnesses of
an actual event, of a specific performance.
Architectural exhibitions usually present
their subject as something two-
dimensional, as external forms only.
Standing before two-dimensional pictures.
we are looking at reproductions that are
much smaller than the original. It was our
intention to attain quite the opposite effect.
a reversed impression, and thus to show
architectural objects in a more sensitive
manner. As a matter of fact, architecture
is not a two-dimensional art but a three
dimensional one. Moreover, architecture
as a whole is something one can penetrate
into; it consists of spaces surrounding you.
where you move, live and work. In
contrast to traditional architectural

RG: Exhibitimsgenemlly aim to impress expositions, rather static and presenting
their visitors with something new: concepts. only a glimpse caught by the photographer.
information, and even some kind ofneio architecture in reality is full of life and
ideology. What was your idea behind this 
expositioti? What was your intended 
message to the people, both experts and 
non-prv/essiotials?
FL: It was our great wish to try to make the

dipped in the stream of time. It is an art 
dealing not only with space but also with 
time; it involves motion and change. And 
the more we penetrate into a particular 
type of architecture, the better we can see
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that all perspectives are changing and 
telescoping, and light is changing too.
In fact, with our exposition we have tried to 
illustrate this effect, to reproduce reality in 
a kind of miniature imagery. This approach 
is still often used in Japan, in the traditional 
tea-rooms, where visitors become 
participants in the typical atmosphere with 
their bixlies, emotions and senses; at any 
moment they are aware of their actual 
position in a concrete space.
KG.‘ Your exhibition has already been 
presented in Milan and Paris. Have you 
changed something afterumrds? Have you 
inserted any neiv ideas in the exposition 
presented at the INTERACH '89 Biennale 
in Sofia!'
SS: The exposure actually consists of two 
sections mutually complementing each 
other. The first one is a large multi-plane 
series of photo-views. Unlike similar 
expositions, this section was from the very 
beginning thought of as an audio-video 
performance. As a matter of fact, we had a 
lot of problems in the process of realization 
of our idea. We had to use and combine the 
skills of a great number of different 
professionals: photographers, musicians, 
engineers, etc. In the first version of the 
exposition, which was presented in Milan, 
there were a lot of three-dimensional 
models along which the visitors had to 
walk. It was our intention not to let them 
stay for a long time in front of a particular 
model but to keep them moving. 
Unfortunately, this idea was not successful. 
The impressions were much too strong and 
the images on the screen were too 
attractive to let people simply pass by.
In Sofia we exploited another idea. There 
are two screens - a vertical and a horizontal 
one. For me the second one is more 
important because the visitors step on the 
images projected on the floor and walk 
among them. The visitors are actually 
absorbed in that atmosphere of changing 
pictures; they feel the motion through 
space and time: a time changing, 
transforming or preserving itself. They are 
involved in a fictitious space that replaces 
real space. The images are real and at the 
same time elusive, fluent and ephemeral. 
The diverse frames, the constant 
movement of images on the vertical and 
horizontal screens materialize the 
exploding of different scales of perception 
and the experience of spatio-temporal 
dimensions. The Milan exhibition was an 
open structure organized in a series of 
transformations, of endless passages. The

Uft and right: 
Architecture du Virtuelle. 
Institute Francaise 
d'Architecture 1989. 
Fragments of the show; 
Axonometry of the 
performance space.
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new exhibition suggests a series of 
reversible inversions; real and imaginary, 
actual and virtual, object and simulation. 
i?G; As you tnentioned before, the exhibition 
was realized by the coordinated efforts of 
many different specialists. How did you come 
to the idea to use such a multi-professional 
team? Did it have to do with technical 
problems only or with some concrete 
conceptions?
SS; If we perceive an exhibition as a 
medium, then one might say that most of 
the traditional expositions have till now 
not made use of the abundance of means 
for exerting direct influence and 
impression. An exposition can in fact 
present an integrity of music, photos, 
scenography and other arte. TTiis is a 
turning point, a possibility to create 
something new and 
of a much higher quality than before. 
Technical advance provides the 
opportunity to experiment, to look for new 
prospects and alternatives. I believe that a 
modem exposition should be the result of 
combined and coordinated efforts of 
architects, artiste, designers, 
photographers, musicians, etc. One of the 
earlier versions of our exhibition had 
pictures painted especially for it. The 
architect Bernard Tschumi designed the 
so-called 'socles folie' of the La Vilette park 
in Paris. We developed the specific network 
and united it with the socles. One of the 
main principles employed was the 
decomposition of the socle itself. From it 
was derived the idea to make five new 
sculptures (not reproductions). So far we 
can estimate that the exhibition was a 
result of collective creative work. My 
personal involvement as organizer of the 
whole process was particularly interesting 
and exciting. I am happy to tell you that the 
final result was much more successful than 
was expected. But at the same time I would 
like to state that this was no monolithic
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work: different professionals joined the 
creative process at different periods.
RG: The exhibition provokes an impression 
that it has no beginning and no real end.
Ftou’ could you explain tin's effect? fs it just an 
experiment or have you pursued some concrete 
idea, and if so, howfarhaveyou succeeded to 
implement this idea?
FL: One of our first ideas was not to define 
any strict borders to the exposition, both 
concerning its physical aspects and 
philosophical interpretations. It should 
have no limits, because it was founded on 
a paradoxical logic - that of simulation, of 
a transfer of appearances, of a limitless 
patterning of the virtual. The exhibition 
has in mind the new social and historical

■'A\

new paths of the virtual in a form which 
was more interrogative than definitive, 
The scenography elucidates several types 

circumstances characterized by a dispersed of transformations; from the natural to the 
and differentiated reality. In the 'black box' 
one can find also the contrast between the

artificial; from the past to the future; from 
space to time; from stability to speed; from 
the monumental to the immaterial. Thenew and the old, between the actual and 

the virtual, between reality and fiction.
In the classical world, the rules of 
composition keep the forms away from 
coming into con^cl with each other.
They are harmoniously coexisting in an 
integral whole, thus forming a 
geometrically stable structure, Contrary to 
this harmony our exhibition was designed 
to provide space for freedom of 
development and was aimed to show the

structure of the exposition is much more 
complex than a simple matrix. Each of the 
transformational sequences is a subject to 
its own logic. Each object is in a state of 
instability. There is a process of 
disappearance of the image in the pattern. 
The intense fragmentation, the collisions 
between the individual patterns, the 
unfixed objects suggest the dissolution of 
the borders of the modem metropolis.
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Ufl and right:
17 Trienvale di Milano, 
1988.
VViirltj Ciitfs iijuj (he ftifurt’ 
of Metropolis. A.xcmor?iefry 
plan, fraginetils.
View of the stage.

The problem is to define the actual borders 
of a metropolis. Do they really exist and 
where can one detect them: at the 'town 
walls' or somewhere in the periphery? 
When we speak of airports, the real 
borders of a metropolis are to be found in 
the main international big cities. In our 
exposition, the metropolis was perceived as 
an infinite network of 'black boxes’.
SS; 1 would like to say, as well, that the 
entire exhibition is a negation of the 
traditional principles about beginning and 
end, Thus, our film does not show any 
strong continuity between the individual 
pictures. It rotates in a circle and includes 
13 parts. Each part is fully independent 
and can be shown apart from the others.

as you call it, and its particular role in the 
exposition?
SS: In the Milan version, the 'black box' did 
not exist. The idea about it appeared later 
in Paris. It was inspired by the linear 
structure of the building in which the 
exposition was presented. It had a long 
passage with a lot of rooms on both sides. 
We had many problems to situate our 
exposition in this long corridor with one 
entrance and one exit only. So we came to 
the idea of creating an endless room as a 
contrast. Initially it was planned to be a 
grid leading to the endless. Inside, fractal 
pictures and videofilms were moving.
This grid exploited the non-coincidence 
between being and sense, between man

