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Barking Brassware
make a fitting contribution
to kitchens

In the modern kitchen, fittings have to be attractive as well

as prac'ical.

BBC Fittings combine fine design and precision engineering to produce the
ideal fittings for the modern kitchen. BBC kitchen fittings are designed to look
good and work perfectly.

Perhaps that is why they are the most wanted kitchen fittings on the

matket today.

Now there is a complete range of kitchen fittings to choose from—

a variety of mixers, including the Deck 'Biflo™, the V 'Biflo" and

many more.
Write today for the latest BBC literature and let Barking bring the kitchen
fittings of the future to your kitchen now. *Regd. Trademark

V ‘Biflo’ Mixer
for single hole fixing. A
second hole in the sink can

be utilised for the Hot Spray Attach-
ment or a tap for soft water supplty.
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In this corner, Rocky Rawlbolt, undefeated in millions of bouts
with heavyweights. Whatever punishment it receives it simply

L]
Hea v y Vv elght holds fast. Unlike most heavyweights, it's a quick mover too—

< ready to take full load in a matter of minutes. It will fight at all
weights from a few pounds to many tons and wins decisions in
Champlon every kind of rock and masonry. Wherever and whenever a bolt-
fixing in masonry is required, make sure Rawlbolts are in your
corner, fast, strong, and experienced. Rawlbolts are just one of a
team of very professional bolt-fixings. Booklets, catalogues,

samples and representatives—for these and all the Fixing Devices
and Tools in the Rawl Range—are at your service on request.

BOLT FIXINGS

THE RAWPLUG COMPANY LIMITED 147 * LONDON ROAD * KINGSTON * SURREY
B850
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ART

Anthony Caro. Jasia Reichardt, 584

Art in Britain in the 1930's. Jasia Reichardt, 108
Bruce Lacey—satire in art. Jasia Reichardt, 58
Concrete poetry. Jasia Reichardt, 478

Derek Boshier, Work of. Jasia Reichardt, 213
Giacometti. Jasia Reichardt, 4256

Habitat No. 3. André Bloc, 369

Harold Cohen. Jasia Reichardt, 319

Jasper Johns, Work of, Jasia Reichardt, 5

Max Ernst. Jasia Reichardt, 372

Peter Blake. Jasia Reichardt, 531

The New Sculpture. Jasia Reichardt, 160

BOOKS REVIEWED

Adhesive materials, their properties and usage.
Irving Katz, ADS (May)

Alphabet 1964, R. S. Hutchins, AD7 (Apr.)

Architects' working details, Vol. 10. D. A. C. A. Boyne,
AD7 (Oct.)

Arquitectura Argentina Contemporanea. Francisco
Bullrich, AD5 (July)

Architectural scale. Heath Licklider, AD5 (Nov.)
Architecture: city sense. Theo Crosby, AD7 (July)
Architecture—forms and functions. Anthony Krafft,
AD7 (May)

Architecture in S. California. D. Gebhard, R. Winter,
AD7 (Oct.)

Architecture of (1) Madrid, (2) Toledo, (3) Barcelona.
Carlos Flores and Eduardo Amann, AD7 (Oct.)
Architecture without architects. Bernard Rudofsky,
AD7 (June)

Art of the garden, The. Miles Hadfleld, AD7 (Oct.)

Bauen in Berlin, 1900-1964. Akademie du Kinste,
AD7 (Mar,)

Best in 20th century architecture, The. Selective eye
V. Bernier Book, AD7 (July)

British townscapes. Ewart Johns, AD5 (Nov.)

Building for industry (Vols. 1 & 2). Walter Henn,
AD7 (Aug.)

Cambridge new architecture.
Wesley and Rowe, AD7 (Oct.)
Changing ideals in modern architecture. Peter Collins,
375

Chicago School of Architecture, The. Carl W. Condit,
AD5 (Apr.)

Chicago School of Architecture, The. Mark L. Peisch,
ADS5 (Apr.)

Classical language of architecture, The. John Summer-
son, AD5 (Apr.)

Colour and harmony. Paul Renner, AD5 (Nov.)

Hughes, Lewison,

Communications in the building industry. G. Higgins
and N. Jessorp. AD7 (Oct.)

Comprehensive industrialized building systems annual
1965, The. A. F. L. Deeson, AD7 (Apr.)

Demeures Parisienne—L'epoque de Louis XVI. Michel
Gallet, AD9 (July)

Der Wohnraum, Fred Fischer, AD7 (Oct.)

Design of concrete structures. George Winter, Arthur
H. Nilson, AD9 (Sept.)

Design sources and resources. Loise Ballinger,
ADS5 (Nov.)

Detail 2. Konrad Gatz, AD7 (Oct.)

Discrimination and popular culture. Denys Thompson,
ADS5 (Nov.)

Early domestic architecture of Connecticut. J. F.
Kelly, AD7 (Oct.)

Early English decorative detail. John Gloag, AD7 (Oct.)
Elements of structure, The. W. Morgan, AD9 (Sept.)
Enjoying architecture. John Gloag, AD7 (Oct.)
Essentials of structural design. Anthony Hoadley,
ADS5 (Aug.)

Exposed concrete finishes, Vol. 2. Gilchrist Wilson.
AD7 (Apr.)

Forth Road Bridge. Kynoch Press, AD7 (Oct.)

Fourth wave. Michael Dower, 104

Garden cities of tomorrow. F. J. Osborn, AD5 (Nov.)

Habitation 3. J. H. van den Broek, AD5 (Nov.)
Handbook on architectural practice and management.
RIBA, 369

Heart of our cities, The. Victor Gruen, AD5 (June)
Homes, towns and traffic. John Tetlow and Anthony
Goss, AD5 (June)

Idea of a town, The. Joseph Rykwert, AD5 (Jan.)

Il Linguaggio Grafico Dell' Architetto, Oggi. Luigi
vagnetti, Vitalie Ghianda, AD5 (Oct.)

Il Rame nell'architettura i teti. CISAR, AD7 (Oct.)
Insulation of buildings. R. M. E. Diamant, AD7 (Oct.)
Interior design. Diana Rowntree, AD7 (Oct.)

Islamic architecture and its decoration, AD800-1500.
Derek Hill, ADS (July)

Kunst Ambau Heute, Art and Architecture today. Fritz
R. Barran, AD7 (Aug.)

Landscape artist in America. Leonard K, Eaton,
AD7 (May) )

Landscape in distress. Lionel Brett, AD7 (Oct.)
Lettering today. John Brinkley, AD7 (Apr.)

Life guide to Paris. AD7 (Oct.)

Modern churches. Robert Maguire and Keith Murray,
AD7 (Oct.)

Modern gardens and the landscape. Elizabeth B.
Kassler, AD5 (May)

Modern power station practice. General Electricity
Generating Board, AD7 (Oct.)

Motif 12. Ruari McLean (Editor), AD5 (July)
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New architecture and the Bauhaus, The. Walter
Gropius, AD7 (Oct.)

New churches of Europe, The. G. E. Kidder Smith.
AD7 (July)

New houses. Penelope Whiting, AD7 (June)

Network planning. K. M. Smith, AD7 (Oct.)

New thoughts on infant school playgrounds, 104

Paris: Stadtebau von der Renaissance bis zur Neuzeit,
H. Speckter, AD9 (July)

Practical mosaics. Hans Unger, AD5 (Nov.)

i. Preparing to build. ii. Selective tendering for local
authorities. MOPBW, 369

Principles of hospital design. Hugh and John Gains-
borough, AD7 (Aug.)

Radiance of Chartres, The. J. R. Johnson, AD5 (Nov.)
Roof design. Paschen von Flotow, AD7 (Oct.)

Seaport: architecture and townscape in Liverpool.
Quentin Hughes, AD5 (Aug.)

Shapes we need, The. Looking and seeing series No. 3,
AD5 (Oct.)

Student publications of the School of Design. Univer-
sity of North Carolina, 402-403

S&ste)m building 2. Ward, Shields and Baxter, AD§
(May

Theatres and auditoriums. Harold Burris, Meyer and
Edward C. Cole, AD7 (July)

Therapy by design. L. Good, S. Siegel and A. P. Bay,
AD7 (Oct.)

Town planning in London. Donal J. Olsen, AD5 (Aug.)
Town planning in the Netherlands since 1900. R.
Blijstra, AD5 (Nov.)

Treppen. Franz Schuster, AD7 (Mar.)

Tropical architecture in dry and humid zones. Maxwell
Fry and Jane Drew, AD5 (Oct.)

Twentieth century engineering. The Museum of
Modern Art, AD7 (Oct.)

Typographica 10 and 11. AD5 (Oct.)

Urbanistica. Corrado Beguinot, AD5 (Nov.)

Various dwellings described in a comparative manner.
Richard Saul Wurman, AD5 (July)

View from the road, The. D. Appleyard, K. Lynch and
J. Meyer, AD5 (June)

Ville D'Oggi. Roberto Aloi, AD7 (May)

Vision and value series: Education of vision. Structure
in art and in science. Gyorgy Kepes, AD5 (Oct.)
Werkstoffe und Verarbeitung im Innenausbau. Otto
Steinhdoffel, AD5 (Nov.)

Weiner Bauten 1900/heute. Prof. Karl Schwanzer,
AD7 (Mar.)

Wohnen in Neuen Seidlungen. Karl Kramer, AD5 (Nov.)
Your child's room. Lena Lasson, AD7 (Oct.)

Your England revisited. lan Nairn, AD7 (Oct.)

Zodiac 13. Pier Carlo Santini, AD5 (Oct.)




CLASSIFIED BUILDINGS

Civic

Belgium

Maison du Peuple. Victor Horta, 369

Ethopia

Thermal baths, Addis Ababa. Z. Enav and M, Tedros,
522-3

Great Britain

GPO radio tower, London. MOPWB. ADS5 (Sept.)
Hampstead civic centre. Sir Basil Spence, Bonnington
and Collins, 2

Royal Institute of Chartered Surveyors. Denys Lasdun,
286

Royal College of Physicians, Regents Park, London.
Denys Lasdun, 275-85
Tate Gallery. Llewelyn-Davies, Weeks and Partners,
527
Germany, W.
Art gallery at Bielefeld. Philip Johnson, 107
State library, Berlin, Hans Scharoun, 67
ibraltar

G

John Macintosh Hall. Stillman and Eastwick-Field,
292-3

India

Chandigarh buildings. Le Corbusier, 504-513

J

apan
Central library, Oita prefecture. Isozaki, 265
Spain
British Embassy, Madrid. Ministry of Public Building
and Works, 106
USA

Federal centre, Chicago. Mies van der Rohe, 266
Sheldon memorial art gallery. Philip Johnson, 107

Commercial

Austria

Office Towers, W. Holzbauer, 528

Great Britain

Bank at Ruislip. Murray, Ward and Partners, 1
Economist group. Alison and Peter Smithson, 1, 63-86
Elephant and Castle shopping centre. Boissevain and
Osmond, 210

HQ for Dr Barnado's Homes, Essex. lan Fraser and
Assocs, 54

HQ for H. J. Heinz, Hayes Park, Middx. SOM with
Mathews, Ryan and Simpson, 368

Offices, Glasgow. Covell, Matthews and Pinrs., 105
Offices, River Walk House, Millbank. Farmer and Dark,
262

Offices, Swanscombe. John Voelcker, 54
Offices, Watford. Douglas Stephen and Ptnrs., 460-
467

Robinson office building, Bristol. John Collins, 97-100
Sekers offices and showroom. Brett and Pollen, 210

Italy

?hops and offices, Rome. Lucio Passarelli, 476
apan

Department store, Keio. M. Yendo Assocs., 423

Spain

Bank project. J. R. Moneo, 583
Commercial centre, Madrid. Eduardo Mangada, 583
gl:vettl headquarters. Belgiojoso, Peressuti, Rogers,

USA

Deere & Co. Admin. Centre. Eero Saarinen and
Assocs., 404-409

Steel tower, offices, etc. SOM, 264

Venezuela

Shopping centre, Caracas. Jorge Romero Gutiérrez,

Complex

Australia

Plaza building, Sydney. Harry Seidler, 424

France

EDF building, Paris, Atelier Montrouge, 42

Project 20, Tower Blocks, Seine. Raymond Lopez and
Henry Pottier, 317

Great Britain

Barbican scheme. Chamberlin, Powell and Bon, 157
GPO Radio Tower, London, AD5 (Sept.)

Housing and shopping scheme. Hornsey Borough
Council, 210

Hotel and conference centre, Waterloo Bridge, South
Bank. Leslie Gooday and Assocs., 2

Piccadilly Plaza development. Covell, Matthews and
Ptnrs., 209

West Bromwich centre, John H. Madin and Ptnrs., 106

Ecclesiastical
Austria <
Church centre at Steyr-Ennsleiten. Arbeitsgruppe 4,

528
Great Britain
Chapel for Sussex University. Sir Basil Spence, 316

Church, East Midlothian. Gillespie, Kidd and Coia, 262
RC Cathedral, Liverpool. Frederick Gibberd, 316
Hospital chapel, S. Ockendon, 55

Holland

Chapel (Project). Aldo Van Eyck, 370

Mozambique

Church of Sagrada Familia at Machava. Pancho
Guedes, 107

Educational

SCHOOLS

Great Britain
Secondary school, London. Colquhoun and Miller,
493-500

Japan

lwata Gakuen school. 1. Isozaki, 265

Switzerland

French primary school, Geneva. Candills, Josic,
Woods, 41

USA

School construction systems development (SCSD),
School planning laboratory. University of California,
324-339

COLLEGES OF FURTHER EDUCATION

Cuba

National art school. Ricardo Porro, 107

Germany, W.

Technical faculty, Stuttgart. Prof. Dr. Linde von
Jahren, 158

Great Britain

Furzedown teachers' training college, Streatham,
Leonard Manasseh, 1

Holland

L'Ecole technique auditorium, Delft. Van der Broek
and Bakema, 106

UNIVERSITY BUILDINGS

Great Britain

Brunel University, Uxbridge. Richard Sheppard,
Robson and Ptnrs,, Stillman and Easwick-Field, 156
City of London University. Richard Sheppard, Robson
and Ptnrs., 156

Hall of Residence, Coventry. A. Ling, T. Gregory, 424
Library group, Oxford. Sir Leslie Martin, 440-448
Manchester University humanities building. Building
Design Partnership, 104

Needler hall of residence, University of Hull. Trevor
Dannatt, 309-311

Students' Union, Durham. Architects Co-Partnership,
581

University laboratories, Cambridge. Denys Lasdun,
287

University of East Anglia. Denys Lasdun, 288-291
University of Surrey. Building Design Partnership, 1
Warwick University library. Yorke, Rosenberg and
Mardall, 156

York University. Robert Matthew, Johnson-Marshall
and Ptnrs., 582

apan
Chiba University memorial. Fumihiko Maki, 265
South Africa
Bantu University. Joubert, 681
USA

University campus, Boston. Sert, Jackson, Gourley and
Assocs.,

Entertainment

Australia
ad.ney opera house. Jorn Utzon, 133-142, 159

Kennedy memorial hall, Raymond McGrath, 158
France

Experimental theatre. Jacques Polieri and André
Wogenscky, 34

Germany, W

W. Berlin, Philharmonie. Hans Scharoun, Werner
Weber, 56, 113

Great Britain

National theatre and opera house, London. Denys
Lasdun, 263

Yvonne Arnaud theatre, Guildford. Scott, Brownrigg
and Turner, 316

Poland

8%6: house, open air. Mieczyslaw Wizmur, 211
Lincoln centre theatre, NY. Philip Johnson, 107
USSR

Theatre in the sphere, project. E. Venturelli and J.
Polieri, 106

Exhibition buildlngs

Canada
Montreal, Expo 67. British Pavilion, 580
Expo 67, Theme buildings. Thomas Ewing Blood, 57

Expo 67, US Pavilion. Buckminster Fuller, 475

Expo 67, Pavilions of France, Africa, Netherlands,

Czechoslovakia, 527 X
gxpo 67, Ontario Govt. Pavilion. Fairfield and Dubois,
18

Great Britain

Elephant house, London Zoo. Casson, Condor and
Ptnrs., 210

Zoo Birdcage, London, Lord Snowdon, Cedric Price,
Frank Newby, 263, 451

Spain

Conference and exhibition centre, Madrid (Proj.).
Francisco Cabrera, 211

Hotels, hostels, restaurants, etc.

Belgium

Mobile hotel, West Belgian Coach Company, 529
France

Hostel, St Etienne. Atelier Wogenscky, 33

Germany, W.

Art gallery, Hanover. Arne Jacobsen, 106

Mobile hotel, Georg Holtl, 529

Restaurant, Hanover. Arne Jacobsen, 106

Great Britain

Hostel for mental rehabilitants, Hayes Park. Richard
and Margaret Finch, 55

Hotel, Folkestone. Chamberlin, Powell and Bon, 156
Hawaili

Mauna Ken beach hotel. S.O.M., 4

Israel

Club Mediterranée, Arhziv. Heker, Neumann, Sharon,
193-197

Japan

Hotel Tokoen, lzumo. Kiyonari Kikutaki, 107, 528
Switzerland

Restaurant, Neuhausen. Forderer and Zwimpfer, 87-92

Houses and housing

Canada

Habitat '67, housing proj. Moshe Safdie, 212, 422
Denmark

Student hostel project, Aarhus. P. Niepoort, Salling-
Mortensen, 529

France

Aix-en-Provence, housing. Candilis, Josic and Woods,

France

Flats in Paris, Seine et Qise, and Grenoble. Atelier
Anger et Puccinelli, 46

High density dwellings (project). Anger, Puccinelli,
Loyer and Heymann, 317

Holiday villages, Cote d'Azur. Atelier Montrouge,
43-45

Houses, St-Remy-les-Chevreuse, Mex house, '61, and
St Brévin I'Océan, Atelier Wogenscky, 29-32

La Viste housing, Marseilles, Candilis, Josic and
Woods, 36

Messagier residence, Lougres, Montbeliard. Atelier
Montrouge, 42

Tree flats project, Edouard Albert, 582

Germany, W.