It tells a story without beginning or end. 
One story b^ns, then it is gradually 
replaced by another one, and so on and so 
forth. There is only a vague feeling of 
integrity and everything is in permanent 
motion.
RG: Has music any specific role in this case? 
Do you use it just as a background or as a tool 
to increase the impact of the pictures and of 
your ideas?
SS: The music is original, composed 
especially for the exhibition, and it follows 
the same ideas and scenographic 
principles. The music, like the exposition 
itself, can be deconstructed too.
I?G; Would you tell us something more about 
the idea behind the 'black box' or 'black cube',
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Left page:
Aleph I Space.
World Bkniiale of 
Architecture, Sofia, 1989. 
Plan, fragments.

and object. The 'black box' or 'black cube' 
was another version to the 'mirror room', 
without films or fractals. The main idea lies 
in the contrast between two dty maps of 
Paris - one from 1739 and a contemporary 
one. The latter is a typology of an endless 
four-dimensional hyper-cube. The fourth 
dimension is not that of time. It is well 
known that in some mathematical models 
space has seven dimensions, one of which 
is always privileged. In the 'black cube’ 
we have implemented another strong idea 
- that of the virtual, of the invisible, of the 
potential, the idea of the unsteadiness of

new understanding of the universe.
15 years ago scientists found that matter 
does not always follow the laws of classical 
physics: these laws are valid ordy for 
definite objects. In architecture, such are 
all geometrical bodies that can be clearly 
defined. But in space there are shifts and 
movements due to specific casual 
connections. In fact, all objects have their 
external and internal borders: these are 
nothing more than lines. On the other 
hand, the point, the line and the plane are 
terms belonging to the vocabulary of 
modem architecture. Fractals are specific 
mathematical figures, two-dimensional 
(like a line) or tluee-dimensional (like a 
plane). When we enlarge a given figure 
from the inside to the outside, its external 
borders remain the same, but they increase

was also included in the 'black cube'. 
Within the cube, reality is transformed into 
a transparent film. One gets the feeling that 
this is an universe in which the material 
disappears, From the outside, the cube 
looks like being material and solid but 
inside it this solidity vanishes. Light takes 
the place of matter and density. It divides 
the inner space by means of lighting points. 
RG: Besides being an architect, you've Also 
got mathematical educatim. How far has 
your mathematical experience influenced 
your exhibition?
SS: It helps me to get deeper into the 
philosophy of life and to gain some wider 
explanation of specific events of the 
universe. I have tried to develop and 
implement in this exhibition some notions 
about the 'fractals'. The fractals lead to a

the subjects in the universe, The cube 
created by us is only 1 /8 of another one 
which was deconstructed. When we enter 
the small cube, (he mirrors create the 
impression that we are in the bigger cube. 
RG: Does this mean that you have invested a 
great number of ideas in your work, and that 
the visitor can perceive them through his 
ozi'fi imaginatioti and individual experience? 
SS; The exposition created by us is 
extremely rich in ideas. There is no single 
interpretation for a given event. Many 
explanations can be given and they depend 
on the individual's professional and 
intellectual experience. I have already 
mentioned some of the ideas but I can add 
some more: eg the idea of the contradiction 
between the geometrical and natural 
development of a metropolis. This idea
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Thimitiimal Space,
Intematiotial Center for
Qnitemporary Art,
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Righf beiow:
Aleph PmjeclforStvilla 
World Expo'1992 
(with P Andrew). 
Perspective image of the 
space.

Left and right:
Aleph 2 Space - LTurope 
des Creatures, Grand 
Palais. Paris, 1989. 
Fragments, axonometr^
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will be that of image transmiMion in 'real 
time'. The new metropolis will be a mosaic 
of fragments of spaces, a theatre without 
memory, floating, devoid of existential 
density. Between reality and fiction, the 
architecture of de*constructivists is a 
source of limitless virtual combinations.
RG: Do you think that there will be soon a 
general change in architectuml exposures? 
What would you change in the first place?
SS; In Japan, there was a fantastic 
exposition called 'Tokyo in Tokyo'.
The sponsors asked seven architects and 
designers to create a special environment. 
Actually there was no physical image of 
Tokyo. There were only conceptional 
models with which visitors came info 
contact. 1 cannot really say something more 
concrete about the future of architectural

architecture: this was the so-called period 
of historicism and post-modernism. It gave 
birth to another trend - deconstructivism, 
which is more interesting to me than the 
preceding ones, It was based on modality 
and internal spaces. De-construction does 
not destroy the structure, The latter 
undergoes a change, a de-centring which 
creates new opportunities. De-construction 
is not a transgression of the norm. In the 
architecture of Bernard Tschumi, the norm 
is reinscribed, reaffirmed, it becomes a 
fiction. This is an architecture of 
contamination, of deviation, of 
dissemination, and not of decline or 
disintegration. De-constructivism is much 
nearer to the changes that will take place 
in life during the next century. The 
dominant technology of the 21st century

their grade of complication and 
fragmentation. This is an endless process, 
typical for the whole universe.
RG: Which are the sources of your 
architecture? To what extent do you consider 
work to be linked with modem art and modem 
art ideology? Which styles of modem 
architecture have exerted the greatest 
influence on your projects?
SS; It might sound a little utopian, but the 
first modem style of European architecture, 
the style of the thirties, was related to the 
economic and technological advance, to 
the machines. Melnikhov and Chenukov 
were among the representatives of this 
style. Modem architecture was further 
developed by he Corbusier and his 'living 
machine', and by the Constmctivists.
Some 20 years ago, there was a crisis in
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exhibitions, but I think there would be only 
two alternatives: to keep them conservative 
and intended only for a narrow circle of 
professionals, or to transform them into a 
kind of total art. In the latter case visitors 
would be attracted in the same way as by 
a concert, a theatre performance. But this 
would not be a common rule, as it requires 
a lot of effort and professional devotion.
I hope that architectural expositions will 
soon become attractive for a wider scale of 
public: not only for experts and profes­
sionals because architecture is undoubtedly 
a sodal art and concerns all people. We 
have the chance to try to bring architecture 
in contact with new information 
technology. This will open new horizons 
for experimentation and inventions in this 
sphere. □
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Left: Andreu chair range 
designed by )osq} Uuscd 
(hcUni’) far rnanufactiirer 
Aiuireu Worid. Inspiralion. 
he says, came frvm chairs 
by Gaudi and Charles 
^nies, the human body, 
the fencing pi! and 
iialiotmlist theory.

POST-FRANCO
FERVOUR
The product designs of Spain's Josep 
Uuscd reflect the country's new-found 
creative assurance.

BARCELONA; Josep Uusca is the kind of 
contemporary designer who makes it difficult to 
believe that Spain was ever culturally isolated 
from the rest of Europe. The innovative 
elegance of his product designs - notably 
lighting and furniture - reflects an underlying 
assurance that could easily be Italian. 
Meanwhile his client list today contains many 
Spanish companies who appear only too willing 
to embrace radical design solutions.

Uusca was bom in 1948 and studied 
industrial design at Barcelona's Eina School.
In 1969 he went to Montreal to further his 
education at L'Ecole des Arts et Metiers, 
afterwards studying packaging design in 
Bordeaux.

By the late 1970s he was back in his native 
Barcelona where he has remained. The 
stranglehold of Franco severely limited the 
Sparush design profession, but when Spain 
finally entered the EEC there was a sudden 
need for Sparush manufacturers to respond to 
competitive markets; rather against the odds, 
they found designers like Uusca were both 
ready and able to help them.

‘In 1956 an association of industrial 
designers was formed here,' Uusca says. ‘In 
1961 we got our first school of design. Industrial 
designers were trained, and there was a great 
deal of discussion about contemporary design - 
but no one was ever employed to do it! So when 
the manufacturers finally needed us, we were 
there.‘

Below: Uuscd's Bolonia 
table lamp, made by 
Metalarte. The halogen 
light has a focussed beam 
and an ability to fill the 
base with di^sed light.

LluscA's recent products include numerous 
office tables and chairs, an elegant reworking of 
the pressure cooker (still a much-used piece of 
kitchen equipment in the Mediterranean) and 
an elegant bottle-lamp capable of focussing its 
beam externally, or projecting it into the 
translucent bottle for a softer, diffused light.