High-density patio housing. Mehmet Tavas-Lioglu, 264
Industrialized house. Dieter Schmid, 211

Great Britain

Ahm residence, Harpenden, Herts., 93-96

Barracks, Maidstone. Ministry of Public Building and
Works, 262

Barracks, Montgomery Lines, 262

Cottage conversion. Gordon and Ursula Bowyer, 417
Flats, Bournemouth. Bader and Miller, 54

Flats, Preston and Cumbernauld. Bison Wall Frame
System, 424

Foundling Estate development scheme. Sir Leslie
Martin, Patrick Hodgkinson, 428, 438

Frogmore children's homes, Putney. James Stirling
and James Gowan, 449

Housing, Halesowen. Remo and Mary Granelli and
Miall Rhys Davies, 54

Architect's own house. J. S. Bonnington, 257-258
Pavilion housing project. Arthur Quarmby, 530
Richmond housing. Godsmark and Miller-Williams ,106
Schreiber house, Hampstead Heath. James Gowan,
294-308

155p7°c house, East Grinstead. P. Foggs and D. Thomas,

Tower flats, Hampstead (project), 580

Two houses, Cambridge. Colin St John Wilson,

546-49

\Blanbrugh Park, Greenwich. Chamberlin, Powell and
on,

Weir housing corporation, Raymond Wilson, 5§30

Holland

Housing, Amsterdam. Van der Broek and Bakema, 56

Israel

Prefabricated housing. I. M. Goodovitch, 57




taly

\partments. Luigi Moretti, 317

esidential block. Cappai, Foscari, Mainardis, 265
Jilla project. Savioli and Santi, 211

Japan

Concrete component housing, Japan., N. Kurokawa,
346-352

House. Isozaki, Arata, 528

Malta

Army officers quarters. Austin-Smith, Salmen, Lord
Partnership, 536-545

Morocco

Low cost housing and house, Casablanca. Elie
Azagury, 212

Spain

Barcelona flats. Ricardo Bofill, 683

House, Almerfa. André Bloc, 3

Sweden

Residential block, Tibro. Ralph Erskine, 681
Switzerland

House at Carona. Atelier 5, 202-5

Prefabricated aluminium housing. Willi Ramstein, 58
USA

Diamond Heights project. Jan Lubicz-Nycz, 212
Doctor's house, Conn. John Fowler, 410-412

House, Athens, Alabama. Paul Rudolf, 476

House on Mt. Olympus. Russ Vincent, 4

Married student housing, Harvard. Sert, Jackson,
Gourley and Assocs., 377-82

Research house, Silverlake. Richard Neutra, 159
Revolving flats. San Diego, 212

Rosen house, California. Craig Ellwood, 147-151

Industrial

LABORATORIES

Great Britain

Jodrell laboratory, Kew. Ministry of Public Building
and Works, 262

University laboratories, Newcastle upon Tyne. Richard
Sheppard, Robson and Ptnrs., 518-21

Zoological Society laboratories, Regent’s Park, London.
Llewelyn-Davies and Weeks and J. Musgrove, 501-3
USA

Pharmaceutical centre, NY. Paul Rudolph, 57

Salk Institute for Biological Research, California.
Louis Kahn, 317

POWER STATIONS

Great Britain

Power station, Snowdonia. Sir Basil Spence, 157
Poland

Nuclear power station project by Polish students, 317

Medical

Canada

Group Health Center, Sault Ste. Marie. Jerome
Markson, 107

Great Britain

Borocourt hospital, Oxfordshire. Powell and Moya,
198-201

Italy
Hospital, Venice. Le Corbusier, 264
A

us

Medical building, California. Richard J. Neutra and
Assocs., 389-393

Tufts New England medical centre. Herman H. Field,
AD7[9

Sport

Germany, W.
Sports Stadium, Bremen. R. Rainer, M. Saiime, G.
Hafemann, 529

Japan

Gymnasium for Olympic Games, Tokyo. K. Tange, 54
Sweden

Sportshall project, Landskrona. Arne Jacobsen, 106

Transport

Germany, W,

Terminal: Cologne-Bonn airport. Prof. Paul Schneider-
Esleben, 4256

Great Britain

Car park, Bloomsbury Square. Holborn Borough
Council, 2

Electronic signal box, Rugby. BR Midland Region
Architect, 2

Gatwick airport. Yorke, Rosenberg and Mardall, 316
M6 motorway, Snowhill Lane bridge. James Drake, 556
Oxford Circus underground, 156

Victoria Station redevelopment, Nottingham. Arthur
Swift and Ptnrs., 421

Hong Kong

Marine Pier and shopping centre, 5682

USA

BOAC Terminal, Kennedy Airport. Gollins, Melvin,
Ward and Partners, 265

Los Angeles airport, 528

COMPETITIONS

Canada

Confederation Center, Chartottetown.  Affleck,
Desbarats, Dimakopoulo, Lebensold and Sise, 107
France

Belleville ski resort. Candilis, Josic, Woods, 39

Great Britain

AD Project award entries, 164-192

1. Beachfield swimming pool, Worthing, 166-67

2. Calvary Nursing Home. Norman Starrett, 172-173
3. Central entertainment and shopping precinct,
Cayton. Derek Walker and Assocs., 176-7

4. Electrical sub-station, Sheffleld. Jefferson, Sheard
and Ptnrs., 190

5. Geology building and technology library. Andrew
Renton and Assocs., 187

6. Griffith residence, Earl's Court. Owen Luder Char-
tered Architects, 184

7. Hammersmith pumping station. LCC, 191

8. High Street development, Gateshead. Owen Luder
Chartered Architects, 184

9, Houses and marina, Middlesex. Covell, Matthews
and Ptnrs., 180

10. Housing at Coulsdon, Surrey. Team 10, 174, 5

11. Housing, Crawley. Peter Phippen and Assocs., 183
12, Housing, Ealing, Middx. lan Fraser and Assocs., 181
13. Houses at Twickenham. Peter Phippen Assocs.,
168-69

14. Kindergarten in Paddington. Howard and Pank, 188
15. Millendreath holiday village, Cornwall. Marsham
and Warren, 179

12.2 Mixed development, Lambeth. Edward Hollamby,
1

17. Northowram Hall hospital, Halifax. Abbey, Hanson,
Rowe and Ptners., 192

18. Office block, Bromley Common. Owen Luder
Chartered Architects, 184

19. Picture gallery, Oxford. Powell and Moya, 170-71
20. Temple Newsam re-development, Leeds. Derek
Walker, 178

21. Warehouse, shop and offices, London, SW. Owen
Luder Chartered Architects, 184

22, Youth centre, Cambridge. City Architect, 189

Broadclyst Village competition. H. Werner Rosenthal
in association Evans, Gailey and Shalev, 368
Portsmouth housing competition. R. E. Theakston and
J. Duell, Owen Luder, M. Brawne, 527

Iraq
Baghdad competition. Whicheloe, Macfarlane, Town-
ing-Hill, 581
Israel
"Jte.rlusalem town hall. A, Mansfield, D. Havkin, 2656
v
Chamber of Commerce,
Bardeschi, 211

Japan

Project, Dublin University. N. Kurokawa, 107
Scandinavia

Urban housing. Gehrt Bornebusch, 318

Scotland

College of Domestic Science, Edinburgh. Andrew
Renton and Assocs., 262

Spain

Madrid Opera House. Profs. Bognslawski, Gniewiewski,
56

Arezzo. Marco Dezzi-

Madrid Opera House. Francisco F. Longoria, 312-13
San Sebastian, Jan Lubicz-Nycz, 318

Switzerland

Basel theatre competition. Schwarz, Gutmann and
Gloor, 318

Germany, W.

State theatre, Karlsruhr. Atelier Wogenscky, 34

EXHIBITIONS

France

World Design Science Decade Exhibition, Paris. R.
Buckminster-Fuller, 484-87

Viollet le Duc, 376

Great Britain

Nehru Memorial Exhibition, London, 319, 488-492
The International Building Exhibition, 581

DESIGN

INTERIORS

Architect's Office. Robin Clayton. AD9 (Oct.)

Attic in Amsterdam. Joost Baljeu, Dick van Woerkom,
162

Bedrooms. Trevor Dannatt, 259

Penthouse flat and office in Paris. lonel Schein, 555-

558
Restaurant, Jaunty Fish House, London. Conran
Design Group, 206

FURNITURE

Aeropreen awards, 419

Bedside locker/overbed table. T. Coward, G. Lynn, 471

Ceramic stools and tables. Kenzo Tange, AD11 (Oct.)

Chesterfield suite. Aagaard Andersen, 531

Child's convertible chair. Michael Dupree, 525

‘Concourse’ chair, Gatwick. Robin Day/Hille

‘Cotton Reel' wooden stools. Nanna Ditzel, AD11 (Oct.)

Desk. Triangle cabinets, 207

Desk-chair, combined, K.71, 207

‘Domino’, ‘Whist', furniture. Olivier Mourgue, 418

Fireside units, Swedish, 207

Hille chair, ‘Leo’ and ‘Plus Group'. Rabin Day, 1563

Hille storage system, and ‘Medium’ units, 153

Lecture theatre seating. F. H. Taylor, 472

Meredew, 'Mereform' units, 151

Moulded ply table. David Taylor, 472

Pel Polypropylene chair. Alexander Philippus and

Harry Potter, 101

Polyurethane foam chair, David Taylor, 471

Race ‘Flexible' chair. Nicholas Frewing, 151

Seating, Remploy, Stafford, 206

Settee, Stag, Tyler. Design Research Unit, 207

E‘wdiss-&esigned storage furniture. Stag Cabinet Co.
o 1

Tables, Thailand, Pietro Borretti, 259

Tip-up lecture hall seating i. Messrs. Hostess Tubular

Equipment Ltd. ii. Jack Stafford iii. Horace Olaf

iv. Race, Peter Dickenson, AD11 (Oct.)

Typist chair. Cox of Watford, 472

Unit seating group. Martin Grierson, Michael Farr, 102

Vulkide A chairs. James Nuttall Ltd., 102

MISCELLANEOUS

Brainos slide library, 151

Contract furniture catalogue, 101

Cooker, calor gas. Hornsey College of Art, 365

COID Design Awards, 365-66

Key, ceremonial. Tony Armstrong Boutique, 102

GPO letter box. Edward Chamberlain, 525

Japanese cylindrical trays, coat hanger, bottle-rack.
Torsten Johansson, 524

Metalon, sunscreening, 207

Nurse call, ward service system, A, P. Smallhorn, 471
Bathroom, prefabricated unit. G. H. Pingusson and
Epron, 260

Radiant convector. AEl-Hotpoint Ltd., 526

Tiles, stoneware. Marianne de Trey, 206

Tape heater. Stuart Mason, 472

;’264lephone booths. Bell system (USA). Henry Dreyfuss,

Town run-about car. Stuart Smith, 471
Town sedan car. Eric J. Roberts and Associates, 364

MISCELLANEOUS

Archeological hooligan, The (Viollet le Duc). Robin
Middleton, 375

Archigram Group, London, 559-73

Architecture of Etcetera (Lasdun). Alvin Boyarsky,
268-270

Architectural education in France. Philippe Molle, 8
Architectural Forum, 4, 264
Architectural journey. Michel Ragon, 398-401

BASA Edulocation Conference, Edinburgh. Michael
Biggs, 477

Beeching, Dr., 104

The Bow Group, 368

Bridge towns. Yona Friedman, 53

Bridges, USA, 264

Building a myth on a Graham foundation. I. Chippen-
dale, 531

Campbell, Betty, 210

City planning in Britain: in search of a new approach.
Walter Bor, 413-416

Clip-on architecture. Reyner Banham, 534-35
Corbusier in Chandigarh. Eulie Chowdhury, 504-513
Closed systems, and open confusion, Raymond Wilson,
ADS5 (Dec.)

Comprehensive building system. A. R. Boutwell, M. F,
Mitchell, 158

Cost of money, The. John Donat, 316

Economist and the Haupstadt, The. Kenneth Frampton,
61-2

ECOSOC. Elizabeth Young, 478

Entr'acte. Waldo Camini, 213

Environment: thinking outwards. Brian Henderson,
368

Fine and the folk, The. Peter Smithson, 394-397
Floral space frame. G. A. Pearce (M.B. & P.W.), 104
Footbridge, Durham. Ove Arup, 131




France:

(a) Message from Max Querrien, 10

(b) Architecture in France. lionel Schein, 11-19
Flying holiday house. Guy Rottier and Charles Barberis,
5

Gandhi, Indira, 319
Gatepac,
Genesis of the Philharmonie. Kenneth Frampton, 111

Heroic period of modern architecture, The. Alison and
Peter Smithson, 590-639

Habitat' study. Chenut, Doltelonde, Planacassugne,
Starger, 56

High speed travel. Brian Richards, 370

History of Atbat and its influence on French archi-
tecture. Marion Tournon-Branly, 20-24

ICOGRADA, 104

Ideas and language. N. Patricios, AD5 (Feb.)
Industrial design in Japan. G.K. Industrial Design
Association, 353-360

Industrialized building studies at the HGF, Ulm. Ohl,
Meurer, Schmitz, 340-344

International Cooperation Year, 1965, The Geosocial
Revolution. R. Buckminster Fuller, 483

International scientific city. John McHale, 482

Japanese architecture today, Jeremy Dodd, 216-17
Japan's second heroic age—the age of barbarism.
Gunter Nitschke, 218-221

Lasdun, Denys-His approach to architecture, 271-273
LCC was our uncle, The. I. Chippendale, 428
Love in a beetle. |. Chippendale, 478

Melpomene, 583
Metric, Change to, 3156
Musical pre-stressed concrete. T. G. Stevens, 370

National Building regulations. A. Pike, 424

Necropoli, Italy. Castiglioni and Fontana, 158

Nehru, Jawaharlal, 319, 488-492

Northern aviary, London Zoo. Lord Snowdon, Cedric
Price, Frank Newby, 45-59

Open letter to an American student. Colin St John
Wilson, AD5 (Mar.)
Ove Arup, 129-142

Paris, 1912-1932, 160

Pavilion and the route, The. A. and P. Smithson, 143
Perret encore. Robin Middleton, 375

Places please for second sitting. I. Chippendale, 584
Poster awards. COID, 368

Preservicing the architectural heritage. Walter Bor,
108

Printmaking now. Jasia Reichardt, 468-470

Product analysis: Water closets. Alexander Pike,
574-578

Red Sands Fort, 582
Rocket, The, Peter Smithson, 322
Royal College of Art, 471

Sert's concept of living. Standford Anderson, 376

Sir Leslie Martin: selected works, 430-439
Standardised space or standard space components.
Raymond Wilson, 477

Structures. D. G. Emmerich, 361-363

System for university, Malburg, Germany, W. H.
Spieker, G. Bondzio, 369

Terminal. |. Chippendale, 372
Third force in English architecture, The, Work of Sir

Leslie Martin. Thomas Stevens, 429
Thoughts on an active architecture. André Wogenscky,

29
Training for the future. Tomas Maldonado, 163

Trend in architecture: analysis and prognosis., Yona
Friedman, 52

UIA congress, Paris, 371
Universal space families. Keith Critchlow, 514
Urnario, Uraguay. Nelson Boyardo, 159

Vers une architecture. Ernd Goldfinger, 474
Viollet le Duc, 3756

Work of Vladimir Bodiansky. Marion Tournon-Branly,
25-28
World university, Towards a. John McHale, 481

TOWN PLANNING

Austria

Student's project for a town, 317

France

Paris structure plan. Terence Bendixon, 423
Great Britain

Bull Ring, Birmingham, 424

Dawley New Town. John H. Madin and Ptnrs., 55
Lion Yard development, Cambridge. Cambridge City
Architect, 369

New regional planning. Peter Hall, 422
rti:'cadllly Circus, 262

Student dormitory town, Urbino. Giancarlo de Carlo,
264

Japan
The future image of Japan. Kenzo Tange, 212
Great Britain
Liverpool plan, 209
Victoria Station redevelopment, Nottingham. Arthur
Swift and Ptnrs., 476
USA
Buckminster Fuller plan, Harlem, 264
SSR
Roofed-in city, Snezhnogorsk, Siberia, 582

TRADE NOTES

Adamantines, 261

Airhouses, 420

Air conditioner, portable, 208

Air ducting, incombustible, flexible, 208
Air humidifier, 420

Aluminium doors, 473

Aluminium roof edging, 420
Aluminium sash window, 261
Aluminium sheet, painted, 103
Aluminium suspended ceiling, 420
Aluminium weatherboard, 367
Architectural anodizing, 261
Asphalte specification, 208
Automatically controlled window, 6§79
Bactericide, non-toxic, 526

Bathroom fittings, 367

Bidet, thermostatically controlled, 420
Booklet on fire protection, 473
Building boards, decorative, 208
Building panels, 261

Burglar alarm, 261

Cabinet hinge and catch, 526
Catalogue, asbestolux, 208
Ceiling board, 367

Ceiling heating panels, 420
Ceiling switches, 526

Ceiling tiles, 473

Central heating control, 579
Ceramic floor tiles, 261

Ceramic wall facing units, 526
Circuit breakers, 261

Cleaner, ultrasonic, 367
Cloakroom fittings, 473
Concealed overhead closer, 526
Concrete screen walls, 579
Controls for sliding sash windows, 314
Convectors, fan, 367

Dampcourse, 'Hyload’, 103

Damp proofing, 261

Decorative printing process, 420
Display lighting, 261

Doors and shopfronts, aluminium, 261
Double glazing units, 314

Electrical central heating, 420
Elm bark beetle, 476

Facing panels, acrylic, 261
Fences, 473
gisgreglass cladding. GLC, Indulux Engineering Co.,

Filling hatch, oil storage tanks, 526
Fire-proofing, 208

Floor tiles, rubber, 420

Flue lining, 473

Felt roofing, 367

Fire detector, automatic, 367
Flooring, 261

Flooring, vinyl, 208
Fluorescent fittings, 420
Garages, 103

Garage door, 526

Garage doors, radio controlled, 208
Garage, split level, 579

Gas-fired boilers, 420

Gas fired heating, 314

Gas fired warm air heater, 579
Glassfibre products, 473

Glass, self darkening, 314

Heating unit, solid fuel, 473
Heaters, output, 261

Hospital bedhead lighting, 314
Hospital castors, 367

lNluminated ceiling system, 420
Incinerator, electric, 314
Integrated lighting and ventilation, 261

Jointing system for cladding panels, 103

Land drainage, 208
Lettering machine, 367
Light fittings, 473, 526, 579

Magnetic catches, 579
Magnetic fixings, 208
Melamine laminate, 314
Meter enclosure, 261