Innovation of form is occasionally matched 
by unexpected use of materials. A table with a 
high-tech synthetic finish turns out, on closer 
inspection, to be made of wood. Uusca uses a 
lot of wood, occasionally treating it in a 
surprisingly plastic way 'I found a 
manufacturer who makes tourist souveiurs out 
of wood,'he explains. ‘Usingcomputer- 
controUed machines he can make quite 
complicated shapes.'

Alumiruum is very cheap in Spain - Italy 
goes there for its supplies - and Uusca uses it 
frequently. 'It's inexp>ensive and flexible, so I use 
it whenever I can,' he says.

This year Llusca won first prize in a local 
competition to create a monument to celebrate

IBM's financial contribution to the Olympic 
Games.

Irutially inspired by North America, aided by 
Catalonia's intrinsically generous cultural 
atmosphere, Llusca has played a sigruficant part 
in accelerating Barcelona's advance to the 
forefront of international design.

'There are only two kinds of studio,' he 
explains, ‘\fery large or very small.' He has 
opted for small so that he can personally control 
every project.’ Today we are five in number,' 
he says. 'We're currently working on 15 to 20 
projects and that is the maximum we can do.'

Josep Llusca, Marmella 4-6,08023 
Barcelona, Spain. Tel; + 93 212 02 18. □
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Sfatrifij glass maiie by 
Goddard & Gibbs Studios 
in Shoreditck London: 
utilised in multi-media 
Malcolm Poynter's designs 
for a Tokyo restaurant.

examining Goddard & Gibbs' stocks, selecting 
streaky opalescent glass to convey the eggs, 
while streaky glass gave the figures the requisite 
moulded effect. The eyes of the face in the 
largest window are made of mirrored, reflecting 
antique glass in shades of grey and green.

*I wanted to do something different," 
Cardross explains. 'I worked from fairly rough 
designs. Unusually, there were no finished 
sketches at all. The figures were based on old 
woodcuts of anatomical drawings from the 
seventeenth century. Poynter ripped the pages 
out of old books and brought them in to me. 
Many of them are reminiscent of mediaeval 
myths, especially the mandrakes which are 
meant to shriek when pulled up out of the 
ground."

The Studios' staff are happy to pay court to 
the fantasies of commissioning clients. A retired 
headmistress ordered six square feet of window 
depicting scenes from Lewis Carroll's Alice In 
Wonderland; an ex-patriate colonel wanted his 
Bahrain villa decorated with views of St George 
fighting the dragon; and an ex-Beatle not only 
reglazed his mansion with intricate ornamental 
glass but asked for a cheeky bathroom window 
bearing the slogan "George Harrison's Wash 
Room".

But the roots of the Studios' work - and of 
the stained glass industry itself - lie in 
ecclesiastical stained glass. It is thought that the 
craft was the result of a tenth century’ merger of 
the glaziers' art with that of the enamellers. 
Some of the oldest extant stained glass is in 
Augsburg Cathedral and dates from the 
mid-eleventh century.

"Techniques haven't changed for 600 years, 
except in some refinement of tools and 
materials, and the fact that kilns are gas rather 
than timber-fired," explains the Studios' Haig 
Walsh,

Goddard & Gibbs Studios, 41-49 Kingsland 
Road, London E2 SAD, UK. Tel: + 071 739 
6563, □

Pieces of eight: 
Supervisions from /^TS of 
Singapore onscreen.

JAPAN’S CLASS ACT
Stained glass with ecclesiastical roots goes 
east in an unusual restaurant project with 
Dali-escjue themes.

SUPERVISION ON 
COMPUTER
Eight vieu>$ of design oti screen single out 
new CAD software from the ATS 
ComputerCentre for attention.

TOKYO; The Japanese may distil ersatz Scotch 
and grapple with the mysteries of golf, but high 
technology is no substitute for the pecuUarly 
Western craft of stained glass decoration. The 
masters of the micro chip have taken to heart 
the work of leading British practitioners, 
Goddard & Gibbs Studios, in an unusual design 
project for a Tokyo restaurant.

The interior of the eateiie, Toshio, designed 
by multi-media artist Malcolm Poynter, and 
featuring recurrent Dali-esque themes of eg^ 
and scrolls, exhibits no Oriental influences at all: 
even the food is Italian. The building was 
adapted to take the 12 windows - a total of 
226 sq ft of intricate stained glass work - which 
are its dominant feature.

Poynter's sketches of creatures and symbols 
culled from the study of astrology and alchemy 
were freely adapted by Goddard & Gibbs 
designer Harry Cardross. While the finished 
work is untraditional, both in its theme and in 
the use of powerful colours like bright golden 
pinks and dark turquoises, Cardross used a 
combination of the time-honoured techniques 
practised at the Shoreditch, east London studios 
since the company was founded in 1868.

Portions of the glass were variously painted, 
treated with acid, or stained. During staining - 
the original process from which stained glass 
took its name - a mixture of sulphide of silver is 
applied to the glass, turning the white areas any 
shade of yellow from pale lemon to deep orange.

Adding is used on "flashed" glass - white 
glass to which a fine topping of coloured glass 
has been added during manufacture. The 
surface is then treated with hydrochloric add 
and those parts of the glass which have not 
been coated with a protective layer of 
Brunswick Black will be eaten away to expose 
the white glass beneath the colour. The result is 
a coloured pattern on a white background.

Part of the art of stained glass production is 
in the choice of different types of glass.
Cardross and Poynter spent much time

SINGAPORE: The reason why ATS 
ComputerCentre has established an 
international reputation in developing 
computer-aided design (CAD) packages for 
architects can be traced to the companys 
antecedents. ATS grew out of architectural and 
engineering firm, Ang Thian Soo & Partners, 
diversifying into software development in the 
late 1960s and software distribution in the 
early 1980s.

Its ground-level experience of building and 
interiors projects has given it an insight into 
developing CAD software which meets 
professional needs. It launched Supervisions 
this summer, which combines drafting design, 
modelling, shading and true 3D capabilities in a 
single package. One important aspect for 
designers is that it offers eight interactive 
viewports so that the user can see eight different 
views of a design on one screen.

ATS claims that Supervisions allows 
architects to perform many of the functions on a 
microcomputer which were previously only 
available on minis or mainframes.

ATS ComputerCentre, 10 Anson Road,
# 03-05/07 International Plaza, 
Singapore0207.Tel: + 65 225 8311. □
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Elevator technology has 
progressed from the early 
days when service was 
at the mercy of the lift 
operator to modem 
computer-controlled 
elevator planning. Lift

manufacturer KONE has 
equipped two majorParis 
buildings in La Defense - 
Tour Fiat and "Le Cube’- 
with eievalor systems to 
optimise space, 
performance and cost.

LIFTS AIM HIGH-TECH
Persmal computers have brought a new 
meaning to elevator planning - as the 
work ofKOhJE in Finland demonstrates.

HELSINKI: The steady rise to pre-enimence of 
the Finrush KONE Corporation, one of the 
world's leading elevator companies, during an 
80-year period of acquisition and expansion 
contrasts with the historical development of the 
invention on which its success is based.

The unfolding story of the elevator follows a 
now-familiar technological pattern. Once the 
seductive principle of being able to hoist loads 
was established (crude man-powered lifts were 
already in use by the time Cheops' pyramid was 
being constructed), progress was glacially slow 
until the invention of the steam engine in the 
nineteenth century.

This, and the refinement of pulley wheels, 
unleashed rapid improvements in an invention 
whose most momentous achievement was to 
make possible the skyscraper, with its 
far-reaching implications for the future 
development of cities.

Even the interior disposition of more modest 
buildings, such as hotels, was radically altered 
by the advent of the elevator: accommodation, 
once necessarily limited to lower floors, could 
now be extended upwards.

in 1853, Elisha Graves Otis addressed the 
elevator user's most fundamental fear by cutting 
the rope of the car in which he was travelling in 
order to demorrstrate the safety mechanism 
which prevented it - and him - from 
plummeting to the ground. Ironically, it was the 
opposite danger (that of being catapulted 
through the rooO which for many years posed 
the more likely mishap statistically.