Qil fired heating, 314
Oil-fired air heaters, 526
Oil-fired domestic heating, 579

Panel radiator, 473
Paving slabs, circular, 314
Partitioning system, 473
Pedestal wash basin, 579
Plastic coatings, 367
Plastics consultancy, 367
Plastic mesh, 473

Plastic, metal coated, 420
Plumbing fittings, 679
Portable drafting set, 579

Resin putty, 526

Roofing and waterproofing—sheet material, 103
Paint for wet surfaces, 314

Pipe collars, 314

Radiators, thin film, 367

Refrigerators and Freezers, 526

Rust remover, 367

Sanitary equipment, plastic, 261
Sanitary fittings, anti-vandal, 473
Sashless double glazed windows, 420
Scissor lifts, 261

Screw tie, wood frames, 526
Self-adhesive finger plates, 579
Shower cabinets, portable, 367
Skirting cable ducting, 367

Slab urinal, 526

Sliding windows, 314

Spot lamp, 579

Stainless steel sinks, 420, 526
Street furniture, 261

Storage heaters, thermal, 367
Suspended ceiling, 367
Switches, dimming, 314

Switch fixing grid, 473

Telephone, press button, 367
Telephone speech scrambler, 314
Tiles, 103

Tiles, ceiling, 314

Timber finishes, 526

Transistor intercom, 526

Venetian blinds, 314, 473
Venetian Vogue Ltd., 314
Vinyl rainwater goods, 208

Wall tiling, modular, 314

Waste disposal unit, American, 208
Wall clock, 261

Wall covering, washable, 208

Wall lanterns, 420

Wall panelling, timber, 314
Wardrobe, built-in, 579

Washbasin, 473

Water and gas pipelines, PUC, 208
Water repellent, 579

Water storage systems, plastic, 103
W.C. partitions, cantilever, 420
Weatherproof coating, 420

West African hardwoods, 5§79
Windows, aluminium, 208




SUPPLEMENTS

Carpets, March
Lighting, September

ARCHITECTS, ENGINEERS
AND DESIGNERS

Abbey, Hanson, Rowe and Ptnrs., 192

Adam, Robert, 210

Affleck, Desbarats, Dimakopoulo, Lebensold and Sise,
107

Alavian (Wopra Group), 594

Albert, Edouard, 582

Allford, David, 164

Anderson, Aagaard, 531

Andrew Renton and Assocs., 262

Anger and Puccinelli, 46

Anger, Puccinelli, Loyer, Heymann, 317

Aoki, S., 346

5Asrangnen. Corrales, Paredes, de la Sota and Molez(n,

Arbeitsgruppe 4, 528

Archer, Bruce, 419

Architects' Co-Partnership, 581
Architects Design Group, 165-167
Armengol, Mario, 580

Armstrong, Tony, 102

Arnold, Chris, 324-339

Arup, Ove, 129-142, 213

Asquith, B., 366

Atbat, 20

Atelier 5, 202-205

Atelier Montrouge, 42

Atomic Power Constructions Ltd,, 157
Austin-Smith, Salmon, Lord Partnership, 536-45
Azagury, Elie, 212

Bader and Miller, 54

Baljeu, Joost and Van Woerkom, Dick, 152
Bayer, Herbert, 599, 600, 635

Belgiojoso, Peressuti and Rogers, 211
Bennett, Hubert, 191

Bennett, T. P,, and Son, 262

Berbera and Holzmeister, 56

Bijvoet, 617, 628

Bison, 424

Bloc, André, 3, 369

Blood, Thomas Ewing, 57

Bodiansky, Viadimir, 25, 106

Bofill, Ricardo, 583

Bognslawski, Jan and Marcia and Gniewiewski,
Bohdan, 56

Boice, J., 324

Boissevain and Osmond, 210
Bonnington, J. S., 267-258

Bor, Walter, 209

Bornebusch, Gehrt, 318

Bourgeois, V., 592

Bourov, 619

Boutwell, A. R., 158

Bowyer, Gordon and Ursula, 417
Boyardo, Nelson, 159

Boyd, V., 324

Brawne, Michael, 527

Brett and Pollen, 210

Breuer, Marcel, 601, 627, 634

Brinkman and van der Viugt, 614
Brockbank, R., 366

Bryant, V. C., 324

Buckminster Fuller, R., 264, 371, 475, 483-87
Building Design Partnership, 1, 104, 262
Bunshaft, Gordon, 317

Burr, Theodore, 264

Burns, B., 366

Buys, A. W. E,, 624

Cabrera, Francisco, 211

Cairnes, Dennis, 153

Cappai, Foscari, Mainardis, 265

Casson, Condor and Partners, 210

Casson, Sir Hugh, 368

Castiligioni and Fontana, 159

Candilis, Josic and Woods, 35

Chalk, Warren, 559-73

Challen and Floyd, 263

Chamberlain, Edward, 525

Chamberlin, Powell and Bon, 156, 157, 550-54
Chareau, Pierre, 627, 636

Chenut, Doltelonde, Planacassugne, Starger, 56
Chippendale, |., 372, 531

Clayton, Robin, AD9 (Oct.)

Coia, Jack, 262

Collins, John, 97

Colquhoun and Miller, 493-500

Connell, Ward & Lucas, 639

Conran Design Group, 206

Conti, Paul, 419

Cook, Peter, 559-73

Copsey Developments Ltd., 157

Corbusier, le, 3, 20-23, 264, 317, 402, 474, 504-513
Corbusier, le, and Jeanneret, P., 588, 592, 593, 598
602, 610, 611, 615, 616, 620, 624, 625, 626, 627, 630, 637
COID, 365, 368

Coward, T., and Lynn, G., 471

Covell, Matthews and Partners, 105, 180, 209
Crompton, Dennis, 569-73

Crosby, Theo, 580

Dannatt, Trevor, 309-11, 164, 259
Dallegret, Frangois, 264

Day, Robin, 153, 365, 472

De Carlo, Giancarlo, 264

De la Tour d'Auvergne, Bernard
Dezzi, Bardeschi, Marco, 211
Dickenson, Peter, 365

Doeker, Richard, 619

Doshi, Balkrishna, 4

Drake, James, 65

Drew, Jane, 213

Dreyfuss, Henry (Bell System), 524
Duiker, 599, 617, 628, 638
Dupree, Michael, 525

Eames, Charles and Ray, 488
Ecochard, Michel, 105
Ehrenkrantz, Ezra, 324-339
Eijkelenboom, W., Middelhock, A., 527
Eirichtunghaus, Pesch, 210
Eisler, Otto, 610, 637

Ellwood, Craig, 147-151
Emmerich, D. G., 361-363

Enav, Z. and Tedros, M., 522-523
Epaminonda, Ceccarelli, 3
Erskine, Ralph, 581

Evans, Gailey and Shalev, 368

Farmer and Dark, 262

Fairfleld and Dubois, 318

Farr, Michael, 102

Faugeron, J., 527

Field, Herman H., AD7 (Nov.)
Finch, Richard and Margaret, 55
Fink, Albert, 264

Fischer, Josef, 638

Fiset, E., 527

Foggs, Peter, 157

Forderer and Zwimpfer, 87-92
Fowler, John, 410-412

Kranz, Josef, 628

Fraser, lan and Associates, 54, 181
Frewing, Nicholas, 5615

Fry, Maxwell, 639

Fuchs, Bohuslayv, 622

Gardella, 1., 265

Gardner, James, 580

Gibberd, Frederick, 104, 316

Gibson, Sir Donald, 1, 54

Ginsburg, M., 602, 631

Girard, Alexander, 488

GK Industrial Design Association, 353-360
Godsmark and Miller-Williams, 105
Gollins, Melvin, Ward and Ptnrs., 265
Golossov, A., 623, 631

Gooday, Leslie and Associates, 2
Goodovitch, J. M., 57

Gowan, James, 263, 294-308

Graham, Bruce, 264

Granelli, Remo and Mary, and Rhys Davies, Miall, 54
Gray, E., Badovici, J., 610

Greene, David, 559-73

Grierson, Martin, 102

Griffiths, Ceri, 55

Gropius, Walter, 211, 587, 588, 607, 608, 613, 628, 635,
636, 637

Guedes, Pancho, 107

Guevrekian, 631

Gunschel, Gunter, 345

Gutiérrez, J. R., 528

Hancock, Tom and Assocs., 368
Hanner, Douglas, 4

Hansen, O. and Z,, 581

Hansen, Theopil, 583

Haring, Hugo, 599, 600

Heker, Neumann and Sharon, 193-7

Herron, Ron, 559-73, 582
Hertlein, H., 594

Hodgkinson, Patrick, 428
Holborn Borough Council, 2
Hollamby, Edward, 182
Hollein, Hans, 528

Hollis, A. E., 419

Holscher, Tye and Adams, 366
Holzbauer, Hans, 528

Hornsey Borough Council, 210
Hornsey College of Art, 365
Horta, Victor, 369

Hoste, Huike, 622

Howard and Pank, 188
Huszar, V., 601

Hyndley, Victor, 3656

Isozaki, A., 265, 528

Jacobsen, Arne, 106, 368
Jefferson, Sheard and Ptnrs., 190
Johansson, Torsten, 524
Johnson, Philip, 107

Joltovsky and Kojin, 619

Joubert, 581

Kaas, A. M., 213

Kahn, Louis, 317, 402
Keller Smith, Jr., 402
Kenny, Sean, 580
Kiessling, Franz, 3
Kikutaki, K., 528

Kimura, Toshihiko, 370

de Koninck, 609

Korn, A., Weitzmann, S., 593
Korschev, M., 605
Krasilnikov, V. A., 602
Kurokawa, N., 106, 346-352
Kysela, Lyd, 623, 624

Lachert, Bodhau and Szanajca, Jozef, 638
Lasdun, Denys, 263, 268-91, 368

Latimer, Clive, 365

Laurits, J., 324

LCC, 210

Lennon, Dennis and Partners, 210, 580
Leonidov, J., 593, 617

Lewak, J., 153

Liewelyn-Davies and Weeks and Pinrs., 501-503, 527
Lissitsky, 591

Lock, May, 2

Logie, Gordon, 189, 369

London, Noel, 366

Longoria, Francisco F., 312-313

Loos, Adolph, 587, 583

Lopez, Raymond, and Pottier, Henry, 317
Lubicz-Nycz, Jan, 212, 318

Luckhardt, H. and W.,, 614, 621

Luder, Owen, and Ptnrs., 184-6, 527
Lurgat, André, 610, 616, 632

McGrath, Raymond, 158

McHale, John, 371

Maldonado, Tomas, 163

Madin and Partners, 55, 1056
Maekawa, Kunio, 228-237

Maki, Fumihiko, 265

Manasseh, Leonard, 1

Mangada, Eduardo, 583
Mansfield, Al and Havkin, D., 265
Markson, Jerome, 107

Marshman and Warren, 179
Martin, Sir Leslie, 428-448
Mason, Stuart, 472

Matthew, Johnson-Marshall and Partners, 682
Mathews, Ryan and Simpson, 368
Maufe, Sir Edward, 1

May, Ernst, 594

Mellor, David, 365

Melnikov, 604, 631

Meurer, Bernd, 340

Meyer, Hannes, 609, 620

Ministry of Housing, 209

Ministry of Public Building and Works, 106, 262, 369,
424, AD5 (Sep.)

Mitchell, M. F., 158

Molle, Philippe, 8, 159

Molnar, Farkas, 593

Molnar, George, 169

Moneo, J. R., 583

Moretti, Luigi, 317

Morton, D. A., 366

Meoro, Peter, 210




Mourque, Olivier, 418
Murray, Ward and Partners, 1

Nervi, Pier Luigi, 368

Neutra, Richard J. and Assocs., 1569, 389-93, 475, 476
Newby, Frank, 263

Niemeyer, Oscar, 476

Niepoort, P., Salling-Mortensen, 529

Ohl, Herbert, 340-44
Otto, Frei, 318
Oud, J. J. P., 589, 591, 601, 603, 604, 609, 613, 623

Paderewski, C. J,, 212

Passarelli, Lucio and Assocs., 476
Pearce, G. A., 104

Perret, Auguste, 375, 588, 601
Philippus, Alexander, 101

Phippen, Peter and Assocs., 165, 168-9, 183, 209
Pick, Beverley, 580

Pilkington Research Unit, 368
Pingusson, G. H., 260

Pooley, Fred, 2

Porro, Ricardo, V. and G, Garatti, 107
Potter, Harry, 101

Powell and Moya, 165, 170-1, 198-201
Preston Architects Dept., 424

Price, Cedric, 263

Quarmby, Arthur, 530

Rainer, Salime, Hafemann, 529
Ramstein, Willi, 58

Ray, B. E., 324

Reich, Lilly, 618

Renton, Andrew and Assocs., 187
Repa, M., Cubr, F., 527

Roberts, J. A., 424

Rottier, Guy, and Barberis, Charles, 5
Riba, 318, 368, 369

Richards, Brian, 370

Rietveld, G., 591, 592, 597-98, 623
Roberts, Eric, J., 364

Rodd, P. and Barnes, S., 366
Rosenthal, Werner, H., 368
Rothschild, Henry, 366

Rudolph, Paul, 57, 476

Russell, Carol and Laws, Tony, 102
Ruusuvuori, Aarno, 67

Saarinen, Eero and Assocs., 404-409
Safdie, Moshe and Assocs., 212, 422
St John Wilson, Colin, 546-49
Sakakura, Junzo, 222-227

SASS Group, 631

Savioli and Santi, 211

Scharoun, Hans, 56, 113-128, 634
Schein, lionel, 11, 555-58

Sheppard, Richard, Robson and Ptnrs., 156, 518-21
Schmid, Dieter, 211

Schmitz, Giinter, 340
Schneider-Esleben, Prof. Paul, 425
Schneider, Karl, 632

Schwarz, Gutman and Gloor, 318
Scott, Brownrigg and Turner, 316
Schweizer, Otto Ernst, 619

Seidler, Harry and Assocs., 424
Sekers, Sir Nikolas, 366

Sert, Jackson, Gourley and Assocs., 377-88
Shankland, Cox and Assocs., 368
Simpson, C. R., 419

Smallhorn, A. P., 471

Smith, Stuart, 471

Smithson, Alison and Peter, 1, 63-86, 143
Snowdon, Price and Newby, 263, 452-59
Soleri, Paulo, 403

SOM, 4, 368

Spence, Sir Basil, Bonnington and Collins, 2
Spence, Sir Basil, 157, 316, 680

Spieker, H. and Bondonzio, G., 369
Stam, Mart, 606, 612

Starrett, Norman, 165, 172-3

Stephen, Douglas and Ptnrs., 460-467
Stevenson, N., 366

Stillman and Eastwick-Field, 156, 292-93
Stirling, J. and Gowan, J., 449-450
Stirling, James, 1, 164, 263

Sullivan, Louis, 3

Sunley, Bernard and Sons, 210

Tange, Kenzo, 54, 209, 212, 238-56
Taut, Max, 593, 606

Taylor, David, 471, 2

Taylor, F. H., 472

Taylor, Roger, 365
Tavas-Lioglu, Mehmet, 264
Team 4, 165, 174-5
Terragni, Giuseppe, 619
Theakston and Duell, 527
Thorn, Peter, 365
Tournon-Branley, Marion, 10
De Trey, Marianne, 206
Turville, Alan, 153, 365

Utzon, Jern, 133-42, 169

Vago, Pierre, 371

Van den Broek and Bakema, 56, 106

Van Der Rohe, Mies, 265, 593, 605, 611, 614, 618, 629,
633

Van Doesburg, Theo, 591, 592, 595, 606, 628
Van Esteren, C., 595, 596, 597

Van Ravestyn, 621

Van Eyck, Aldo, 370

Vegiman, G. G., 602

Velikovsky, B., 605

Venturelli and Polieri, 106

Vesnin, L. and V., 594, 609

Vigo, Naudo and Tacchio, Cesare, 159
Vincent, Ruis, 4

Vladimirov, V. N,, 602

Voelcker, John, 54

Von Jahren, Prof. Dr. Linde, 168

Walker, Dock, 165, 176-8

Wates, Lid., 263

Webb, Michael, 559-73

Weber, Werner, 113

Welch, Robert, 366

Welzenbacher, Lois, 621, 622
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Books

I'Utopia della realta

Leonardo da Vinci Editrice, 1965

The book gathers the experiences of a third year
course of design at the Milan Architectural School
between 1962 and 1964 under the leadership of
Ernesto N. Rogers.

The aim of the course was to give a sense of purpose
to the unquestioning staleness and conformity of
present-day training in architectural design.

The concept and meaning of 'design' as THOUGHT,
INTENTION, DECISION, DEFINITION OF FORMS is
here translated into a method of research in the
light of scientific evidence.

However, as Rogers points out, if science is necessary
for the definition and the pinpointing of aims, only
architecture can translate and harmonize ethical
principles into human realities.

Furthermore, one of the governing principles of the
course was the refusal to accept the alienation of the
individual from its context as well as the mass society
that alienates the individual. Hence the title '‘Utopy of
Reality' meant as a choice between the easy and
universal acceptance of utilitarian teaching con-
forming to the narrow material realism of the moment
and the possible utopy of tomorrow built upon
humanistic ethics and backed with the proofs of
research,

Besides E. N, Rogers' commentary, the book gathers,
for the first time in Italy, selected data on legal,
pedagogical, typological problems related to the design
of schools. Germano Facetti

The architecture of Prague and Bohemia

Brian Knox. Faber 63s.

Now that Czechoslovakia is easy to get into, Faber's
have produced a new edition of Brian Knox's admir-
able retitled handbook. This can be read as an account
of the different periods and architects, or used as a
guide by visitors whose main interest is architectural
(it warns about the poor condition of even the main
roads, but has little other straight tourist information).
There are 64 pages of photographs, of variable quality,
and numerous plans and town plans. To anyone new
to the subject it is hard going, simply because there is
so much information. On the spot, however, it is clear
and helpful, and its only defect is that Mr Knox does
not sufficiently indicate what is worth visiting. He
does not indicate, for instance, that, of the many
Dientzenhofer churches in Czechoslovakia, only one,
the great svaty Mikuld$ in Prague, can rank with the
Bavarian ones (Banz, Speinshart, and Waldsassen),
or that many of the others are worth a visit only from
someone with specialist interests.
However, despite the fact that the Austrian Hapsburgs
treated the land during their long rule as a source of
income, not as somewhere to build magnificently (Mr
Knox discusses all this in excellent sections on the
historical background), there is much for the archi-
tecturally-minded tourist to see. The barder, with its
barbed wire, soldiers with guns at the ready, and
elaborate currency regulations, is the only discourag-
ing thing. Once inside, you can roam as you will and
enjoy the cheap petrol and hotels, and the friendly
people.
Everyone should visit Prague, to whose splendour Mr
Knox does full justice. The surrounding country has
much to offer, such as the castle of Karl§tejn, whose
chapel still has its medieval paintings, and gilded
vault, and emerald-filled windows. But the town itself
is a unique spectacle, with the magnificent gothic
cathedral, and the untouched baroque town below.
N. A. Routhledge

Chicago's famous buildings

Arthur Siegel, Editor. University of Chicago Press
(6a Bedford Square, London, WC1) 7s. 6d.

Continuing with the architectural guide books, now
comes an excellent and authoritative paper back on
Chicago. Its history is as follows:

In 1957 the newly-formed Commission on Architectural
landmarks and its advisors selected 39 buildings for
preservation, and decided to prepare a guidebook to
stimulate public interest in these plus additional
buildings. lllinois Institute of Technology architecture
students did the necessary measured drawings,
while the photography students helped to photograph
the buildings, supervised by Arthur Siegel who
eventually edited the book, SOM prepared the indexed
location maps.

Short introductory articles on the Chicago School are
provided by Hugh Dalziel Duncan and Carl W. Condit,
explaining respectively its principles and its practice.

The LANCER

/c door closer

is completely concealed

lliustrations, top, show nylon roller which ensures smooth and easy action and, bottom, how closer is neatly
housed in top of door,

Completely concealed in the closed position. Mortices snugly into the top of the door, the 7C can
be completely concealed in a door of only 11 in. thickness. Head channel has overall depth of
only £ in. and can therefore be fitted not only in a solid frame but also in a nominal 1 in. lining.
The closer embodies the well-known Lancer dual check control. A specially-designed closer
mounting plate which gives added strength to the top edge of a door is available for use with
flush or similar type doors. A Hold-Open device operated by long-life compression springs is
available, This will not impose undue strain on door hinges, and the complete device is only
# in, thick and 1% in. at its maximum width,

FORSON

DESIGN AND ENGINEERING CO. LTD.
COMMERCE WAY - LANCING - SUSSEX
Telephone: Lancing 2835/6
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building means. Panelsveﬁe ;
or wrapped in P.V.C, are secr a polish
aluminium frame—giving a recess 1:;1&;1:* las
quilting ensures privacy and a sk eet

available for accoustlcally critlcal a



Development
over a Paris
terminal

Yona Friedman

1

Typical section showing the spaceframe
supported on piers. Living units, offices,
walkways and roads are all threaded
through the spaceframe

2

Plan of the first platform and column
layout over the railway terminal

3
Grid layout

4

Block plan of the total development

<—Code 5

1
Basically the development is {o
cover the railway leading into a
Paris terminal This will be achieved
by means of a 'spatial infrastructure'
—a three dimensional spaceframe
with seven levels, the whole
supported on piers spaced at
35 to 60 metre centres. The
infilling of the structure will con-
tain shops and offices on the five
upper floors with parking and
through roads on the lower two.
The design is intended as a study
only; it is not a definitive scheme
but an outline of possibilities.

An area between 5x5m and 6 x6m
is left free between the structural
members. Headroom is from 3 to

D

Hope’s Myron designed by Kenneth Grange FSIA
is a range of architectural ironmongery
professionally designed as an integrated series,
with elegance and precision in every detail right
down to the fully secret fixings. Standards of
engineering and finish - exceptionally high.
Prices - remarkably modest. Deliveries - prompt,
from good Merchants throughout the country.
Write for the 24-page Myron catalogue (List

No. 480) and Price List.

HOPE'S

Henry Hope & Sons Limited

Smethwick, Birmingham. Tel: Smethwick 2191
London Office:

17 Berners Street, London W1 Tel: Museum 8412
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i T

AND COMPANY LIMITED

For low surface brilliance and
increased light output

This fitting has a clear prismatic diffuser
with opal sides

Available in twin 4ft or 5ft versions

Apply for Information Sheet

SERIES 506

Barbour Index File No. 263

17 MONTPELIER STREET - KNIGHTSBRIDGE -+ LONDON - SW7 + TELEPHONE KNIGHTSBRIDGE 6897-8-9
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The versatile and Individual hand of Tibor Reich embraces
fabrics for tightly budgeted schemes as well as specially
designed and constructed cloths for important projects which
call for a fresh approach to furnishings.

Focusing on Binton below—this is an example from the new
extensive Tibor range currently on exhibition at 30 Sloane
Street, S.W.1.

Call in and see our latest fabrics or we can bring them to you.
Write for samples and illustrated leaflets to:— Tibor Ltd,
Clifford Mills, Stratford-on-Avon.

-50m. On the circulation levels

5 4:-50m minimum

headroom i

Assuming that 50 to 60 per cent of

s - e st the ground area is built over or

S al each level, the total area of building

will be 200m?. )

The spaceframe suspended above the Ary researct has estab-

vat material required for the
ture will be in the order of

road network spanning the tracks

Three preliminary studies have been 2bkg/m* of steel on site Tor every
made in blist t g .

S Ry 2 ‘ . gu square metre of floor area.”

1. Bridge Buildir )58— an f ), €

t 500kg/m?, The number of piers is estimated at
s Spatial A.N.S. 1962—span 50m, 53, but details of their cost and
a3 R ‘ ;

levels, total weig

5P

OKG/m* foundation conditions have not yet
project 1964—span 80

¢ : AN g e been determined

) IEVE total weight 500kg/m? =t ‘ )
Amount of steel required Piers wer positioned to avoid
Bridge Buildings, utilizing 50 per cent almost entirely the compulsory

of the total area
Paris Spatial, util

total area covere

purchase of land. Indeed all the
nfrastructure rests on ground be-
er to the com-

el
pany or the city of Paris.

sred. 37ka

longing eith

railway

Tibor Reich designs have created a new ‘contract’ look for Good-
acre carpets—design and quality wise. Interesting, discreet
plains and textures. Bold receding patterns for hard dutyin public
places. Goodacre Carpets. Produced by Wm. Goodacre of
Kendal. When visiting Stratford-on-Avon see our new colour
exhibition centre at TIATSA, 60, Ely Street, Stratford-on-Avon.
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What’s all this about RGOUSTI-FLO ?

We can't show you Acousti-flo because it doesn’t show in situ! No
EUROPAIR

pipes or radiators, no wasted floor or wall space, just efficient air
— movement—heating or cooling. That's OCF Acousti-flo. Acousti-flo
= heating and air conditioning hides in the ceiling—is part of the
ceiling, in fact. Made by Owens-Corning—world's largest Fibreglass
producers. Our literature shows you how it works, shows you how

Acousti-flo suits your needs. It will be sent on request.

van den bosch Itd.
Europair House, Alexandra Road, Wimbledon, S.W.19. Tel: LAKeside 2281/4
180 Regent Street West + Glasgow « C.2. + City 4704 M 20 Fairyhill - Newtownpark Avenue - Blackrock + Co, Dublin - Dublin 893376

OWENS-CORNING
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‘set dressed quickly’
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Here comes an architect and he may
want to specify you. Or any one of
the 600 other Conran upholstery and
curtaining fabrics.
We have a comprehensive and
efficient sampling system for all our
range and the first step to getting the
samples you want is to ask us for our
catalogue in which all the fabrics are
illustrated and described. Better still
come and see them
Showrooms 5 Hanway Place London
W1 and 3 Smithy Lane King Street
West Manchester 3

Conran &

AD Page 11/Code 10




BEWARE OF
IMITATIONS THAT \\
DO NOT PROVIDE \\
THIS IMPORTANT

LOCKING EDGE

British Patent No. 715/770

Betier to be safe than sorry

Imitations of Unilith 1.S.E.R.S. can suffer
unfortunate results.

Steel edges can come adrift in transit
(see illustration) or at a site resulting in
damaged slabs.

Steel can ride off sufficiently to prevent
thorough interlocking of adjacent

slabs resulting in unequal load

carrying value of the slabs.

If you specify Unilith I.S.E.R.S.

or equal make sure they are equal.
Some contractors will buy an inferior
imitation to save a few pence

at your expense, ILITH *
Full documentation of specifications, UN (I S E R S)

detail (‘/.AII’I’HU”"\‘”S, fest reports Interlocking Steel Edge re-inforced cement bound wood wool roof slabs.

and prices will be sent on request,

UNITON LTD.,

BOUNDARY HOUSE, 91-93 CHARTERHOUSE STREET, LONDON, E.C.1. TEL: CLERKENWELL 0646/7

ISERS, INSUL-EDGE & UNILITH ARE THE REGISTERED TRADE MARKS OF UNITON LIMITED
T, snockwouss | Gzl

B e e
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“ Britain's latest civic theatre, the Yvonne Arnaud at Guildford,
is completely equipped by Strand. All stage lighting and
lighting control equipment and the entire electrical wiring
system throughout the theatre. Strand are world leaders in
stage lighting design, equipment and installation. Write to
Strand for copies of the quarterly ““Tabs'’, ““Stage Planning

1965°, and the current catalogue.
Some of the Strand equipmentinstalledinthe Yvonne Arnaud
Theatre, Guildford (architects, Scott, Brownrigg & Turner),

‘ is shown below.

Strand system LC preset re-
mote control desk for 72 all-
electric dimmers.

Strand S type groundrow or
footlight. 8 compartments of
150 watts to the 6ft. length.

Left to right:

Strand Patt, 264

Bi-Focal Profile Spot,

1000 watt.

Strand Patt. 223 8-in. diam.
Fresnel Soft Edge Spot,
1000 watt,

Strand Patt, 60

Wide Angle Cyclorama Flood

500 watt,

“ £)
@ THE STRAND ELECTRIC & ENGINEERING CO. LTD., 29, KING STREET, COVENT GARDEN, W.C.2, TEMple Bar 4444
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More and more managements are learning the
advantages of Grilles for the safe protection of

valuable stock. Display appeal, too, is unimpaired,

Amongst some of our latest installations are
those at the Victoria Sporting Club in London,
the Winter Gardens in Bournemouth and the
Crystal Palace National Recreation Centre.

Rely-a-Bell Burglar & Fire Alarm Co. Limited

The Security Centre, 54 Wilson Street, London, E.C.2. Tel: BIS 4321

Branches at Manchester, Glasgow, Birmingham

, Southend-on-Sea
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HOPE'S aluminium
double hung sash
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THE TIMES

Architects: Ellis Clarke & Gallannaugh

Consultant Architects: L[uu'v//yn—1)(11’1'(’.\‘
Weeks & Partners

Contractors: 'l 'ml/upv & Colls Ltd

HENRY HOPE & SONS LTD

HOPE'S WINDOWS | SMETHWICK, BIRMINGHAM

T/zc Name Guarantees & 17 BERNERS ST., LONDON W.1

List Nos. 413 & 450
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(By Courtesy of the Co-operative Permanent Building Society)

Silver Bronze makes a first class entrance

(and an impressive exit too)

Silver Bronze is the versatile choice for fine modern door-
ways. It not only looks good, it lasts as well. Keeps its To find out more about Silver Bronze, complete and return
excellent finish, resists corrosion. Silver Bronze, often this coupon _ A

called Nickel Silver, is easy to fabricate and can be used Please send me a copy of “Silver Bronze in Architecture’

for many features such as stair-rails and balustrades. It is

available in various forms—strip, rod, extruded shapes and Name
castings—and in a range of attractive and subtle shades, Position_
_easily protected by a suitabl_e I_acquer. New Oxford House Company
is but one of many new buildings where the advantages Ads
ress ——

of Silver Bronze are put to use.

NICKEL-its contributionis QUALITY AD/NST/!

INTERNATIONAL NICKEL

INTERNATIONAL NICKEL LIMITED THAMES HOUSE MILLBANK LONDON SW1

N$7

Code 15 AD Page 17/Code 16




The truth
about

heypoint
ventilation:

meet

the jan dancer
that never
grows old

Vent-Axia is the name. The ventilating fan that dances for you
at the touch of a button . . . extracts stale air or introduces fresh,
Day in, day out. For years and years. And years. Keeping as
young and vigorous as it was the day you installed it.
Vent-Axia — and only Vent-Axia — gives you keypoint
ventilation tailored to your precise needs.

When you buy Vent-Axia, you buy the ventilation you

want — not just an inflexible standard unit.

Vent-Axia offers a range of sizes (6, 74", 9 and 12" units),
in window, wall and roof models.

Control your Vent-Axia through a three-speed switch,

or through a simple on-off switch. Keep out any draughts with
the special Vent-Axia automatic shutter, or with the
hand-operated iris shutter. Choose, in short,

the keypoint ventilation that you want.

And remember this, Vent-Axia boasts a self-contained

motor tough enough to shift 62,000 cubic feet

of air an hour through the 12" unit — and reliable enough

to deliver that sort of performance for years.

Architect’'s data sheet available from your nearest branch.

keypoint ventilation is

ZEVINTARI L

Vent-Axials the registered lrade mark of Venl-Axia Limited

etails of serv es from these Vent-Axia branches

i.ondnns W.I‘.'ﬂ R

— hester Row (Victor 4) - Manchester 2, 18 Lloyd Street
D (Blackfriars 0634) - Glasgaw C.2. 135 Bath Street (City 7167) - Birmingham 1, Lee Bank House
Holloway Head (Midland 4535) - Leeds 10. 43 Hunslet Lane (Leeds 22885)
D Newcastle-upon-Tyne 2. 47 Jesmond Road (Newcastle 813381) - Bristol 1. Brune! House,
St. George's Road (Bristol 27567)

A Hall-Thermotank Group Company
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SOME GLAZING DEVELOPMENTS

The window today, whether as a force in the total environment or as a single compo-
nent with specific details, is in the process of fundamental re-appraisal. In this
advertisement we at Pilkingtons review one aspect of this change—some innovations
in modern glazing detailing. Later we hope to present some of our views on the
role of the window itself in relation to current knowledge.
Frameless glazing or outside of the building. In summer, this
Examples of frameless, or sashless, glazing means that the blind can be exposed to
of large size sheets are rare in Britain. By cooling external air to carry off heat build-
frameless glazing we mean an opening up which is otherwise passed from the blind
light without a frame in the conventional into the room. When closed, the window is
sense but set in a surround of one sort or weather-proofed by a sliding gasket (a) p e
another. One medium-sized example of set around the perimeter of the surrounding q 1 6%
such a window from the Modolite range frame. N fig 1
by H. C. Janes Limited is shown in (1). M
[ odular windows
Better kno'w.n perhaps f°.' frgmeless hori- The standard metal windows which were -+~
zon:);lly s(!;du'\g pa|nes, this ”!'"7; hasrgpw introduced 45 years ago were one of the 4 A
introduce rameless vertically sliding : gy 3
double glazed windows—very much anew (= S1OPS T LS SOUAY 1L TO0 TECE B 4 /
development. The glass is set in a Cali- o " o4 ue which were based on a
o is7in.thick  nit width of 1ft 8in. and height increases a7 /
rawn sheet with polis ges. The air- oty ;
bl 3 of 1ft were never entirely popular with )
space is 2in. Both inner and outer panes . ionore despite the introduction of the !
slide for duqct, b m@irect, venn]auon. T_'ho Z range based on a 2ft width unit in 1952 g
‘g'rs;'slidels i "g'f" vunyl. tracks sy w":’: In 1960 the Metal Window Associatior; -
uble pile weather-stripping is inserted. deslilsd . Wi the . dasl s 7
g - . gn and in
With special coupling units the windows . 51,0ati0n with the RIBA appointed the -
can be combined with fixed panels glazed architects Edward Armstrong and Frederick fig2
with '|nsuligm'.Glas_toglas in stock sizes, MacManus to produce amended designs. = PN
to form composite windows. Their 4in. module design followed consul- b —

Another example of unframed glass
panels is found in the Naco Reversible
window by N. V. Appleton (UK) Limited.
(2). This window in an anodised aluminium
surround is a development of the firm’s
range of glass louvres. Its large pane pivots
horizontally and is fully reversible for clean-
ing. Sizes are from 2ft 4in to 4ft 8in high
(in 4in. rises), with one or two louvres, in
widths up to 3ft 6in, The #in. glass can be
either clear or obscured and have either
smooth or arrissed edges. The glass sheets
close against each other horizontally and
are weatherproofed around the perimeter
by a pile strip in the surround.

An older, and larger-sized, example of a
completely unframed opening light is to be
found in the 3-floor podium block windows
of the Pirelli tower in Milan—finished in
1960. (3). Here the toughened glass panels
are some 3ft by 6ft and pivot horizontally.
They close against neoprene gaskets onto
which the glass is firmly pressed by cam
action fasteners on the bottom edge of the

panels.

tation with the RIBA, the Interdepartmental
Government Committee, the MoHLG and
the Modular Society.

For the first time in metal window design,
all aspects of performance were examined.

The Module 4 range which has 135 basic
shapes and sizes was first introduced in
February 1965. (5). The improvements are,
briefly :—replaceable weatherstrips as op-
tional extras ; new fittings in keeping with
other ironmongery ranges; redesigned
doors so a single leaf is 3ft wide overall
with a solid lock rail lining up with two of
the required cill heights; for small open-
ings, casements on extended hinges are
used but for large areas pivoted windows,
for easy cleaning and weatherstripping, are
used; top hung ventilators can be either
opaque or glazed ; the maximum opening
light size was determined by 320z glass
sizes—i.e. 4ft 4in. overall frame size—and
plate or float can be used in large fixed
lights ; all dimensions are from module line
to module line, the actual frame being
in. less overall; for vertical dimension-

ing a 4ft module was chosen in a series of fig 4
Rotating windows R 8 multiples and a 4in. horizontal dimension
The ISAL-Rotating window is another was used, in conjunction with a 4in. solid |
Continental development and is made by  filler piece, ranging from 4in. (solid) to Bft; L
the firm of Schmidlin AG in Aesch,  finally, any component can be linked to
Switzerland. (4). The double glazed win- any other to form composites.
dow can be revolved through 360° in the g
vertical axis, A braking device secures the Acoustically controlled window
window in any desired position. Apart from In an attempt to control external noise x
the obvious advantage of ease of cleaning, entering buildings, the Building Research fig 5
the window is offered primarily as a versatile Station, in collaboration with the London ‘
means of controlling solar penetration into Borough of Hillingdon, has developed
aroom. A vertically sliding venetian blindis ~ an acoustically controlled double glazed \ 'ay
incorporated into the window frame, on the window which opens and shuts auto-
outside of the glass, and this revolves with matically according to outside noise levals. Z
it so that the shaded window can be moved A prototype was installed in the Harlington
as the sun goes round. The blind is con- Secondary Modern School, which is § ofa
trolled at any position by the crank in the mile from one of the main runways of
top comner of the surround. Depending London Airport. (8). Aircraft noises over the 49"

on the season, the blind can be either inside

school commonly reach 85 to 95dB.