A variation on the traditional 
counterbalanced elevator system was offered by 
the paternoster - a slow-moving, vertical 
endless loop of open cars into which the 
passenger would step whilst the system was in 
continuous motion. However the escalator - 
introduced in 1901 - was eventually to offer the 
same sort of function with rather less chance of 
misadventure.

Meanwhile the traditional elevator moved 
rapidly through a series of refinements destined 
to lead to today's advanced elevator planrung 
systems. KONE today is devising four-part 
elevator plarming syslerrrs software for personal 
computers.

KC^ME's TRAFCAL aids interval and 
handling capacity calculations; ALTS simulates 
elevator traffic and LTA (Lift Traffic Analyzer) is 
for use on site surveys. The fourth component 
is a combination of computer program and 
specialised equipment for measuring 
door-to-door performance times.

The company believes that the personal 
computer has enabled the development of

elevator planning tools which could not be 
thought of some 10 to 15 years ago. They make 
it possible to develop and test new 
miaocompuler group control algorithms much 
faster and more thoroughly than during earlier 
product generations.

In elevator planning, both for new 
installations and modernisations, the new tools 
give well presented, comparative performance 
data to enable the right elevator choice. When 
new elevators are completed, call time statistics 
built into the control system software enable 
verification of system performance in everyday 
use.

Today KONE, which was established in 
1910, has become a major international force in 
the elevator business. Employing more than 
20,000 people, it has its own production 
facilities in 18 countries and associated factories 
in ten more.

Such sophisticated plarming is just one 
indication of how a leading elevator 
manufacturer seeks to refine the efficiency of an 
invention which has now, to all intents and 
purposes, been successfully rendered both safe 
and efficient.

Another is KONE’s commitment to the scenic 
lift - that extrovert expression of elevator 
technology which is now to be found in 
innumerable international shopping centres, 
banks and department stores.

By continually developing drive systems and 
micro-chip controllers, KONE has managed to 
integrate more and more pre-engjneered 
components into the scenic lift - which by 
definition may have to accommodate a number 
of very specific design features.

KONE Elevators Research Center, PO Box 6, 
SF-05801, Hyvinkaa, Finland. Tel; -f 358 14 271.
□
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THE ROUTE MASTER
There's farmore to leading Italian auto 
stylist Giorgetto Guigiaw than just 
designing cars.

TURIN; A major exhibition on the work of 
Gioi^etto Gui^aro held this surmner in the 
Museo deirAutomobile in Turm has reminded 
the international design community that Italy's 
most famous auto stylist designs far more than 
just cars.

Guigiaro will forever be known as the 
creator of the Vblkswagen Golf and the Fiat 
Panda, but the exhibition, which is set to visit 
Paris and Tokyo after Turin, also showed his 
versatility in designing products - especially for 
interiors applications.

Guigiaro, who comes from a family of 
painters and began work in Fiat's styling centre 
at the age of 17, is renowned for combining a 
rich sculptural finesse with a flair for 
technology. The results were evident in the 
many interiors products on show which married 
sensuaUty to technical detail.

These ranged from a low voltage lighting 
system for Italian manufacturer Luci to a public 
seating unit made of folded and perforated 
aluminium sheet resting on aluminium 
extrusions with a concrete base. Guigiaro has 
also been working for Schindler in Austria on a 
new-style escalator which offers architects 
more modular possibilities, and with the Turin 
authorities on a stylish restaurant in a tram - 
dubbed the Ristotram. This is set to tour the 
city's tourist attractions with a string quartet on 
board.

luring famous sm.- 
Giorgetto Guigiaro (abow) 
has developed a number of 
inleriors-relaled projects - 
including heavy-duty 
public seating a low 
voltage lighting system for 
Luci, and a restaurant- 
in-a-tram (below) for the 
Turin city authorities.

Guigjaro's interiors-related product work is 
channelled through Guigiaro Design, a 
consultancy run by his cousin Giulino Molineri. 
Guigiaro's main business, Ital Design, which he 
launched in 1968 in partnership with former 
Fiat engineer Aldo Mantovani to develop new 
cars, meanwhile powers on with work for 
leading auto manufacturers over the world.

Guigiaro's latest preoccupation is a response 
to worsening traffic pollution - the urban 
electric cai^ which he saj^ can be owned by city 
councils and used within prescribed dly limits. 
The idea is that you leave your private car 
outside the dty centre and activate the electric 
car with a credit card. After use, you simply 
return it to the city boundary collection point.

The private car as public transport is typical 
of Guigiaro's audacity. He recently launched his 
own futuristic Jaguar prototype at the Geneva 
Motor Show without Jaguar's permission,
'as a design fantasy'. And seven years ago, he 
created the world’s first aerodynamic pasta as a 
publicity stunt for the newly formed Guigiaro 
Design. As the Turin retrospective showed, 
he clearly hasn't lost the taste for success.

Gui^ro Design, Via Duino 128,10127 
Torino, Italy. Tel + 011 619 24 52. □
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Brfou’: Frank Ucyd Wrighl. His drawings cwit»py hfs 
persi5fen{ ener^ and conjpwfsion fo communicate 
conceptual ideas

shown. Thus it provides an opportunity to 
observe WVighl's creative process at work 
through the act of drawing. This inevitably 
raises the question of who drew what and 
when? But it does not give much away on that 
score. Occasionally Weight's assistants and 
students are dutifully acknowledged but the 
consistently changing graphic style - which so 
obviously at times is not Wright's - remains 
obscure.

Admittedly it is not always recorded in an 
office who does what. But I would like to have 
come away with a feeling that 1 could recognise 
drawings by people like Schindler, Neutra, 
Walter Burley Griffin or the hugely talented 
Marion Lucy Mahony on whom the text of this 
book is rather perfunctory. She did after all work 
with Wright for nearly a decade before 
eventually marrying his part-time assistant 
Griffin.

If these drawings are going to be called 
'Master' works then the question of attribution 
of course becomes extremely important as there 
can be no other art in which the artist (rather 
than, say, the apprenbce) can be so completely 
overshadowed by a professional entrepreneur, 
particuarly one as single minded and powerful 
as Wright. That apart, the book is to be enjoyed 
and one can thrill at Wright's continuously 
fruitful relationships.

Here are to be found examples including the 
fine line drawing for the Winslow House in 
River Forest, Illinois, 1893, a clutch of Uruty 
Temple drawings from Oak Park, Illinois from 
1904, the impressive coloured drawings for 
Falling Water the building which Weight himself 
referred to as 'one of the great blessings to be 
experienced on earth,' and the ambitious 
St Marcos in the Desert, 1928, which was never 
built.

SENSUALITY OF 
THE SPANISH
Spanish Design and Architecture
By Emma Dent Coad 
Lmdoti Cassell, 1990, £20 
Review by Michael Wolff

This survey of Spanish design and architecture 
is a firm, square hardback with difficult-to-read 
type on the cover and an uninviting demeanour. 
When you flip through it, for a genera! 
impression, it seems to have little relationship 
with the essence of Spanish design. The book 
talks about the radical, witty and confident 
quality of Spanish design and contrasts it with 
its own conventional and restrained style.
I found it disappointing and dispiriting.

No art director or designer appears to have 
taken responsibility for the design of the book 
itself, which is 1 suspect, why it lacks presence, 
conviction and finesse. Both typography and 
photography are dreary and off-putting, and 
misrepresent the spirit and excitement of its 
subject. This is a shame because Emma Dent 
Goad's book is interesting and it is worth 
pushing through the mediocrity of the 
presentation to enjoy some of the delight and 
sensuality of Spanish design and architecture.

Jordi Guesta's and Jesus del Pozo's clothes are 
wonderful. Port Said, the publishers, have 
corrunissioned some magnificent illustrations, 
and there is a witty design scheme by Mario 
Eskenazi in the graphics section for Zoptic, as 
well as other examples of his work.

And anyone who is interested in the 
particular quaUty of Spanish architecture vrill 
find this book useful, although it is 
unfortunately no substitute for a week in 
Barcelona, where the hams, the ice cream cones, 
the caf^ and restaurants, the little old shops, 
the trees, the door handles, the tiles, the street 
graphics, the drain covers, the taps, peeking in 
people’s windows, the clothes, the children and 
ambling around the history of this astounding 
Spanish city give you a rich, vital and satisfying 
experience of the essence of Spanish town life 
and design.