Wherever the noise source is intermittent,
the device is put forward as an adequate
and less expensive alternative to fixed
double windows, which demand full air
conditioning. Tests are at present under
way to see whether the window provides
adequate ventilation. This will depend on
the extent of use but, even at peak traffic
times, it is not expected to be closed for
more than two thirds of the time.

The window is operated by a microphone
(d) on the roof actuating a relay switch (f)
when the noise level rises or falls below
60dB. This switch operates a hydraulic
power unit (e) which in turn operates small
hydraulic rams (a) concealed in the
window surround. These rams move con-
necting rods to open or shut the window.
When closed, the window, which has an
8in. airspace, gives the same protection
against external noise as a fixed window
with the same airspace. The mechanism
has a built-in safety device and can be
manually overruled by switch (b). A patent
for the invention has been applied for and
the rights have been assignedtothe Nation-
al Research Development Corporation.
James Day Fabricating Engineers Limited,
London S.W.14, manufacture the com-
ponents under licence. Preliminary esti-
mates suggest that it will cost from
£200-£300 for the equipment to control
ten windows.

Plastic covered frames

Building maintenance costs Britain some
£900 million a year and uses 40% of the
building industry’s manpower. While win-
dow maintenance is but a small part of this
enormous total, quite clearly maintenance-
free components are of great value. One
window of traditional material but untrad-
itional weather resistant surfaces is shown
here. It is made by Newsum Timber En-
gineers Limited, and is the Monza-Plast
timber window covered in rigid white
PVC. (7). The design was first marketed on
the Continent in 1958. The extrusion (a) is
seamless and has a bolted and gasketed
corner joint. It is claimed to give complete
protection to the timber to prevent dis-
tortion due to humidity changes and is said
to be colour-fast for 20 years. The windows
can be single or double glazed with
‘Insulight’ Glastoglas using the same
sections. Glazing is from the inside. The
range includes both traditional and
modular. sizes.

Glazing into masonry

Techniques for glazing straight into
masonry have appeared intermittently for
many years. However, it is only with the
development of new forms of mastics that
the method has really become capable of
full exploitation. In his house at Harpen-
den, Herts., Povi Ahm (associate in Ove
Arup & Partners) and his architect Jorn
Utzon (Sydney Opera House) designed
the 102ft long south wall and the 20ft
east wall in glass from floor to ceiling, an
average height of 9ft. (8). All the fixed
panels in the glass walls are factory-made
double glazed units to reduce heat loss.
These are taken directly into chases in the
concrete at the window head, filled with
Evoflex non-setting mastic (b) and sealed
with #in. Evostrip (a), and into frames flush
with the floor level. As the main point of the

glass walls is to link the inside with the out-
side, this form of flush glazing prevents the
sweep of the eye from being interrupted as
one looks through the window.

A somewhat more dramatic example of
this technique is in Minoru Yamasaki's
synagogue for the North Shore Congrega-
tion Israel community in Glencoe, lllinois.
(9). This large building stands on a bluff
overlooking Lake Michigan where gale
force winds are common. Itis of folded-slab
construction in concrete. The pointed
vaulting springs from ground level, not
cornice level. These big arched panels,
many of which are precast, are free-
standing and make up the walls and roof.
They are united by slender pin joints at
eaves and ridge level. The long thin
openings between the monoliths of con-
crete are closed with what one might
call a free-floating window system. This
form of ‘flexible’ glazing was evolved in
order to withstand the building's quite
considerable thermal and wind move-
ments. These glazed areas are largely self-
supporting as the glass, cushioned by poly-
ethylene foam strips (b), is taken directly
into chases formed in the concrete and
heldthere by a load-bearing silicone sealant
(Dow Corning 780) (a).

The glass, which is §in. opalescent golden
amber, seedy, antique pot glass, is held
#in. in from the back of the chase and gin.
from each of its sides by the sealant whose
high tensile strength (125Ibf/ft?) ensures
that all static and dynamic loads are
carried in the vertical joints. Thus no panel
bears directly on the one below, which
simplifies replacement. In the end wall
windows shown in the sketch, the width is
44in. at the base, 50in. at the knee with,
thereafter, a taper to zero at the ridge. The
glass panels are 30in. high and are joined
horizontally by a lead came into which a
stiffener is also incorporated. The panels
are divided visually by leading on the
surface of the glass to form a repeated
pattern of opposing arcs. The system was
tested as capable of withstanding winds of
up to 100 mph exerting pressures of about
25Ibf/ft? and when failure did occur it was
in the glass and not the mastic.

Profilit

No review of developments in glazing
design would be complete without men-
tion of glass wall construction in Profilit.

.- This material was first put on the market in

Austria in November 1957. The U-shaped
channels of 10%in. wide, cast or wireline
glass, are translucent and can be used to

. make glass walls of unlimited width without

mullions. The height depends on the wind
loading at the site. In this country, lengths
of up to 20ft are carried in stock but longer
lengths are possible to special order. On
exposed sites, however, it may be neces-
sary to brace the assembly with a horizon-
tal support. The glass is normally installed
in vertical strips in channels top and bottom
of steel or light alloy, usually in any of the
four arrangements shown in figure (10)
(a,b.c.d). In the last year or two this mat-
erial has been increasingly used in this
country—often with considerable imagina-
tion. Quite clearly, it has immense possi-
bilities in modern building.

floor
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How Harp
came to Britain

in record time

New methods and Dorman Long steel to-
gether enabled Harp Lager to get into produc-
tion only 20 months after work was started on
the site—a record for building a brewery.

Grit blasting and zinc spraying of major mem-
bers of the steel frame was carried out on
site. Minor members were treated in sub-
contractor’'s works before delivery.

Therestisthe story of structural steel; its speed
and simplicity of erection, the saving in cost.

Architects and Consulting Engineers:

John Laing’s Architect and Consulting Engineers Departments in con-
junction with Lt. Col. H. M. Leyland, E.R.D., M.l.Mech.E., M.l.Chem.E.,
Engineer-in-Charge, Arthur Guinness, Son & Co. Ltd.

Steelwork:

1,200 tons designed and supplied by Dorman Long (Bridge & Engineer-
ing) Ltd,
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WEALDEN CERAMIC CLADDING

PANELS TO MODULAR DIMENSIONS

Wealden Ceramic infilling and cladding panels
are precast units faced with purpose made
ceramic tiles on a concrete base. They are avail-
able in a wide range of patterns, textures and
colours. Cladding panels are in any modular size
up to 144" x 120",

The Rhomboid two-star Pastones used for the
Dorking Automatic Telephone Exchange were
selected by R. J. Sneller, A.R.I.B.A. of The
Ministry of Public Building and Works. The
Contractor was W. & E. Simmons Ltd.

Please write for leaflet number CP2/AD.

aussex & Dorking Brick

A subsidiary of Redland Bricks Ltd.
GRAYLANDS, HORSHAM, SUSSEX. Tel: Horsham 2351
London Showroom: Redland House, 42 Kingsway, W.C.2.

A MEMBER OF the

Visit us at the
Building Exhibition.
Stand 176. Ave C.
Grand Hall.

SD.1s
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Classic

The Chesterfield is ahundred years old yet it is still to be seen in the homes and offices
of design conscious people who take pleasure in its feeling of luxury and opulence. In
the same way the Bastiano is not merely a stylistic masterpiece but has a timeless
appeal for those with a taste for elegant luxury, — it is a classic in-the idiom of the
nineteen sixties. Designed by Tobia Scarpa, the Bastiano is available as an easy chair,
double or three seater with supple leather or fabric cushions, and hardwood or choice
of laquered frame. The Bastiano is exclusive to Aram Designs Limited.

Aram Designs Limited, 57 Kings Road, Chelsea London SWa3 telephone SLO 2451, exclusive importers of Gavina furniture.




TEDLAR PVF Film is a new
fluoride plastic film developed
by Du Pont as a long lasting
pre-finish for building materials.
It protects uniquely well against
sun, wind, rain, damp, heat,
abrasion, stains, chemical
effluent and cleaning agents.
TEDLAR looks good when it's

installed; and 20 years’ exposure
tests prove it will continue to

look good, without maintenance,
three to four times longer than

painted surfaces—no wonder
“TURNALL"” “COLOURBEST"™
Sheets are surfaced with TEDLAR.

® Du Pont's registered trademark

Better Things for Better Living... through Chemistry

DU PONT COMPANY (UNITED KINGDOM) LIMITED, DU PONT HOUSE, FETTER LANE, LONDON, ECA4




“TURNALL"

“COLOURBEST”

Ashestos-Cement Fully-Compressed Flat Sheets
present a new face to curtain walling

Surfaced with TEDLAR* P.V.F. Film — one of the Factory bonding ensures permanent

most weatherable long-life finishes ever developed integration of filmto a non-combustible

- thn; entirely new product from _T.A.C. offgr_s both asbestos-cement base.

Architect and Designer outstanding durability and

colour stability for infill panels, wall linings and Ten attractive pastel colours, (plus white),
any application where a top quality surface finish, computer controlled for precise

combined with high impact resistance is desirable. colour matching.

* Du Pont registered trademark.
Fading resisted 3 to 4 times longer than
Standard size: 8 ft x 4 ft. Smaller sizes available. best quality paints.

Thicknesses: & in., +in., #in.and % in. g
For full information The most stubborn stains can be removed

write for T.A.C. Publication B.111. without a trace.

Trafford Park, Manchester 17, Tel: TRAfford Park 2181, Telex: 66 639
Regional Sales Offices:
London, Belfast, Birmingham, Bristol, Cardiff, Glasgow, Nottingham and York.

ZIN A TURNER & NEWALL COMPANY
——
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THE MODERNFOLD —range of space dividers leads the world in its efficiency and ability to blend with any
decor whilst at the same time making the very best use of valuable space. Modernfold — General Purpose Space
Divider and Soundmaster where noise reduction is essential, form the basis of the Modernfold range. Pantographic
rustproof Steel Framework is covered in specially made Everflex Vinyl in a wide choice of colours. Modernfold
coverings are backed to prevent stretch and shrink, mildew proof and flameproofed to BSS requirements.
The Modernfold system is completely flexible for in addition to straightforward installation it can be made to curve,
operate with no fixed jamb or with glide, pivot or cross track switches.

modernfold

WRITE FOR FULL DETAILS T0:-- HOME FITTINGS (Gt. Britaini LIMITED
EEIIED, o ocxouss (el

DEPT. AD26 BRIDGE WORKS, WODEN ROAD SOUTH, WEDNESBURY, STAFFS. TEL: WEDNESBURY 0761
ALSO MANUFACTURERS OF THE BROCKHOUSE MONO-CONTROL AND SUN-AIRE VENETIAN BLINDS
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APPLIED
ACOUSTICS

Beautiful: any veneer of your choice

Efficient: proven by N P L absorption test results
Economical: from only 6s 6d per square foot

Strong: tremendous endurance and impact resistance
Practical: dry construction on battens, no maintenance
Adaptable: four standard sizes, four slat widths

Please write or telephone for free Samples & Brochure

APPLIED ACOUSTICS

8 Manchester Square London W1 Welbeck 8351
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TIME SHEET.

CMWMWJ wok. tops
Lippwg wrth, matehing sdging shrip

Kidechen

Fitting wall (mivgs To

timber greunds - 20 tovt run
Kukohen

Cukting amd fitting shiding doors

@57@@@

SAVEHOURS ON SITE WITH&D@F@?@@

licrédce

46 patterns available - send for free colour chart

AlRSCREW—WEYROC LlMlTEDWEYBRIDGESURREY BaibourlndexeleN‘n"2§2

AD Page 28/Code 27




WHY PAY MORE FOR OTHER

MATERIALS...

when Phorpres Clay Building
and Partition Blocks provide

these real advantages

e Qutstanding Thermal Insulation « Complete
freedom from cracking and moisture movement
« Lightness in weight

THE PRICE OF ‘PHORPRES’ HOLLOW CLAY BLOCKS HAS NOT BEEN INCREASED
FOR SIX YEARS AND THEY CAN NOW BE OBTAINED WITHOUT DELAY.

ﬁ LONDON BRICK COMPANY LIMITED @

in the service of the buuldlng mdustry B Avpor
ica House., Kingsway, W.C.2 Yo
Bury St. Edmunds




thinking of
closing an LB

opening ’ 2d

L.

SLIDING
FOLONG |
SHUTTER

, === DOORS
ROLLING SHUTTERS

For every size and shape of opening, Potter Rax provide the lasting trouble-
free solution. With over forty years' experience, Potter Rax can advise on
all your opening problems and supply closures to meet your special
needs in the most appropriate materials for the purpose,

Write for illustrated literature to De

POTTER RAX LIMITED

LONDON: WILTON WORKS - SHEPPERTON ROAD - LONDON N.I  Tel: Canonbury 6455 (& lines)
Inland Telegrams: ENCRAXGAT * LONDON N.I. Overseas Cables: ENCRAXGAT, LONDON N.I.
MANCHESTER * NEW UNION STREET * MANCHESTER 4. Telephone: COLIyhurst 2018 BRANCHES:
BIRMINGHAM - BATH - CARDIFF * NEWCASTLE-UPON-TYNE * EDINBURGH * BELFAST - DUBLIN
AGENTS FOR HOLLAND, DENMARK, BELGIUM, WESTERN GERMANY AND NORTHERN FRANCE
N. V. FABRIEK VAN PLAATWERKEN, V/H WED. H. YAN DAM—BOLNES, ROTTERDAM, HOLLAND.

GEN.
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It used to be revolutionary
to specify Tecton Purlin Beams.
Nowadays it's just common sense.

Today everyone knows and accepts the special advantages of purlin beam construction—only cross-
walls need be loadbearing, costs come down. One problem left—which purlin beam to specify ?

Common sense really—only Tecton Purlin Beams offer you these advantages. Kiln-dried timber—
yes, all timber used in the Tecton Purlin Beam is kiln-dried. Consistent in manufacture, stable on site.
Reliability—performance is a known factor with Tecton Purlin Beams. They're designed to B.S.
C.P.112—Newsum’s Structural Engineers see to that. Punctuality—Have you ever found a manu-
facturer prepared to deliver on site by a specific date ? You have now !

You should specify Tecton Purlin Beams on your next pitched roof project. You'll need all the facts
then—so why not start now ? Technical specifications, fixing guides—they're all in our literature.
Just send off the coupon today for your copy of the Tecton Purlin Beam folder. You'll like the A4 size
and SfB classification too.

2/4 EmpireWay, A member of the British Woodwork

I_im_lzeLE“gi“eers Wembley, Middx Manufacturers'Association
imite

You need this name B

fSoldgrf. practice }
end for your

copy today. address |

B282/J |

Newsum |

I
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It's not worth looking
for faults in weyrec...

...that’s been taken care of
96 times already

Weyroc is made on the most automated plant of its kind in the world. “V"' IO“

Because of this, we can maintain quality control standards impossible

on a less developed production system. Weyroc is the product of a is used in

manufacturing system incorporating 56 precise quality control checks. ";’7(5.5’/7( Q (;(3_
So the mere fact that you receive a piece of Weyroc wood :

chipboard is a guarantee of its quality. c LAD Ec

AIRSCREW-WEYROC LIMITED EUROPE'S LARGEST PRODUCER OF WOOD CHIPBOARD WEYBRIDGE SURREY
Barbour Index No. 2562 AP 359
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Commercial Union House, Birmingham Aschitect: J. Seymour Harris & Parlners, Birmingham Building Conlractors: B. Whitehouse & Sons Lid, Birmingham Installation fixing by: Hill Brothers Glass Co. Lid, Birmingham

‘Distinction assured

I'he modern prestige of an ‘Armourplate’ all-glass entrance is something
which all the world can see; the first thing they see as they enter, the last
thing as they leave. They go with the right impression of you - modern,
spacious, confident, looking to the future, On the practical side, an
‘Armourplate’ entrance can be incorporated in plans for any office or
showroom building - old or new.

The design of ‘Armourplate’ assemblies renders them safe, and well sealed
against draughts. ‘Armourplate’ doors can be designed to carry handles or

push panels with exclusive name styles, monograms or pattern motifs.
For full information on the potentialities and design requirements of
‘Armourplate’ All-Glass Entrances, consult Pilkingtons’ Technical Sales
and Service Department.

AN ESNVOIADWILELPLLA N B

All-glass

»

entrance

P LKINGTGN BROTHERS uMlTED Head Office: St. Helens, Lancashire Telephone: St. Helens 2882. London Office & Showrooms

yn House, Cleveland Row, St. James's, SW1 Telephone: WHItehall §672. Supp

are available through the glass trade




Solve the problems of inner space with

PARAMOUNT DRY PARTITION

Paramount Dry Partition for instant rooms! Two Gyproc

plasterboards bonded to a cellular core. Dry, lightweight, strong,
adaptable and easy to erect. For the big industrialised building contract
or small domestic conversions. Excellent fire resistance — Class 1
Spread of Flame rating. Backed by British Gypsum'’s

helpful on-site service. Let count-down begin!

Write for technical literature now.

ﬂ British Gypsum Limited

Ferguson House, 16-17 Marylebone Road, London NW1
BEGIEE Telephone: HUNter 1282, Telex: 24902 and 26242
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pythagoras
presented

Oneillustration only from literally
hundreds of Pythagoras desking
combinations—all from the most
complete range of timber desks,
tables, chairs and storage units yet
produced.

Desks from simple typing tables to 2
pedestal or L units : storage from
lateral filing cabinets to plan presses :
seating includes low easy units,
laboratory stools and stacking chairs.
With Pythagoras, integrated furnishing
schemes are simplified, costs are held
in check and resistance to hard wear is
builtin.

AD Page 35/Code 34

Added plus—installation damage is
obviated and distribution through a
building eased, as large orders can be
delivered knocked down, for on site
assembly by our fitters

Please write for Pythagoras catalogue—
better still see the range at the Conran
Showrooms 5 Hanway Place London
W1 Langham 4233 3 Smithy Lane
King Street West Manchester 3
Blackfriars 4558

Conran
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< WANTED

in connection with series of amazing hold-ups

‘HANDY’ SPUR
also known as ‘TOUGH’ or ‘VERSATILE' SPUR

Handsome, smooth appearance. Strong, rugged build.
Always well turned out in Willow Grey or Frost White.

Known to frequent Shops, Supermarkets, Stores, Libraries
or any place where hold-ups have held up efficiency.
Often to be seen in tight corners with back to the wall.

Reward yourshelves with SPUR

For further information of benefit to yourshelf on Spur Adjustable Shelving, detach and
returnto: SAVAGE & PARSONS LIMITED WATFORD HERTS WATFORD 26071

NAME COMPANY
ADDRESS

‘ ; ‘
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Cosmorama

The month in Britain

Michael Manser

Mr Wilson opened the Building Exhibition and
the Architects' Journal did an excellent break-
down of exhibits in the exhibition, and the
organizers provided more overall visual order
than before. Several symposia were held con-
currently at Olympia, including one by BASA
on Plug-in concepts and another by the British
Iron and Steel Federation, which by contrast
hardly excited the imagination or covered new
ground.

The AA convened a Scale and Magnitude
Conference at Sussex University to draw a pic-
ture of the present economic, social and political
condition of Britain—and the need for compre-
hensive redevelopment programmes—and what
this means to architecture and building.

The Architects' and Engineers' Joint Building
Group held another meeting at the Institute of
Structural Engineers to discuss standards of
quality, and Leslie Marler of Capital and
Counties and the Knightsbridge-Green-scheme-
that-never-happened told the London Master
Builders' Association, 'No one can disrupt the
building industry, the whole basis (after
agriculture) of civilization without the most
serious, not to say disastrous, effects spreading
to every corner of the country. | am not talking
politics, This is plain common sense and should
be shouted from the house-tops.’

Minister Pannell, erstwhile advocate of a Gothic
extension of Westminster, talking to the RICS,
took a different view and claimed, ‘we are
bringing in building licensing to ensure that the
resources of the construction industry are used
to the best advantage . . . what we want to do is
be more discriminate’. The trouble is that
discriminating against one kind of project does
not produce the cash for another and the upshot
may be a downsurge of the entire construction
industry.

The Greenwich Theatre Trustappealed for funds
for their rebuilding project by architect Brian
Meekings, and the University of Nottingham
started a new degree course in Architecture
and Environmental Design. The foundation stone
was laid for St. Paul's Cathedral competition
winning choir school designed by the late Leo de
Syllas of ACP, and the Ministry of Public Build-

ing and Works held an architectural exhibition
at the Building Centre and topped out a radio
tower at Birmingham. This is in concrete peg
formation as opposed to the concrete kekab in
London.

The enquiry on Stanstead Aerodrome was held
and the inspector said he was tempted to close
it because the Ministry of Aviation contradicted
themselves on travelling time from London to
Stanstead and a plaintiff QC said the Ministry's
case had been ‘badly prepared and is a shabby
and inadequate job'. Another speaker said if
Stanstead became London Airport 3, US air base
Weathersfield must close. The US Air Force
said Weathersfield was a NATO base and
could not be closed unilaterally by either US or
UK (another job for Mr Wilson?). In the mean-
time The Observer was plugging to turn the
Island of Sheppey into a monster airport to
replace Heathrow and Gatwick; nine parish
councils near Gatwick protested against its
increased use, and the Gas Board announced
they would be introducing Saharan natural gas
to Canvey Island.

Mr Wilfred Andrews, Chairman of the Roads
Campaign Council, pointed out with asperity
that the USA is building 1000 miles of motor-
way in five months, whilst UK is taking 15 years
over the same task. The Electrical Vehicle
Association of Great Britain urged the adoption
of electric cars for city centres, and Professor
Buchanan produced a plan to preserve Bath and
said, ‘No attempt had been made to estimate the
total cost’. However, battery manufacturers will
be glad to learn that a need for small electric
floats would be part of the project.

Mr Crossman, Minister of Housing and Local
Government launched a nation-wide drive to
increase building by industrialized methods to
100,000 houses a year by 1970, and the National
Building Agency started issuing appraisal
certificates for various industrial systems.
Promised delights for the New Year include a
projected conference and building exhibition in
September at Southport, Lancashire; a con-
ference on the teaching of industrial design at
Scarborough in April; a residential school in
April at Manchester University to consider
design procedure in architectural practice; and,
of course, the RIBA Conference in Dublin in
September,

Aalto for Florence
Alvar Aalto is to design a cultural centre for
a new district in Florence. In the picture of the
model of the district the X marks the spot.

¥y
GLC Kidbrooke housing
The GLC Housing Committee have approved a
layout for the first stage of the Kidbrooke
comprehensive scheme in Greenwich, to pro-
vide 960 homes, two schools, shops etc.

Co-ordination of building dimensions

The history of dimensional co-ordination, and
the ways in which the building industry should
tackle the dimensional problems of designing
and co-ordinating components are set out in a
report, The Co-ordination of Dimensions for
Building, by Bruce Martin, in collaboration with
MOPBW. Available from the RIBA, price £1 15s.

Footnote to Thonet exhibition

Adolf Loos commenting on his own and Le Corbusier's
choice of Thonet chairs commented that the latter
had, unfortunately, chosen the wrong model, (See
page 45.)

Culture at any price in Glasgow

A. G. Jury, City Architect and Planning Officer
of Glasgow, was recently quoted as saying that
90 per cent of people do not notice what build-
ings are like. He was attempting a defence of his
£4 million cultural centre design. The centre,
incorporating a concert hall, civic theatre, reper-
tory theatre, and art gallery, as well as extensive
car parking and a 3} acre 'plaza’, had come
under considerable fire from most, it seems, of
the remaining 10 per cent.

For the past months the columns of The Glasgow
Herald have intermittently carried letters, in the
main critical, both of the Corporation's rejection
of an architectural competition, and of the
quality of the design now produced by the
municipal team. Prominent in this criticism,
fourteen professors of the Universities of Glas-
gow and Strathclyde have made a joint protest

calling on the Corporation ‘to have second
thoughts' and advocating an international com-
petition. Appeals have been made for the RIBA
or the RIAS to examine and comment upon the
design. National press coverage, obtained
largely by the determined lobbying of the local
architectural student body, comes significantly
months late. Its effect is likely to be minimal
since the provinces tend to see through criticism
which compensates for its belatedness with
unnecessary vitriol. Indeed the danger now is
that reactionary heels will be dug in. It is fortu-
nate that the immoderate outburst in The
Observer has been preceded by sensible
editorials in the Scottish press highlighting ‘the
vital consideration . . . that Scotland’s greatest
architectural opportunity should neither be lost
nor seem to be lost'.
However, the local

architectural profession

remains silent. President of the Glasgow Insti-
tute of Architects, Mr Jack Coia, has stated that
his hands are tied. Professional etiquette, it
seems, precludes overt criticism. But ‘Letters
to the Editor' are not slow to point out the pro-
fession's dependence upon the City for a large
slice of work. How far, one wonders, has this
‘marsupial relationship’ frustrated the integrity
of informed professional opinion.

Meanwhile the furore continues. Is Mr Jury's
scheme worthy of the occasion ? Should the City
abandon it in favour of an international com-
petition? Is there a danger of a ‘cultural ghetto'?
Honour is now at stake and a retreat by either
side will be difficult to achieve. Nevertheless,
one is left with the feeling that there are many
many Glaswegians who would rather have a
decent house for their money than a £4 million
cultural white elephant.




THE BRITON 500

The Rotunda building designed by
James A, Roberts, A.R.I.B.A., is-part
of the City Centre of Birmingham
redevelopment plan. As good
design and appearance of fittings
was a first consideration, the interior
doors throughout the building were
fitted with the Briton 500 concealed
overhead door closer. The closer
which measures only 13" long x 13"
wide x 2§" deep, is mortised within
the thickness of the doors leaving
only the slim arms showing (see
small illustration). It is suitable for
interior single action doors weighing
up to 112 |bs, and is provided with a
hold open device which may be
brought into action if required.

The Briton 500 which was supplied
for the Rotunda by Parker Winder &
Achurch & Co. Ltd., is one of a fine
range of door closers and other
Architectural fittings manufactured
by:

WILLIAM NEWMAN & SONS LTD,,
Hospital Street, Birmingham.

The Rotunda Building:

Developer: Property & General Investments Lid.
StructuralEngineers: Charles Weiss & Partners.
General Contractor: George Wimpey & Co. Ltd.

concealed within the rotunda




Lundy's cornucopiae

Victor Lundy's new shop for Singer is remark-
able. It is another variation of that rilled and
convoluted timber theme* that he exploited so
conspicuously in 1961 for the I. Miller shoe
store on the corner of 57th Street and b5th
Avenue, New York. 'l had been thinking,' he
wrote on that occasion, ‘Il wanted to do an
abundant, wonderful thing. | wanted to make the
women shopping for shoes feel like great
ladies.' One can have no certainty of his relation-
ship with . Miller after the failure of that venture.
[The great ladies simply did not want to buy.
There is no recorded censure or nasty comment.
Other decorators succeeded Lundy at I. Miller.
But Singer seem to have encouraged him to go
the same uncommercial way again. Admittedly
there is more glass than timber this time, more
sight than obstruction, but clearly the mer-
chandise is irrelevant to the fantasia of curving
timber forms, mirrors and their myriad
reflections of the spaces and shapes. It is a
‘antasia on success. But it is also the malady of
1 clever man.

Architecture Forms and Functions I, Interiors 8/1965
*But also interpreted on occasion, in concrete as in
\is IBM building at Cranford.

'Arch. d'Aujourd’hui Sept.—Nov. 1965

hurch in Leeds
irek Walker was the architect for the rein-
rced concrete RC Church of the Sacred Heart
the centre of a new development area of
eds. Shown here is the Baptistry, a glass
ret at the main entrance to the church.

Tange at sculpture

Kenzo Tange's zealous pursuit of sculptural
form for the Kagawa Prefectural Gymnasium
has made it look rather like an ornamental urn
offered in the name of Architecture; but there
is a more robust and vigorous strain to this
method of design, a hybrid, strongly Corbusian,
yet adapting itself to dubious Japanese dreams.
And adapting itself while retaining particular
Japanese qualities. | am referring to the firm
Japanese control of scale. The door knobs and
doors, the corridors and changing rooms, all
relate to the massive scale of the gymnasium
itself and its cyclopean structure. The building
is a unit. Though Tange's feeling for significant
form may have its dubious side, its source is in
Japanese history and architectural tradition,
and is still able to affect us powerfully.

Japan Architect August 1965

e Sy
High tower
A study by Alberto Rosselli for a building
(400m high), probably for TV, but primarily
intended as an attempt to relate buildings of
different function together in a unified mass,
that will be in scale with modernmotorways

Castles in USA

With so many magnificent medieval castles to
choose from, recent American efforts to conjure
up the ‘castle air' are oddly uninspired. Better
to have imported the originals as of old. Louis
Kahn's well-known design for the Bryn Mawr
College dormitory 3, 4, 5, now completed,
appears as the realization, in concrete—with a
veneer of black slate—of one of John Thorpe's
silly, symbolic houses rather than the massive
foursquare keep that was sketched some years
ago. Indeed the whole now has the jaded air of an
Elizabethan conceit; the more so when studied
in conjunction with Kahn's portentious state-
ments of intent. Entering a square at its corner
(an explanation of the plan form) produces a
‘delight in discovering nature'. The crust of
bedrooms surrounding the three cores is ‘a
molecular structure that looks for light'. A web
of words is spun to ensnare the knight's errant
who dare to enter there.

Forum November 1965, Fortune December 1965

But even more pedestrian in its borrowing from
the past—the recent past included—is the Roy
E. Larsen Hall at Harvard University 6, intended
for graduate teaching. The sheer brick walls
are slit and facetted. The fenestration is artful
and the floor levels are delicately marked by the
spandrels spanning the clefts—lip service,
presumably, to functionalism.

Architectural Record November
Architecture November 1965
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SILVER FOX

STAINLESS STEEL
GOES STRAIGHT TO THE TOP

a4

The British Petroleum Company’s new
headquarters building

Chosen for its quality, appearance and main-
tenance-free properties. ‘Silver Fox' stainless
steel has an important part to play in the
British Petroleum Company's new head-
§ quarters building. This 395 ft. tower block will
be enclosed in a curtain wall of molybdenum-
bearing ‘Silver Fox' 316 stainless steel, based
on Morris Singer ‘Holoform’ stainless steel
units. The main concrete columns on the
external face extend the full height of the
building and taper 21" from the bottom to the
top. The widest stainless steel sheets ever
produced in thiscountry—72"—arebeing used
to manufacture the vertical column cladding
180 tons of ‘Silver Fox' stainless steel has an
impressive job to do—and will do it as no
other metal can.

Architects : Joseph F. Milton Cashmore & Ptns.
CurtainWalling : MorrisSingerCo. Ltd., London

Wirite today forthe 60-page brochure 'Stainless
Steel in Architectural Design’.

SAMUEL FOX & COMPANY LIMITED

i STOCKSBRIDGE + SHEFFIELD
' A subsidiary of The United Steel Companies Limited
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kopje planne

1 magnanimous and humane UNESCO-
onsored competition for the replanning of
opje has resulted in a compromise that is
ely to erode all forceful and comprehensive
lution. Eight firms were invited to compete,
ur town planning institutions in Yugoslavia,
:nzo Tange from Japan, Luigi Piccinate from
tly, Maurice Rotival from the USA and van
in Broek and Bakema from the Netherlands.
1e international jury (Arthur Ling representing
e UK) has been unable to choose a single
m to pursue the development. Tange has
ien given 60 per cent of the votes, which
akes him nominally the winner, but confers
1 him no real authority. The Town Planning
stitute of Zagreb was awarded 30 per cent of
e votes. But, in addition, the jury made a
imber of recommendations of its own.

ange's design 1, 2, relates not only to his
dkyo plan (AD, October 1964) but also to
ozaki's independently developed spatial city
D, October 1964). The Tange design was
sverely critized for its large out-of-scale
ructures, a comment that is little inspiring of
nfidence in the jury's appreciation of the
ntrolled scale of the whole development
‘oposed. Certainly their alternative choice has
itle enough scale—in or out—and perpetuates
e incoherent sprawl of the town before the
arthquake. The only part worth retaining, the
urkish quarter, would sit far more happily
ithin Tange's urban structure than in the
rtistic mess of buildings shown in the Zagreb
1odel 3. But the Zagreb design has the virtue
f what the jury call flexibility, and probably
tkes more carefully into account that under-
round network of sewers and cables that have
urvived the disaster and require to be used,
thich means that it is eventually most likely to
e accepted as the official favourite. No master-
ul solution seems now possible—if indeed it
ver is in an existing city.

ogressive Architecture November 1965

| Factory aesthetics

To those architects who hold tenaciously to the
tenets of functionalism, plant and factory
installations are an especially provoking chal-
lenge. The functions can be more clearly stated
than in most other buildings. And the functions
are for the most part mechanical. Their expres-
sion can be clear cut and unequivocal. Yet—
with Poelsig and Gropius perhaps as honourable
exceptions—no architect in the twentieth
century has designed a factory with even a
hint of that satisfying, direct expression of
function that we enjoy in every petrol refinery.
The International Asbestos Cement Review
AC 40 offers a range of no less than twenty-four
recent plant and factory designs that confirm
this sad conclusion. There are good things,
even when the organization of the factory calls
for nothing more than a vast expanse of roofed
area. But in each case the felicities of the
artist have softened the architectural edge.
Invariably applied lettering is disastrous—both
on John Parkin and Associates’ salt mill outside
Ontario 4 and Kurt Ackermann's cement works
at Harburg, Germany 5. Even Riccardo Morandi's
power station at Livorno (illustrated also in
L'architettura 120) has, somewhere, been de-
vitalized. Only at the level of the direct
expression of organization—does architecture
arise from these buildings and then, instead of
being heightened by architectural expression,
it is smothered.

Breuer in Europe again

Marcel Breuer has built in Europe again. This
time forty kilometres outside Brussels for the
Société Torrington, manufacturers of fans and
machinery. The bleak uninteresting site might
seem to have called for a building of more
lively play than usual, but the non-loadbearing

precast panels with which the facade of the
factory is decorated partake of the realm of
exhibition sculpture rather than industrial
building and prompts one to repeat once again
I. Chippendale's bleat 'What happened to
baby Breuer?'

Techniques et Architecture, July, 1965

Suburb in a building
Hammerfest, the northern-most town in the
world, has been extended on its southern
boundaries by the addition of one grandly
conceived and meticulously styled block of
flats, designed by Astrup and Hellern of Oslo.
There are almost 1£0 new living units, yet®he
sprawl of the town has in no way extended and
the openness and the scale of the countryside
have even been reinforced. The tact and con-
sideration of the designers has virtually no
parallel amongst either the speculators or the
solemn town planners who are busy developing
the suburbs of Britain.

Bauwelt 2 August 1965




One of the really good things about today's
way of life is the shower. The exhilarating,
refreshing shower, now universally de-
manded by the modern family. But the
shower isn’t what it was. It has developed,
matured, grown up. No more temperament,
no more blow hot—blow cold. And all
because of the Leonard thermostatic control
—a strict disciplinarian if there ever was one.
With the utmost precision, Leonard selects
temperature and flow. And never wavers.
Brings modern shower luxury 1o everyone—
simply, precisely, unfailingly. Are you
shower-minded ?

WALKER CROSWELLER & COMPANY LIMITED
CHELTENHAM - GLOS.
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Spiderweb city

Guy Rottier has opted for total mobility. His
helicopter holiday house, designed in associa-
tion with Charles Barberis (see AD, January
1966), has been succeeded by another demon-
stration of unfettered, escapist living. A series
of towns in the Alps or strung out along the
Mediterranean coast for holiday dwellers,
consisting only of cables. Each cluster 1, cover-
ing 750 acres, is made up of a network of cables
arranged somewhat like a spider's web, and
from this network dangle myriad cabins 2 that
can be raised or lowered, or detached altogether
to float on the lakes or to rest on their own

: N TR

SECTION 4 A

extendable legs on the rocks. An organization
problem is the different rate of movement
required by each cabin dweller—the intention
is that on the radial lines the cabins will be
compelled to move, on the concentric cables
they may come to rest.