The quintessential book on Spanish design is 
still to come. □
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WHOSE ART IS 
IT, ANYWAY?
The Art of Drawing: Master Drawings 
from the Frank Lloyd Wright Archives
By Bruce Brook Pfeiffer
London, Thames and Hudson, 1990, £45.

Revieio by Dennis Sharp

This fine, lavishly illustrated publication is 
basically the catalogue for the exhibition held at 
the Phoenix Art Museum. Arizona in 1989.
It draws extensively on the great collection of 
Frank Uoyd lAWght's work held at Taliesen West 
in Arizona. This collection is curated by Bruce 
Pfeiffer who, amid an avalanche of VSrighl 
publications recently, also found time to edit and 
correlate it.

It is di\ided into nine major sections and 
covers Wright's entire working life. It contains 
some 300 examples of his graphic work and 
quantity never outstrips quality, either in terms 
of the production of the book itself or the wide 
range of examples chosen. It is a magnificent 
publication marred only by a rather pedestrian 
text. As the drawings show, Wright throughout 
his life remained a remarkably consistent high 
flyer and his drawings convey his persistent 
energy and compulsion to communicate his 
conceptual ideas.

Wright's drawings fall into five main 
categories: conceptual sketches, preliminary 
studies and presentation, development and 
working drawings. With the exception of the 
latter category, examples of all genres are

The book also highlights a number of 
problematic interpretative issues that occur with 
architectural projects, including those that 
remain merely on paper and those that had a 
long gestation f>eriod. The latter could not be 
more pertinently illustrated than by the 
drawings for the Guggenheim Museum in New 
York. This building is always thought of as a late 
1950s design. However, the design idea as this 
book shows was conceived as early as 1943. It 
went through many modifications and revisions 
but the salient fact remains that this building 
dates from the war years. It still remains 
eternally fresh.

Fortunately the publication does not stick 
just to the flashier side of Frank Uoyd Wright's 
work but also includes some really detailed 
and quite fascinating construction and detail 
sketches. These all enhance the book's 
unquestionable value. □

Sfxwish anhitectiire iivrth presening 
ivith Etnina Dent CmVs (>ix4 to i/isi iiivr. (Top lefti Miistv 
Pit'flssi’ extension in Barcelona's Mtv<? pilace. refurhishcii 
^y jonii Cracres and Eiiric Sona. (Top riglitl Barcelotui 
apartment interior designeii In/ CarUis Rixirt. (Behio) 
(Saudi's S/iMif Quarry building i>?i the Pii.'so’ dc la 
Caslellana.
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Below: AUio Van Eycfc beguiling a British audience luith 
an assessme7ii of his oit'n position in modem architecture.{fi

H
0
Q.
Ul
cc

HOLLAND’S
BRIGHT
STAR

eclectomaniacs and the typofiles. To fix types is 
rather like producing recipes: it is monotonous 
and it usually produced a rotten cocktail mix. 
Rirthermore, it draws the architect away from 
the real need to treat each case on its own and 
'to probe real necessities'.

We have to stop squinting at Rome, he said, 
and learn to play our own tune. Reminding his 
audience of his 'Time and Space' theme, he said 
we can no longer regard time in the old way and 
that damaging the past means jeopardising the 
future.

He also expressed concern that the hi-tech 
tendencies - which he was not prepared to 
attack with the same enthusiams as chaotic 
Deconstruction or antiquarianism - should not 
be today's only alternative. Hi-tech, too, he 
claims, possesses an eclectic element which 
often obscures what he calls the ‘sound 
technology' that is so clear in simple, charming, 
true inventions. He advocated 'some tech', thus 
avoiding the pitfalls of over stylization and the 
expensive kind of hi-tech that appeals only to 
the rich client.

Buildings, he said, had to be seen to be right 
in their use and that the 'mute' requirements on 
and around the site would lead to a realistic 
interior organisation. He advocated the 
anti-eclectic position in architecture which 
appreciated the spaces as much as the forms. 
'We want buildings that breath like we do', and 
we need to create an image of breathing.

In terms of design he also suggested that 
'openness' demands the architect's attention. 
This opeimess will capture the light and the 
intrinsic quality of 'cheerfulness' but not in any 
simple sense, and would show through in any 
good building. There was nothing gratuitous in 
this analysis. He avoided showing slides of his 
own work although with a knowledge of his 
recent buildings it was not difficult to envisage 
examples of the things he was speaking about.

Heightened by the recipient's informal 
appearance was the contrast presented by the 
formal, despectacled, stiff collared, strident 
RIBA President Maxwell Hutchinson who soon 
set just the right tone of adulation in his operung 
remarks, judging - as ever - the occasion to be 
one for a generous promotion of Van Eyck's 
achievements.

'Maestro,' Hutchinson declared, ‘you are 
one of the brightest stars but you do not travel 
alone', offering an appropriate reference to the 
fact that Van Eyck's own presentation had been 
preceded by a long list of distinguished 
Modernists, including Stirling, Foster, Rogers, 
Piano and Meier. Co-sponsor Peter Carolin 
provided an elegant and accurate assessment of 
Van Eyck's position within modem architecture.

Britain '$ highest award for architecture, the 
Royal Gold Medal, was presented to Dutch 
architect Aldo van Eyck at the RIBA in June. 
Report by Dennis Sharp.

No sentimental views
Van Eyck was about to take his audience 
through the challenge of the past, the present 
and the future - that Joycean Anna-Livia- 
Plurabeile - but with no sentimental Modernist 
or narrow regjonalist views.
It sounded initially like a recall of his thoughtful 
early writings of the 1960s. In fact it U’fls his 
early writings from the 1960s. His views on the 
international and contextual avant-garde base 
appeared not to have changed all that radically. 
He was keen to point out where its origiirs lay, 
and what 'Modem' meant to the great pioneer 
artists of this century who, he said, were open to 
international ideas and wide cultural influences.

Architects, he claimed, kept aloof from these 
expanded horizons and unlike the painters, 
who were concerned almost entirely with 
creative invention, they retreated into 
techrudsms. Today, there were even worse 
things to retreat from including static 
antiquarianism and a swing from the addiction 
to change, which had been a notable 
characteristic of the avant-garde, to the past.

He claimed that the essence of the past is 
never achieved by looking backward: 'History' 
is no longer behind us'. It is involved in our 
present and our future. The past represents a 
retreat from the present. Classicism and 
Post-Modernism were enemies of aeativity, 
with - using a useful British analogy - Quinlan 
T mimicking old music, 'but out of tune and in 
the wrong key', and Robert V with his 
'Corinthian rash', sending the National Gallery 
slipping away to the left instead of standing 
self-contained.

From the start it was going to be a very special 
evening; the atmosphere was electric. Aldo Van 
Eyck knows as much about playing games as 
anyone. It was no surprise, therefore, to those 
who have heard him perform previously to see 
the 71-year-old 1990 Royal Gold Medallist turn 
up for the presentation in a red suit with red 
socks and a bright green shirt carefully picked to 
match the blue of the Gold Medal’s ribbon.

With a mischievous smile he sat placidly on 
the platform looking a bit like old Picasso and 
utterly bemused by this very British occasion.

Representative exhibition?
It was a salutory experience therefore to later 
visit the well-designed and respresentative 
exhibition in the lUBA of his work if only to 
confirm the sheer corrstancy and the integrity of 
what he had just mentioned so eloquently on 
the platform. It is a decisive modesty and 
confidence that comes through in his work and 
in his hard-hitting critical invective.

\^n Eyck is a wise old owl who, even when 
he departs from or loses his way in his own 
richly- worded script, is capable of simply 
nodding to his audience with a 'you know what 
I mean' and a beguiling smile. They knew. 
'Architecture is a cause, not just a profession,' 
he declared in his final remarks. 'Open up the 
windows and let the foul air out.' □

The Humana monster
As far as Michael Graves was concerned, V^n 
Eyck particularly disliked the Humana Building 
which he described as 'a monster*. Monsters, 
also, were those raiders of history: the
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the two brothers, both bom in Luxemburg: 
Robert, bom in 1938, who later became 
Austrian, and Leon, who was bom in 1946 and 
lives mainly in London. The two brothers are 
often associated and in 1975 jointly received the 
Architecture Prize of the City of Berlin.)

Is it just coincidence that with these two 
admirers of Stalinist and Hitlerian architecture, 
one is obliged to mention a third 'Big Man*, that 
charming Catalan, who, after a brilliant 
beginning, then deviated towards another form 
of neo-socialist realism, which, despite the 
clever argument put forward by my dear 
Vittorio Lampugnani, I will describe as 'fascist'? 
It didn’t surprise me to hear that the most 
powerful Romanov had asked BofiU to build 
a town (if the scoop doesn't turn out to be 
wrong...) in the USSR.

More surprising is his success in certain 
countries where neither culture, tradition nor 
environment would seem to afford an easy 
reception to such imports. When talking of 
media prizes, we should not forget the young 
one who received a contentious award at the 
Buenos Aires Biennale. If we can describe Mario 
Botta’s work as 'post-modernist* (in spite of my 
repugnance at the word, which, in my opinion, 
doesn’t mean anything at all!), he nonetheless 
escapes from the reminiscence and nostalgia 
whose time had passed, we thought, but which 
are reappearing in many parts of the world and 
in many different spheres, including politics.

Happily, there are also encouraging signs: 
the prize-winning projects in the big 
international competitions - one of the most 
recent is for the Library at Alexandria - and the 
prestige projects built, or in the course of being 
built, in France, to mention only the most well 
known.

What one can say, in any event, is that in the 
world of the arts (including architecture), there 
reigns the greatest confusion. Earlier, there 
was conflict between Ancients and Modems, 
Yesterday against Today Beckmesser against 
Walther, Artusi against Monteverdi, Burnham 
against Sullivan, Lemaresquier against 
Le Corbusier. Today, the shambles is total: 
everything is permitted, anything that sells is 
okay; independent and well-qualified criticism 
is drowned-out by the so-called media. Painting 
and sculpture have become financial values.
An artist’s stature is measured by his market 
price; the art-lover has been replaced by the 
speculator

Twenty years ago, my friend Gildo Caputo, 
at that time director of the prestigious Galerie de 
France, complained that some of his 'clients' 
didn't even bother any longer to come to the 
gallery; they would telephone him - 'Gildo,
I’ve got five million to invest...' And things

STALIN’S
REVENGE ^11^1
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mm ili:Pierre Vago argues that the old cotiflict 
between the Ancients and the Modems has 
now been replaced by a media biinfight in 
which anything which sells is permissible.
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The Pritzker Prize (which brings with it a good 
number of dollars!) has been awarded this year 
to the Italian architect Aldo Rossi. Everyone will 
know his social housing at Gallaratese, a 182 
metre long bar, the show-building at the 1980 
\fenice Biennale, called the Theatre of the World, 
the building in Berlin (which 1 myself find 
rather ridiculous), and his reconstruction of the 
Theatre at Genoa (which I find hideous).

Nor can I forget his well-proclaimed 
admiration for the Stalin AUee in Berlin. But his 
fame preceded his buildings. And so, in this 
year of grace 1990, an international jury has 
rendered posthumous homage, via an 
intermediary architect, to the inspiring genius of 
'socialist realist' architecture.

This is not an isolated case, an error 
committed through inadvertence or lack of 
information. We have not entirely forgotten the 
violent polemic between Konrad Sage, a past 
President of the German architects’ association 
BDA, and Leon Krier, on account of the latter’s 
admiration for the architecture of the 
Third Reich.

This same Krier is offered us as a model by 
that architectural Beau Brummel, Prince 
Charles; at Seaside (on the Gulf of Mexico), the 
'influential theorist' has biiilt his own house, 
a sort of neo-hellenislic temple in miniature, set 
upon a mini-Acropolis.

It’s piquant to recall what Leon Krier wrote in 
VArchitecture d’Aujourd'hui some years ago:
'The individual house is a dream as absurd as it 
is cruel - social isolation, pollution of the 
landscape, destroying the countryside as it 
destroys the town.' (We must not here confuse
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have got worse since, as is confirmed by Leo 
Castelli, whom I knew well when he was in 
Paris before 1940, arriving from his native Italy, 
before going on to become one of the biggest 
picture-dealers in New York: there are no more 
collectors, just investors.

In architecture and town planning, we see 
striking parallels. 'Ignorant in matters artistic', 
most politicians, controllers of the purse for 
public projects, turn to the press, to radio and to 
television, which are more interested in incident 
than quality.

In the newspapers one reads declarations by 
mayors who flaunt the 'big names’ (the well 
known names!) - they’ve got to carry out some 
spectacular project. That's why so many 
architects are obsessed with media exposure. 
And this perversion corrupts the younger 
generahon, who see their only chance of a 
future in fame at all costs.

Is the situation ineversible? I hope not.
But this requires a real understanding of the 
situation, a profound and serious clarification of 
fundamental principle, of those basic criteria 
without which there is neither education, nor 
crihdsm, nor judgment. □
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The old opera In Frankfurt/Main, West Germany

The measurement for an in no- most scientific waterproofing
votive idea is its practical membrane available. It is

the base of a West Germanadvantage. KEMPEROL/the



KEMPER

The new orrery in Mannheim, Germany

Company, that is today oper­
ating, internationaly. Quality 
first, and constant research

combined with total commit­
ment and service to our partners 
and customers is our success.

KEMPB? • HoDandische Str. 36 • 3502 Vellmar/Kassel • Mfest Germony ■ Tel.: 0561/8295^0 • Fax:0561/8295-10



IPOrIL EUROPANEL^
CUSTOM-DESIGNED METAL CLADDING SYSTEM

P0HL EUROPANEL RAINSCREEN CLADDING
- Flexible concept equally suited for overcladding of existing 

buildings or advanced new curtain wall projects.
- Panels are custom-made and can be radiused and formed to

complex shop
Materials: Aluminium, stainless steel, brass, bronze, copper.

- Size limits: 2 x 6 m.
- Finishes: powder coating, Kynar 500, Anodizing.
- Architectural Flatness

es.

Crate & Barrel, Chicago
SS pep

l>>be*ief «r ber

fv'epQflt*
r

conceded 
fixing system

semi-visible 
fixing systempr wrthevi 

lecbng device

This project in central Chicago is cladded with 2000 m^ POHL Europanel 
made of 3 mm aluminium with powder coating gloss finish.
The attractiveness is outlined by the use of flat, curved triangle panels 
fixed with horizontal bullnoses.

CHRISTIAN POHL GMBHCHRISTIAN POHL GMBH CHRISTIAN POHL GMBH POHL INCORPORATED

- Division Spain - 
c/Regoyos, 18-20 
OB397 Pineda de Mor {Bore.) 
Spain
Phone; 93/7625684 
Telelox: 93/7625684

- Division UK •
67 Vicloria Rood 
Northompton NNl 5EQ 
Greet Britain 
Phone: 0604-34155 
Telefax: 0604-34077

Head Office 
Robert-Bosch-StraBe 6 
0-5000 Koln 71 (Fuhling 
Phone; (0221)70911-0 
Telefox; (0221) 7001501 

(0221)7039123

Division US -
7311 Ferguson Rood, Suite 200 
Dallas, TX 75228

IP0Hen)
USA
Pfione; 214-320-3471 
Telefax; 214-320-9230

Bending technolog 
with finessIt »L

since 1856
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'Noah'S Ark' - Office Development Hammersmith. London - Proieci Arch Ralph Erskme. Rock Townsend, 
Lennart Bergstrom - Property- Pronator AB. Ake Larson Byggare AB Project Management Ake Larson Ltd. London

AN ORIGINAL PROJECT DEMANDS 
AN INNOVATIVE COMPANY

6000 sq.mt. of Structural Glazing and Facade Cladding installed to varying 
curves and inclined from the vertical axis. The challenge to find the technical 
and production solution was met autonomously by the design team at 
HALLMO, making it one of the most prestigious projects undertaken.