Progressive Architecture November 1965

In Cologne, a less ambitious, though no more
prosaic attempt to develop the cable car theme
has been made by Gerd Lohmers, who has
suggested a bridge of cable cars to link the Zoo
with the Rhine park on the other side of the
river. There is even a likelihood that this might
be built.

Bauwelt 6 December 1965
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Blow-up

Willi Ramstein has published another of his
elegant, carefully considered designs—an in-
flatable theatre. The whole is made up of
inflated ribs of nylon supporting not only the
outer envelope, but the galleries surrounding the
circular stage.

L'Architecture d'Aujourd’hui June—July 1965.

BASA Conference

A '‘Chumbley' second cousin to the 'Daleks’,
fugitive from BBC Television's Doctor Who stood
sentinel at the door. Girls in black fish-net
stockings and red T-shirts bearing the words
ARCHIGRAM strategically across them, dis-
tributed handfuls of literature to an audience
of 300 students from most of the major archi-
tectural schools in the country, pop-music
blared. This then was the BASA Conference,
held at the Building Exhibition at Olympia last
year, and holding court, fresh from their wildly
successful take-over of the RIBA when an
audience of 350 students crowded the building,
were the grand prophets of the future from the
architectural world, the ARCHIGRAM GROUP.
Lights were dimmed and the audience subjec-
ted to a three-quarter hour non-stop bombard-
ment of ‘visual goodies' from a battery of equip-
ment at the back of the hall. Coloured slides
projected images of space capsules, computers,
underwater hardware, girls in the latest
Courrége gear, pop- and op-art, the group's
own space age architecture, and films of ‘Man
in Space' and ‘Robots’ were simultaneously
thrown on to three giant screens to the
accompaniment of electric sounds, TV com-
mercials, modern jazz and pop.

Hudson and Setch
Jasia Reichardt

The notion that form, colour, tone and sound
are directly analogous to feeling is an assump-
tion that has been widely upheld by some
critics. One could not quarrel with the applica-
tion of such an interpretation to certain type of
paintings, e.g. those that are specifically
romantic or expressionist, but it would be un-
thinkable to comment on works in the idioms of
construction and assemblage through such
criteria. The imagery, forms and colours, tones
and textures in the work of Tom Hudson and
Terry Setch, for instance, often contradict the
very feelings they should represent. The images
speak through loaded associations of banal
ready-mades, ambiguity of content, ambiguity
of form and mechanical finish.

Terry Setch's wallscapes, gnomes and figures 1
relate to the horror of stylization as opposed to
style, the paradox of taste, and the possibility of
transforming those symbols of class—the
artifacts—into elements of an extraordinary
game, where no values remain intact. The
banality of his fluted coloured columns with
plastic at its most unpleasant, achieve the sort
of transformation which through being com-
pletely marginal is all the more unexpected.
The sort of irrational element that can turn the

singing garage mechanic of the film Les
Parapluies de Cherbourg into a plausible hero
could endow Brighton rock, garden gnomes and
plastic flowers in the hands of Terry Setch,
with a certain type of magic.

Tom Hudson 2 works in greater variety of media.
Many of his objects relate to charts which plot
the progress of related images that at one
extreme are completely mechanical, and at the
other tend towards the organic. The imagery
here is as ambiguous as the process. Hudson
works in polyester, glass fibre, metals and
perspex. The images are embedded in plastic
in such a way that one has the impression of
depth, space and perspective, whereas the
surface is totally flat. His kit constructions and
objects are parodies of taste, ironic comments on
national emblems and digs at the symbols of
contemporary culture. His overt use of forms
which one encounters more often in relation to
electrical apparatus than art objects, makes one
think of industrial equipment as yet another
inspirational channel for artists to explore. So
far, assemblage has implied the use of dis-
carded and broken furniture as well as other
artifacts. For artists to draw on industrial
forms as a visual language opens up completely
different possibilities. The Hudson/Setch exhi-
bition indicates some of the implications.




Each year Bostik’s sealant experts
drive a quarter of a million miles to
give FREE advice to architects

and contractors like you.

*%
Unless you’re in a hurry. Then we fly.

Got sealant problems ? If so, Leicester 50015 is the number to
ring. That's the Building Division of Bostik. You simply tell us
your problem and your address. And we have our team of
sealant experts on your site in no time.

Putting in a low bid ? Then by all means, ring us. Our team
can sniff trouble, steer you clear of problems, introduce you to
time-and-money-saving techniques. Otherwise, ring us during
or after a contract. Remember, our service is free. You have
everything to gain.

£}
BOStlk BOSTIK LTD - ULVERSCROFT ROAD - LEICESTER

‘Barbour File Index No. 9°
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Around Britain 1
‘ork and Leeds
‘enneth Appelby

owards the end of last year Dr Patrick Nutt-
ens, the director of the York Institute of Ad-
anced Architectural Studies, gelled a dismay
/ide-spread throughout York at the effects of
ildings and planning policies seemingly un-
ble to preserve the past or come to civilized
erms with the present. He resigned from the
ocal Architects' Advisory Panel.

). Nuttgens' resignation caused the forma-
ion of two specific groups: one designed to
wess for more publicity about building pro-
josals; the other, a student body, which
wrganized a series of public lectures on the
heme of planning and cities generally.

.ater in the year, Labour lost control of the finely
salanced City Council to a Conservative admini-
stration, now making an effort to get its policies
icross by some public discussion. A code for
sentral area developers is being considered.
3imply, York's problem is a failure at Council
evel to formulate a policy on which any plan can
se based, either by an outside consultant, as
jemanded by many people, or by the City's own
sfficers: a failure to define York's role in modern
England. This is coupled with a failure by the
Chief Engineer and Planning Officer to convince
people that his office could develop any such
policy in a sensitive fashion.

This, though, could all be seen as part of the
past, when the Development Plan is finally
published. Already there are suggestions to
close part of the central area to traffic at certain
times, and a very real sign of change is the City
Architect's scheme for the Nunnery Lane site
immediately outside the City walls; shops and
medium density housing using a deck to give
total cars/people separation, though this com-
plex again is severed from the walls by a four-
lane carriageway.

In July, the Civic and Rowntree Trusts combined
to sponsor a river scheme for the Ouse at York—
designer H. F. Clarke.

The good Doctor's trumpet also roused the mem-
bers of the virtually moribund end of the local
society—shared with Hull—who not only called
for a clear and unequivocal statement to be
given on planning matters by their officers, but
formed themselves into a new Chapter, now
busy appraising its position and function within
the York community; a far from easy job in a city
where architecture can easily become confused
with preservation and where the Civic Trust,
vigorous in defence of the old, can attack the
only modern building that tried to agree with it.
Hartry, Grover and Halter's Stonebow House 1,
ground and mezzanine shops with small office
tower, all in very forcefully expressed concrete,
shows in its interwoven spaces and levels just
the kind of thinking York needs to carry its medi-
eval streetscape into the twentieth century.
If the building fails it does so not on the texture
of its much-criticized concrete but because it is
allowed to relate to so little else: only an overall,
sensitive plan can get the City full benefit from
architects who contribute at this level,

The growing University continues to dominate
the built scene with both the CLASP-based
buildings (see AD Dec. 65, p. 582), and Fielden
and Mawson's successfully modern adaptations
of existing and really veryold buildingsoutatHes-
lington and in the City centre, where generally
the uninspired nature of the new -work, mainly
office blocks and supermarts, is made more
apparent by the quality of their surroundings.
Happily though, in George Pace, York has an

outstanding man with an international practice,
specializing, perhaps unfortunately for the City,
in church work.

On the edge of the West Yorkshire conurbation
and securely meshed into the future motorway
system, Leeds seems a natural for a regional
capital. And what is potentially the most inter-
esting development within the area suggests the
City is thinking at this level by creating a special
committee of all the chief officers concerned
with the traffic/environment problem; now linked
with a group from the Ministry of Transport in
trying particularly to beat the peak hour problem.
In this context, the recent failure of the park-and-
ride scheme is not taken too seriously; success
was felt only reasonable within a fully integrated
traffic scheme. (Only a daily handful swapped
cars for a fast express bus to the centre.)
Within the central area a one-way system
designed partially to discourage through traffic
makes the wide streets extremely hazardous and
unpleasant; but the inner ring road, at present
under construction, is the first major part of a
policy eventually to separate cars and people
within most of the centre—initially, by the partial
closure of certain streets (linking the markets
and arcades which are such a feature of shop-
ping in Leeds) and eventually by a series of
bridge decks and subways. Some buildings now
under construction are designed to accept these
decks, and certain of the subway connections
have been started—one to link the new Merrion
Centre into the existing shopping area.
Merrion Centre 2—architects Gillinson and Bar-
nett—combines cinema, bowling alley, offices,
market, shops and multi-storey car park in a
complex, fussy from a distance, but happier in
the shopping mall where the bridges and the
proximity of the units help bind the commercial
display into a pleasant atmosphere for the pede-
strian. Mosaic, the stock answer to the Leeds
atmosphere, is in liberal evidence, though thecar
park, visually the most successful part, uses
precast panels with a huge exposed aggregate.
In contrast with the Merrion, Seacroft Centre 5
on the outskirts of the City is more satisfying
architecturally, but not perhaps such fun to be
with. Linking an existing village green with the
new road system, the Centre is a civic develop-
ment designed to serve a population of 85,000
with shops, offices, market, the ubiquitous
bowling, etc.:fully integrated parking taken right
into the gut of the place, and contours cleverly
used to avoid any cut-off feeling at the higher
shopping level. Architects G. Alan Burnett and
Partners in association with the Leeds City
Architect's Department.

At present reconciled to poor working conditions
by the hope of brand-new accommodation, the
Leeds Department, closely associated with the
traffic/environment committee, are trying to
give long-term valuation to the effects on build-
ing of a high-image public transport system;
rapid mass transit between the central precincts
and nodal points on the periphery. This is related
with attempts to keep the individuality of existing
settlements on the outskirts by selective deve-
lopment. At Bramley, due to start next year, they
are using a deck access system 4 originated by
the Yorkshire Development Group, itself based
in the department, and which permits the use of
a variety of materials within basic structure/
planning constraints.

Part of the City core, the University continues
to implement Chamberlin, Powell and Bon's
master plan with more imaginative buildings
than most in the centre. Jovially backing on
to a cemetery the Henry Price hall of residence

manages to echo the surrounding red-brick
terraces and, in its podium wall—rough local
stone—real, aboriginal Leeds.

North East Region's S. Hardy has taken a clean
grip of a difficult problem at the new and still
building City Station 6, and across the road in
City Square, Kitson, Pyman and Partners have
just started one of the buildings designed to
receive first floor decks; a promisingly simple
19-storey tower. Again lots of mozaic.

The seminal Leeds building though, the one
which most successfully comes to terms with
the place, is Yorke, Rosenberg and Mardell's
small office and showroom for Kidds 3 (the
Ryman Group). Perhaps not so effective as it
should be because of an off-centre position, and
in spite of errors of detail—the window cills are
flatl—the precise engineering brickwork is
entirely within the Leeds venacular.




New trimless troffer
extends lighted area
to full width of module

Designed also
for continuous lighting
and rectangular patterns

This new modular recessed fluorescent fitting.
the Atlas Trimless Troffer, has been developed
to spread light over the full module width and
give other significant advantages. No metal trim
breaks the line.

Rectangular patterns and continuous lines can
be created without interruption. Diffusers butt
squarely against each other.

Based on a 2 ft. wide module, the troffers and
attachments are available in 2 ft,, 4 ft., 6 ft. and
8 ft. sizes. In addition to a plain opal dish, a new
prismatic diffuser has been developed of crisp
design and giving excellent brightness control.

atia

Full details from: Atlas Lighting Limited.
A subsidiary company of British Lighting
w|w, INdustries Limited. Thorn House,
% Upper Saint Martin's Lane,
London, W.C.2,
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Dans ce numeéro

Structures tridimensionnelles

Page 10

Bien des architectes renommés ont émis
I'opinion que nous étions a l'aube d'une
grande révolution architecturale, mar-
quant un changement des structures
bi-dimentionnelles du passé aux
systémes d'espaces f{ri-dimensionnels
actuels et futurs.

Les charpentes ouvertes ont fair une
grande impression sur l'architecture
moderne et il y a bien des raisons pour
expliquer pourquoi ces structures sont
de plus en plus acceptées parmi les
architectes.

Les architectes prétendent que ces
structures leur donnent plus de liberté
en leur offrant une plus grande diversité
de formes expressives.

Les ingénieurs apprécient les avantages
structuraux de ces charpentes, la
légereté qui leur est propre en méme
temps qu'une grande rigidité.

La grande rigidité de ces charpentes
leur permel une plus grande flexibilité
de tracé ainsi qu'une plus grande
variation de I'emplacement des supports
par rapport aux systémes conven-
tionnels.

Ces charpentes ont une réserve interne
de force qui permet & la structure de
supporter une surcharge localisée. Il est
bien connu que méme sous des charges
asymétriques, la distribution de la tension
dans les structures ouvertes est remar-
quablement réguliére. Des charges con-
centrées peuvent étre réparties plus
facilement qu'avec les formes convention-
nelles & cause de la distribution dans
tous les sens de la tension.

L'expérience a prouvé, qu'en plus les
structures ouvertes, méme lorsqu'elles
sont endommagées ne s'écroulent pas
soudainement, elles commencent par

fléchir, cette caractéristique est de
grande importance en cas d'incendie.
L'accent mis sur la pré-fabrication ces
derrigéres années, a attiré 'attention des
architectes sur le fait que les charpentes
tridimensionelles peuvent étre con-
struites a partir de simples unitées
préfabriquées qui sont dans la plupart
des cas de tailles et de formes stand-
ards. De telles unités produites en série
en usines peuvent étre assemblées
aisément et rapidement sur place par
une main d'ceuvre & demi qualifiée. En
méme temps la petitesse des unités
simplifient les problémes de la manuten-
tion et du transport.

Les obstacles les plus importants qui en
empéchaient |'utilisation universelle par
le passé étaient la complexité de I'analyse
de la distribution de la tension et la
difficulté de joindre plusieurs membres
en espace a des angles différents.

On vient maintenant a bout de ces
difficultés. En général les structures
ouvertes sont trés difficile a déterminer
et leur analyse par des méthodes rigour-
euses a imposé par le passé des calculs
longs et ennuyeux.

L'avénement du calculateur électronique
a changé tout le procédé. Maintenant
pour la premigre fois dans I'histoire du
génie civil il est possible de s'attaquer

aux analyses structurales méme les plus .

compliquées avec une plus grande
précision qu'auparavant et en moins de
temps.

L'utilisation de la soudure a grandement
influencé I'adoption plus générale des
structures tridimensionelles en acier; les
techniques modernes de préfabrication
ont progressé et la standardisation des
parties composantes & amené une
réduction des frais et une simplification
de |'érection.

L'intérét grandissant envers les struc-
tures tridimensionelles peut étre attribué,
en partie, aux développements et a la
popularité des structures en béton armé.
L'élégance des formes obtenues grace

aux charpentes en béton armé a grande-
ment attiré les architectes. Car la flexi-
bilité et la facilité de formation du béton
ont rendu possible la construction de
n'importe quelle forme désirée. Mal-
heureusement ils se sont apergus que
ces systemes sont plutdt colteux a
cause de la nécessité d'avoir une char-
pente compliquée.

Les architectes se sont rendus compte
qu'il était plus économique de construire
des charpentes tridimensionelles con-
solidées en acier, en aluminium, en bois
et en plastique plutdt qu'en béton,

Le nombre croissant de structures en
acier et en aluminium construites dans
les divers pays du globe indique claire-
ment que I'élan de ce développement
grandit si bien que I'on peut s'attendre
a ce gue l'on attache une plus grande
importance a l'avenir aux structures
tridimensionnelles.

Cet article a pour but de donner un
apergu des développements dans le
domaine des structures tridimensionelles
ces derniéres années. De grands progrés
ont été faits dans trois domaines, sur-
tout du point de vue construction pré-
fabriquée;

Des grilles a double couches,

Des vodtes cylindriques renforcées,

Des ddémes renforcés.

Structures en plastique

Page 35

Des progrés considérables ont été faits
dans les applications structurales en
plastique., Au contraire des matériaux
conventionnels, le plastique offre la
caractéristique inhabituelle de com-
prendre plusieurs propriétés désirables
en méme temps, c'est-a-dire, légereté,
solidité, translucidité et résistance a la
corrosion. Sa solidité par rapport a son
poids dépasse celle de la plupart des
métaux. Sa résistance a la corrosion et a
|'usure est étonnante. L'aise a laguelle on

le forme le rend trés adaptable a la pro-
duction en série et aux méthodes en
chaine des usines. Si l'on ne l'utilise que
pour remplacer d'autres matériaux, le
plastique peut étre colteux, mais si on
|'utilise intelligemment en formes appro-
priées a ses caractéristiques, les pro-
priétés uniques du plastique conduisent
a des solutions trés efficaces et écono-
miques. L'utilisation du plastique pour
les structures développera des produits
entierement nouveaux dont les formes et
les apparences différeront de maniére
appréciable de celles déja acceptées
par le grand public. Un facteur de limi-
tation de la conception des structures en
plastique est la rigidité plutdt que la
solidité, mais le manque de rigidité du
plastique peut étre surmonté en choisis-
sant la forme structurale appropriée.
Les structures a revétement renforcé
démontrent de fagon convaincante que
leur face est d'abord fonction de la
géométrie de la structure, c'est-a-dire de
la configuration des unités intercon-
nectées et dépend jusqu'a un certain
point des propriétés du matériau qui les
compose.

Les structures a revétement renforcé
représentent un domaine de possibilités
bien inexploré pour ['utilisation “struc-
turale du plastique. Bien des structures
en plastique on été construites ces dern-
ieres années. Des recherches l'ont
prouveé,

1. Il est possible de concevoir et de
construire de larges structures en plas-
tique qui rempliront leurs fonctions
technigues de fagon satisfaisante.