Structural glazing • Curtain walli • Modular cladding • Architectural metal works in brass, cop* 
per, bronze, stainless steel to suit individual requirements, Aluminium windows and doors.

Hallmo srI - 33082 Azzano Decimo (PN) - Italy - Via Fiumicino. 11 - Tel. (0434) 632032/632994 - Fax (0434) 640188



THYSSEN
f «

THYSSEN AUFZUGE

BESI

I

ESCALAIORS

in Great Britan:
THYSSEN LIFTS & ESCALATORS Ltd. 
Streatham Village, L-ondon SW162BT 

Phone6777511

in Germany: 
Headquarters 

D-7303 Neuhausen a.d.F. 
Phone(7158)12-0



Daily Express New Headquarters. Acknowledgements: Architect: The Fitzroy Robinson Partnership Main Contractor: Sir Robert McAlpine.

rsvj,

CURTAIN WALLING, WINDOWS & CLADDINGKOLLER (UK) LTD 
Telephone 081 9401636 
Fax 081 948 8238 
96 Lower Mortlake Road 
Richmond. Surrey TW9 2JG

DESIGN, BUILD & INSTALLATION 
THROUGHOUT THE WORLD



Mechanical Contractors and Engineers

Development, Engineering, Design, Supply, Installation, Maintenance 
and Operation for HVAC-Services.

TKT is a company which is specializ­
ed as a mechanical contractor. Tradi­
tionally, the main emphasis has been
concentrated on the engineering of
mechanical systems for industrial
and comfortabllity application. Re­
cently, air conditioning and ventilation
systems for industrial processes as
well as plants and equipment in the
field of energy and environmental
technology have more and more
been integrated in the company’s
scope of services.

Chung Cheng Memorial. T»ip9\/Airtlistnbutkyivia4000chair
ouVets

To meet the high technical challenges
and requirements and to promote
innovations in this respect, TKT have
a research and development depart­
ment of their own at their disposal.
Thus, clients, architects and consult­
ing engineers can together look for
new solutions and safeguard the
found solution from the technical
point of view.
The trust placed In us by our custo­
mers is acknowledgement and moti­
vation for our engagement.

Congress Center Deutsche Messe AG, Hannovet/Air distribijtion at>ove the mxfularceiling

TKTTurbon-Tunzini Klimatechnik GmbH
Carl-Diem-Weg 18-24, D-5060 Bergisch Gladbach 2. West Germany. Phone (022 02) 12 50, Fax (0 2202) 12 53 24



THE FUTURE TODAY*i
Framed/Panelised/Unitised ^

construction, whatever name |

you choose to give to suchi
curtain walling it is now ,

accepted that this technology

provides significant advantages ;
I

over more traditional forms of

construction, not least in terms of

quality and speed of installation. Now

t is perhaps possible that there may

'en be a cost advantage?

ou are one of the largest manufacturers

curtain walling in Europe and have

sted both time and money over a

nber of years anything is possible.

Structal (UK) Ltd., Fountain House,

ist Wing, Great Cornbow, Halesowen,

West Midlands B63 36L.

el: 021-550 9987 Telex; 334919

Fax. 021-550 5123



WAGNER CiMBH
PX) Box 2236 D-7750 Konstanz
Kmsl-Sachs-SiraBf I
Telephone 07331/320 42
Telex 733 433 Telefax 07331/340 42

STROME YER & WAGNER
(West-Cierniany) uses pioneering construction technology to provide membrane structures over many upes of spaces. 
We build membrane covers for open-air thc*atres, recreation centres, parks, spoits facilities, shopping centres, exhibition 
areas, parking bays, walkways and so on...





MINITEC

TENSY'L is an integrated program suite 
for form finding, visualisation, load 
analy^s and patterning of cable net 
and membrane structures. High 
resolution, solid graphics produce high 
quality three-dimensional images of the 
structural model. At all stages of 
design development, viajalisation 
using ‘walk through’ techniques 
enables checks to be made on the 
proposed form in the context of 
surrounding buildings arxl landscape 
The same model can be analysed 
under applied wind or sncw loads to 
predict b^aviour, aiding frie design 
and selection of all struc^ral elements, 
including foundations, membrane and 
detail. Graphic presentation d load 
analysis results provides rapid, direct 
interpretation. Cutting patterns for 
membrane panels can be supplied 
direct to the fabricator

MINITEC is the independent computer 
software company established in 1976 
by Buro Happold to provide analysis 
and patterning of tension structures for 
architecte, engineers, fabricators and 
contractors. Sophisticated computer 
techniques have long been recognised 
as essential to the successful 
economic design and imp)lementation 
of compjlex structures. We have 
developDed a px>werful compxjter 
modelling facility capable of shape 
generation and analysis of lightw&ght 
structural forms, as v^l as non linear 
behaviour of rigid frame structures.

top detai/, Dipkjmat/c Out, Riyadh

MINITEC provides a comptrehensive 
service for designers of tension 
structures and welcomes enquiries 
from all sides of the construction 
industry. We await your call!Visualisation modeiing elementsComputer moc^: Staffordshire House atnum roof

m
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m

wi mt-HMTfr.C 1VMM.C

Miltmm

Membrane stress definition for form finding Brsioi Atrhouse

Minitec Limited: Camden Mill Lcwer Bnstol Road BathBA2 3DQ T^: Bath (0225) 337510 Fax:(0225)311779





Hufcor Operable Wall 
Systems combine maximum 
sound isolation, unlimited 
finish options and fluid ease 
of operation to create highly 
flexible space division for 
hotel conference centers, 
ballrooms, meeting rooms 
and restaurants worldw ide.

Hufcor operable walls 
are available for ceiling 
heights up to 12 meters 
and offer high fire ratings 
up to I hour. IJL label.

Hufcor's superior con- 
•struction includes quality 
details such as our exclu­
sive permanently-lubricated 
dual wheel carriers, rugged 
heavy-duty track, and full- 
perimeter steel-reinforced 
aluminum panel frames for 
a longer, more satisfying 
service life.

And Hufcor’s unlimited 
finish options allow even 
the most dramatic designs 
to be realized — without 
compromise.

Hufcor Operable and 
Accordion Wall Partitions 
are available worldwide 
from Hufcor. U.S.A. and 
our ass(K'ialed licen.sed 
manufacturing companies.

Contact Hufcor ttxlay 
for more information.
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FUNCTIONAL FRTOOM
Ul 1C

World Headquarters;
120S XorwtxxJ Road 

lanesville. W1 I'.S.A.
Tel 60H-756-1241 
FAX: 608-7S6-1246

Wot'Mtvi4iv SoNfX-es far Hufcor Pt'ixhids:

SpainCanada
Moderco 
Partitions Lid 
115 De Lauzon 
Boucherville. 
Quebec 
Canada 
J4B 1F7

Finland
Katve Group
Revonkatu
11-13
SF-29Z00
Harjavalta
Finland

Hong Kong
Connell Bros 
Co (HK)Lld 
661 Kings Rd - 
N Point

Great
Britain

MexicoFrance Japan
Komatsu Wall 
Ind Co I td 
1-72 Komatsu 
Industrial Park 
Komatsu 
Ishikawa 923

Australia
BTR Hufcor 
6 South Road 
Braybrook 
Victoria 3019

Reiter 
Coliegats 
1? bajos 
08030 
Barcelona

Hufcor Sono 
Aislantes S A 
Bivd Manuel 
Avila Camacho 
577 A 
Navcaipan Edo Tel 
de Mexico CP 
53370

Algaflex
Hufcor 
Partitions Ltd 
Victoria St 
Casiie 
Donmgton

P Box 66
Voiron
38502 Cedex

TelTelTel
5 655123 

Derby DE7 2NT Telex
76-05-2909
Telex
842-320035

689-2355
Tel 343-311 1461TelFAX
39-354-850 781-21-3386 FAXTel 780-73768Tel689-5524
FAX 3111500641-3150 FAX FAX332-810576 TelFAX

761-21-3542 
or 3127

FAX 39-354-849 FAX 852-811 1010 576 840476-058331
641 4965 332 811059 FAX

359 4274



URATH has extensive experience in

T the complete range of traditional
materials, techniques and art forms

particularly calligraphy, floral arabesque,
and geometric patterns. This combined with
innovative high technology solutions and
methods makes it possible to achieve excel­
lence and economy.

Whether architectural decoration and
finishes, custom designed building compo­
nents or specially commissioned works of
art, TURATH offers a unique service to
clients, architects and contractors for design
and supply where quality is paramount.

1

Turath Limited
109 Uxbridge Road, Ealing, London W5 STL. England. Telephone 081-840 5050. Telex 892988. Facsimile 081-840 5060



The FSB door handle pro­
gramme already encompasses 
over 50 designs. Enough’s 
enough, surely? After all, you 
can’t go on thinking up new 
styles forever. And the 50 or 
so versions that FSB has so 
far come up with are not the 
only fish in the sea. But the 
plethora of existing styles 
notwithstanding, FSB has 
never contemplated resting 
on its laurels. Convinced that 
every epoch has the right to 
contemplate new forms, FSB 
invited Dieter Rams, at pre­
sent probably thg German 
designer, to try his hand at 
designing some door handles.

FSB is proud to present, in 
conjunction with Dieter Rams, 
two product lines - rgs 1, rgs 2 
and the variation rgs 3 - whose 
impact is all the more crisply 
distinctive given the stylistic 
bedlam elsewhere. Strikingly 
styled and technologically 
innovative, these handles are 
adaptable to doorsand windows 
of every description. Their plain­
ness is startlingly novel and yet 
somehow familiar.

rgs quite consciously bucks 
the widely prevalent trend 
towards loud colours and brassy 
Baroque ornamentation and 
signal a counter trend, rgs will 
still be looking good next 
century.Dieter Rams prevaricated 

briefly, then accepted on con­
dition that he be permitted to 
design not just one-offs but 
entire series. 27 handle vari­
ants emerged. As well as the 
two door handles, there are 2 
window grips, two door handles 
for narrow frames, rosettes, 
narrow backplates, broad back- 
plates, furniture for lavatory 
doors, a furniture grip and two 
doorstoppers.

This advertisement is just a 
taster. For professionals (archi­
tects, interior designers, 
carpenters, door and window 
furniture specialists, etc.), there 
is a comprehensive catalogue 
covering Dieter Rams’ rgs pro­
gramme. In addition to this 
programme FSB has published 
a large-size poster The front 
carries a portrait of Dieter Rams, 
the reverse offers a brief 
synopsis of the programme.
The catalogue and poster are 
available from FSB on request.

Franz Schneider 
Brakel GmbH + Co

FSB
Greifen und Griffe

NieheimerStrasse 38 
D-3492 Brakel 
Telephone (052 72) 608-0 
Telex 931748 
Telefax (052 72) 608300



MER06

MERO Technology

Musee des 
Beaux Arts, 
de Montreal 
Arch.:
Moshe Safdie, 
USA

Globe Arena, StockholmGolden Nugget. Las Vegas Stadium. Split

Subsidiaries

MERO UK 
GB-Surrey 
Fax: (276) 6 22 32
MERO Italiana 
l-Verona
Fax: (45) 50 84 45

Headquarters:

MERO-Raumstruktur 
GmbH & Co. Wurzburg
P.O. Box 6169 
D-8700 Wurzburg 
Telex: 68792 
Fax: (9 31)4 10 35 47

MERO Structures 
USA-Germantown 
Fax: (414) 2 55 69 32
MEROTECH
Malaysia
Fax: (3) 2 22 85 53



FOCCHl PANORAMI
Achievements in architecture

Recently introduced into the UK market 
Focchi's "^PanoramF" structural silicone system 

incorporates many important features.

3) ACCESS-double glazed inner units 
hinged to allow cleaning and easily remo­
vable from the inside in case of breakage.
4) REPAIRS-an external structural silico­
ne unit replaceable from the inside in the 
event of breakage.
5) FLEXIBILITY OF DESIGN-the ability 
to combine stone, granite or composite pa­
nels and Focchi's traditional curtain wal­
ling system 'Therma' within the Panorami 
system.
6) PATENTED SECURITY SYSTEM-the 
world's only patented invisible fixing 
method for the retention of structural sili­
cone glazing.

♦Freedom in design
♦Rapid erection on site
♦Long lasting quality
♦Resistance to water and air penetration
♦Energy savings and acoustic comfort
♦Internal comfort
♦Easy maintenance

1) THERMAL CAPABALITY-a combined 
mean K value of less than 1 W/m2/C using 
specifing glass combinations.
2) FLUSH FACADE-opening lights from 
which the exterior are indistinguishable 
from fixed glazed panels.

Focchi spa Curtain Wall
Circonvallazione Ovesl, 9 - 47037 Rimini Italy 
Tel. 0541 740055 telefax 0541 742167 
Telex 550686 FOCCHI IFOCCHI



System Built Concept Wins
Hosbyg A7S, DK-7130 Juelsminde, Denmark 

Telephone 4 45 75 69 44. Telefax +45 75 69 52 97

Facing the declining housing markel in the mid H0‘c*s Hosbyg A/S w~as forccxl to lix)k for nenv products to manufacture in its 3*l-000 nr 
plant in Juelsminde (IX*nmark).

As so often, tlie solution \\~as a step-wise process: the factory-built hathrix)ms used for years in the housing programme was kiUKked 
down into elemeiiLs to lx‘ transc)otted as flat-packs and easily manoeuvrc*d into old multi-sU)rey buildings with out-dated or - more t)ften 
- no private baihriK)tns in the flai.s.

Tltanks to the factory production the elements arrived tiled and (inishc^l only to be assembled and connected ui existing sen ices, a joli 
lasting only 2 working days and with no re-housing re*quired by the tenants.

But development did not stop here.
Tlie manufacture of the original system-built liatImKHiis was refined and optimized and a new market was attacked based on a 

iwfiihricjikyn concept: tlie customized bathnxim for larger projects such as liotels, commercial liuildings or apartments bloclcs.
Under the registered trading name of HOSBY pnxiuaion expertise and facilities are oifcreci to the clients who specify the design and 

cjuality level rt*c|uired for their given projects.

Tlie adraniages of using sy.stem-bullt bathrcxmis or lavatories are considerable:
★ tile numlier of different trades and sub-contractors on site is lowered considenilily
★ tlie risk of damage and vandalism is almost eliminated
★ the high interest rate require fast-track liuilding programmes
★ quality a.s.surance is optimal under factory conditions
★ diem inspection during the fabrication prepress is easily arranged
★ the connecting to inechanic-al and electrical services on site involve only a few operatives.

Tlie p<xjs are usually based on a steel frame with drywal! superstructure and die fully liticxl and finished pod is sealtnj and traas|X)ned 
to site iieing then cranc*d into its final position and only uiisealtxl just lx*forc opening day.

Tlie price comp;irison and prefabricated toilet ptxis and conventinally coastructed lavatories as conductred by London-based Quantity 
Surveyor Company Hanscomh As.s(x iates and published in Chartered Quantity Surveyor in the July W issue; the choice to be made is 
evidently showing an average cost saving of approx. 17% when chosing ptxis.

Hhosby
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4 You need a CAD that is developed from a True 3D Platform.
4 You need an easy-to-learn English-based CAD.
^ You need a PC-CAD with workstation capabilities.
4 You would prefer to have different Series to suit your 

requirements & budget.
4 A same Data & Command Structure for the different Series, 
e A CAD with an integrated Control & Database Management.
4 A CAD with Data Exchange Utilities for other CADs.
# A CAD with an Open Architecture System for 3rd-Party links. 
4 A CAD with Device Independent Interface.
# You need a CAD that runs on both MS-DOS and UNIX OS. 
e You need SUPERVISIONS'', an integrated 2D & True 3D

Design, Modelling & Draughting system that links to CAE 
Software for Finite Element and Structural Analysis like;-

# FEMVISIONS'* - Finite Element Stress & Structural Analysis.
♦ ATSStructE
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Vieon House. 277/279 GJossop Rood 
Sheffield. S10 2He Engknd. UK 

Tel (44-742)7SS047 
Fax (44-742) 750699
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