2. Les propriétés mécaniques du plas-
tigue peuvent étre définies par les
mémes concepts techniqgues que ceux
appliqués aux matériaux de construction
standards.

3. La conception technigue de structures
en plastique peut étre effectuée par les
mémes principes que ceux qui gouvern-
ent les structures en matériaux de con-
struction standards.
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En este namero

Estructuras tri-dimensionales
Pégina 10

Muchos arquitectos eminentes han
expresado la opinién de que estamos en
la vispera de una gran revolucion
arquitecténica, marcando el cambio de
las estructuras bi-dimensionales del
pasado hacia los sistemas espaciales
tri-dimensionales del presente y del
futuro.

Las estructuras espaciales estan ejer-
ciendo un impacto obvio sobre la arqui-
tectura moderna y hay muchas razones
para que las estructuras espaciales
estén ganando rapidamente aceptacién
entre los disenadores.

Los arquitectos claman que las estruc-
turas espaciales les dan mayor libertad,
proveyéndolos con formas mas expresi-
vas.

Los ingenieros civiles aprecian las
ventajas estruciurales de las estructuras
espaciales, su liviandad inherente, com-
binada con una gran rigidez.

La gran rigidez de las estructuras espa-
ciales permite una mayor flexibilidad
en el trazado, hace posible mas variacion
en la ubicacion de los apoyos que en los
sistemas convencionales. Las estruc-
turas espaciales tienen una reserva de
resistencia en si mismas permitiendo a
una estructura absorber sobrecargas
locales. Es bien sabido que aln bajo
cargas asimétricas, la distribucion de
momentos en las estructuras espaciales
es extraordinariamente 'pareja. Cargas
concentradas pueden ser acomodadas
mas facilmente que en las formas con-
vencionales debido a la distribucién
multidireccional de los momentos.

La experiencia préactica muestra, que
ademas, las estructuras espaciales, atin
cuando duramente dafadas, nunca se
derrumban repentinamente, pero empie-
zan a ceder; esta caracteristica es de
gran importancia en caso de incendio.
El énfasis puesto en la prefabricacion
durante los recientes afnos, ha llamado la
atencion de los disefadores hacia el
hecho de que las estructuras espaciales
pueden ser construidas con unidades
simples prefabricadas; en muchos casos
de tipo y dimensiones normales y cor-
rientes, Tales unidades, producidas
en serie, en la fabrica, pueden ser
facilmente y rapidamente armadas en la
obra por operarios semi especializados.
Al mismo tiempo, el pequefio tamafno
de las unidades simplifica los problemas
de manejo y transporte.

Los principales obstéculos que en el
pasado detuvieron el uso de las estruc-
turas tri-dimensionales fueron la comple-
jidad de los analisis de distribucion de
fuerzas y la dificultad de unir varios
miembros en el espacio, a diferentes
angulos.

Estas dificultades estan siendo soluciona-
das. Las estructuras espaciales en ge-
neral son muy indeterminadas, y su
andlisis por métodos exactos, ha con-
ducido en el pasado, a calculos tediosos
y largos. La introduccién del calculador
slectrénico ha cambiado todo el proceso.
Ahora, por primera vez en la historia de
la ingenierfa civil, es posible enfrentar el
andlisis de las estructuras complejas,
conuna mayor exactitud que nunca antes
fué posible y con una gran reduccién en
el tiempo empleado.

El uso de soldadura ha influenciado
enormemente el presente mayor uso de
estructuras espaciales en acero; téc-
nicas modernas de prefabricacién la han
acelerado y la normalizacién de los com-
ponentes ha conducido a una reduccién
de los costos y a una ejecucién simpli-
ficada.

El creciente interés por estructuras
espaciales armadas, puede, en parte, ser
atribufdo al desarrollo y a la popularidad
de las estructuras cdscara en concreto
armado. La elegancia de las formas
obtenibles con estas estructuras atrajé

enormemente a los arquitectos. La
flexibilidad y plasticidad del concreto lo
hacen aparecer como capaz de dar
cabida a toda forma. Desgraciadamente
los arquitectos encontraron que tales
sistemas eran muy costosos, debido
principalmente a la necesidad de usar
moldajes complicados.

Ahora se dan cuenta de que es posible
construir estructuras espaciales armadas
mas econdmicamente usando acero,
aluminio, madera y plasticos en vez de
concreto.

La creciente cantidad de estructuras
espaciales en aluminio y acero construf-
das en varios paises a través del mundo,
claramente indica que el impetu de este
progreso esta todavia creciendo y que
uno puede esperar un mayor uso de
estructuras tri-dimensionales en el futuro.
Este articulo se intenta como un examen
del progreso, en el campo de las estruc-
turas espaciales, durante los recientes
anos. Un gran desarrollo se ha alcanzado
en tres campos:

trazados en doble plano

bévedas de cafion armadas

cipulas armadas

Estructuras espaciales en
plastico

Pégina 35

Un considerable progreso se ha alcan-
zado en las aplicaciones estructurales de
los plasticos. No como los materiales
convencionales, los materiales plasticos
exhiben la calidad poco usual de com-
binar varias propiedades ventajosas al
mismo tiempo: por ejemplo; liviandad,
resistencia, transparencia y su resis-
tencia a la corrosién y al son consider-
ables, Su adaptabilidad a las formas los
hace muy utiles para los métodos de
produccion en serie y armado en la
fabrica. Si son usados solamente como
una alternativa a otros materiales, los
plasticos pueden resultar siendo mas
costosos, pero si son aplicados in-
teligentemente, en formas apropiadas a
sus caracteristicas, las propiedades
unicas de los plasticos pueden conducir
a soluciones altamente eficientes vy
econémicas. El empleo de los plésticos
en estructuras podria llegar a desarrollar
productos enteramente nuevos, cuyas
formas y apariencias podrian diferir
apreciablemente de aquellas ya acepta-
das por el publico en general. El factor
que limita el disefio de estructuras en
plastico es la rigidez mas que la resis-
tencia, pero la falta de rigidez en los
plasticos puede ser solucionada efec-
tivamente usando la forma estructural
apropiada.

Las estructuras a base de superficies
tensionadas pueden demostrar de una
manera convincente que su resistencia
es basicamente una funcién de la geo-
metria de la estructura, v. gr. de la
configuracién de los elementos inter-
conectados, y depende solamente y
hasta cierto punto, de las propiedades
de los materiales con los cuales han sido
ejecutadas.

Las estructuras espaciales del tipo de
superficies tensionadas forman un campo
de posibilidades inexploradas para el uso
estructural de los plasticos. Muchas
estructuras espaciales experimentales en
plastico han sido construidas durante
la Gltima década en varios paises. Las
investigaciones han probado que:

1. Es posible diseiar y construir grandes
estructuras hechas con materiale pléasti-
cos los cuales ejecutaran sus funciones
de una manera satisfactoria.

2. Las propiedades mecanicas de los
materiales plasticos pueden ser ob-
tenidas a través de los mismos principios
de ingenieria que los aplicados a las
estructuras hechas con materiales cor-
rientes de construccion.

3. El disefio ingenieril de las estructuras
hechas con materiales plasticos puede
ser obtenido a través de los mismos
principios de ingenieria que los aplicados
a las estructuras hechas con materiales
carrientes de construccién,
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space structures and the
lectronic computer

. S. Makowski

iagrams show stress distribution in various types of
pace frames determined by electronic computer, all
nalysed at the Space Structures Research Centre,
iattersea College ©f Technology.
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\bove: Loads in a double-layer grid 26m X 25m under
iformly distributed loading

Above:_ Distribution of bending moments in a three-
way grid of hexagonal layout under symmetrical and
unsymmetrical loading

One of the reasons for the rapid acceptance of
space frames and their general development
within the last decade has been the introduction
of electronic computers. The advantages of
space structures were known to engineers for
many years, but their analysis has been
extremely tedious and time-consuming. Design
in the past has been based on high factors of
safety because of the many approximations and
simplifications used in analysis and these
approximations rarely lead to economical use of
material.

The introduction of the electronic computer is
now rapidly changing this picture. What is an
electronic computer? What can it do? What is
its effect upon civil engineering ? Will it influence
the work of architects? These are some of the
questions which are being currently asked.
The ‘information which is being given about
computers is profuse and the technical terms
and the jargon used by those concerned with
computers does not help to make their purpose
and significance clear. Programming, flow
diagrams, floating point number, binary digits
input, output, print-out, sub-routines, autocode,
etc.—all these words have a meaning for the
people using a computer, but they remain
largely incomprehensible to the general public.
From all the developments that have taken
place in civil engineering in the last decade, the
most important one has been the introduction
of electronic computers. Their impact is now
being felt by all engineers, even if some of them
still do not fully understand the revolutionary
nature of this development.

It can be stated, without any fear of contra-
diction, that the electronic computer is the most
important tool put in the hands of the designer.
The computer is a high-speed calculating
device which produces enormous saving in
man-hours and engineering cost, when carrying
out complex calculations.

With the use of the computer, engineers are
now able to tackle problems which were pre-
viously beyond their reach and incapable of
solution with available tools. The electronic
digital computer which is really a numerical
calculator is probably the most useful kind of
machine for structural calculations. One should
not consider the digital computer as merely an
overgrown rapid desk calculator. It is more than
that. It is able to store information, follow pre-
determined processes and produce a written
answer but only when it is given a programme
of work to do. This programme has to be devised,
but many general programmes can be used so
that the application of the machine can often be
quite easy. The computer is exerting great
impact upon the whole philosophy and basic
concepts of analysis and design of structures.
Because of the ease with which stresses can be
calculated in complex systems, designers now
no longer hesitate to explore new ideas, new
shapes and new forms. The designer has now
time to check various alternative schemes and
to compare their merits.

The basic concept of the computer is simple,
although the actual operation of the electronic
computer circuits may be very involved. Essen-
tially a computer is an information processing
machine and consists of the four devices below.

input 1
device

output
device

processing
device

R
P g
e SN
V‘- } X z 3{ .\
AT
- - '& l%' Y LW \
DRI .
X
Ao SRS T Ko
B A o
Ao R KR R R KK AR >
PN P e P fy?.}. N
VST ;;f‘~.~";,e"-.":;x'_"-.-’§x_ o ’;x'f\.- NN
¢ s “ i

»

Above: Forces in the bars of the roof grid covering
one of the pavilions of the French exhibition at Nancy,
built in 1964
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A very important part of the computer is the
‘memory' device in which coded information is
stored. The external communication enters the
computer through the ‘input’ into the ‘memory’
device, gets processed, i.e. performs certain
simple arithmetic or logicaloperationsand leaves
the computer as the ‘answer' through the output
device.

Although a computer is often used to speed up
or improve engineering calculations, the main
difference between a high-speed desk calcula-
tor and an electronic computer lies in the
ability of the digital computers to deal with
general programmes.

The preparation of a typical computer pro-
gramme consists of the following seven parts:
programme planning—this step comprises the
definition of the problem, general method of
analysis, determination of the basic assumptions
and limitations of the method.

analysis—the method of analysis is specified,
parameters considered and the numerical
techniques determined to obtain these para-
meters.

programming—preparation of the flow diagram
and the specification for dealing with many
alternatives.

coding—translation. of the procedure into a
language acceptable to the computer.
checking—of the programme.

documentation—in the case of important pro-
grammes used frequently by other operators, it
is usual to prepare a detailed description or
manual.

production—the actual use of the programme
and the production of the required results. The
above description refers to the preparation of a
special purpose programme, which may be
included in the programme library for frequent
use.

During recent years several general pro-
grammes have been prepared for the analysis
of space structures. In skeletal space frames the
primary stresses are usually calculated on the
assumption that members are pin-connected
at their ends and carry axial forces only.

In certain types of space structures, especially
single-layer braced barrel vaults, this has to be
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corrected by the superposition of secondary
stresses produced by the rigidity of connections.
In double-layer grid frameworks the secondary
stresses prove, as a rule, to be small and are
frequently neglected altogether.

For smaller space structures, conventional
methods of analysis may be used, e.g. the
tension coefficients approach. For large and
highly redundant space frames, the conven-
tional methods of analysis become rather
tedious, as they result in systems with a large
number of simultaneous equations. However,
if a standard computer programme is used and
the number of equations is very large, then
there might be difficulty in storing and manipu-
lating the data, and as a result computers with
very large storage capacity are required.
Another difficulty when dealing with a large
number of simultaneous equations is the
accumulated rounding error and the length of
the computation time which is porportional to
the cube of the number of equations. Various
techniques in programming have been
developed when dealing with highly redundant
space frames.

Space structures of the skeleton type can be
easily divided with a number of interconnected
parts. This means that matrix partitioning can
be used to separate the overall problem into a
number of smaller ones whose solutions are also
interconnected.

Several techniques in such ‘step-by-step’
methods have recently been developed.
Basically the approach consists of the deter-
mination of the flexibility of a small part of the
structure and then the addition to the first part
of the remainder of the frame, joint by joint,
calculating the change in the flexibility at each
step. This procedure of adding joints has the
advantage that no alteration in the previously
calculated influence coefficients is necessary.
This process developed by C. E. Pearson is
specially suitable for structures whose parts are
identical and this applies to many types of

space frames, which often consist of prefabri-

cated identical units arranged in a regular

. geometrical pattern,

Above: Results obtained by the computer for the
three-way double-layer grid roof structure now under
construction in Madrid, Spain
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The emphasis put on prefabrication during
recent years, has drawn the attention of
designers to the fact that space frames can be
built from simple prefabricated units, in most
cases of standard size and shape. Such units,
mass-produced in the factory, can be easily and
rapidly put together on site by semi-skilled
labour. At the same time the small size of the
units simplifies handling and transportation
problems.

The chief barriers preventing a greater use of
three-dimensional structures in the past were
the complexity of analysis of stress distribution
and the difficulty of joining several members in
space, at different angles.

These difficulties are now being overcome
Space structures as a rule are highly indeter-
minate, and their analysis by exact methods has
led, in the past, to tedious and time-consuming
calculation.

The advent of the electronic computer has
changed the whole process. Now, for the first
time in the history of civil engineering, it is
possible to tackle very complex structural
analyses with much greater accuracy than ever
before and with a marked reduction in the time
involved.

The use of welding has greatly influenced the
present wider adoption of space structures of
steel; modern techniques of prefabrication have
speeded it up and standardization of component

1
Steel double-layer grid, on four columns ©
in Flittard, Cologne, by J. Schiirmann

)

ver a church

Model of a double-layer two-way grid by Prof,
Makowski, at the Building Exhibition, Olympia, 1965

3&4
Prefabricated two-way double-layer aluminium grid
iuring delivery and erection, by Istvan Kadar

o

Forces in pin and rigidly connecte

Q

grids

6

Design by |, Kadar for an industrial building 32 metres
span, of prefabricated aluminium space trusses

7

A prototype of a three-way double-layer grid tested by
Professor Makowski at Feltham

q

Prefabricated hexagonal grid in the TUC Memorial
Building, London. Engineers: Ove Arup & Partners

il

A model of a three-way space grid. All the bars are
of the same length, all connectors are identical.
Space Structures Research Centre, Battersea College
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parts has led to lower costs and simplified
erection,

The growing interest in skeleton space struc-
tures can, in part, be attributed to the develop-
ments and popularity of reinforced concrete
shell structures. The elegance of the forms
obtainable in reinforced concrete shells
attracted architects greatly. For the flexibility
and ease of moulding of concrete made it seem
possible, to construct any desired shape.
Unfortunately, they found that such systems are
rather costly, due mainly to the necessity for
complicated formwork.

Architects now realize that it is possible to build
braced space structures more economically in
uminium, timber and plastics than in

steel, a
concrete.
The ever-increasing number of steel and
aluminium space structures built in various
countries all over the world, clearly indicates
that the momentum of this development is
growing so that one can expect an even grez
emphasis on three-dimensional structures in
future

ter

This article is intended as a review of develop-
ments in the field of space structures during
recent years. Great progre n made in
three fields, mainly in prefabrication
double-layer grids

braced barrel vaults

braced dome

Double-layer grids

Several commercial firms specialize in double-
layer grids, endeavouring to produce framing
members of identical length, assembled by
means of simple connectors.

The main aim is not the production of stan-
dardized buildings, but rather a standardized
system of construction made of interchangeable
parts of high quality, which can be erected using
an entirely dry method of construction.
Double-layer grids consist of two plane networks
of members (which are not necessarily of
identical layout), forming the top and bottom
layers, parallel to each other and interconnected
by vertical and inclined ‘web' members.
Basically, there are two main types of double-
layer grids; lattice grids, consisting of inter-
secting vertical lattice girders and true space
grids consisting of skeletal pyramidal units with
a triangular, square or hexagonal base. In such
ystems, buckling of any member under a heavy
concentrated load, does not lead to a collapse
of the grid, because other members, even if not
directly loaded and often at a considerable
distance from the point of application of load,
share the load, thus producing remarkably even
stress distribution in the grid.

7

Two types of double-layer grids are particularly
popular, two- and three-way grids. The first
commercial two-way double-layer grid, was put
on the market by Mero Lid in 1942,
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The Mero system

This system uses a special type of connector
invented by Dr Max Mengeringhausen. Mero
structures consist of tubular elements threaded
into a special ball connector which enables up
to 18 bars to be connected to the same node
without any eccentricity. The system is extremely
flexible in application and has been used in
Germany and other countries for many struc-
tures widely differing in appearance and use. It
has been introduced in France under the name
of Tectovis. A very recent application of the Mero
system is the church in Disseldorf-Eller by
Eckhard Schulze-Fielitz (AD, November 1964).
He has produced other interesting designs,
cities of the future, built from prefabricated
space units, and a project for the German
pavilion for Montreal exhibition—a floating
1 pontoon of mass-produced prefabricated ele-
ments forming a three-dimensional space
structure,

The Oktaplatte system

Oktaplatte is another well-known system,
developed in Germany by the Mannesmann Co.
after the second World War. The firm has built
many steel tubular space grids for churches,
exhibition halls and industrial buildings. The
system involves a welded joint of two cast semi-
spheres stiffened by a circular diaphragm. The
tubes are directly welded to the joint. It can be
used for two- and three-way double-layer grids.

Space Deck system

In England, a large number of two-way double-
layer grids have been constructed by Space
Deck Ltd. Their system consists of prefabricated
inverted pyramids which are bolted together at
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1
Space Deck system, British Pavilion, Brussels, 1958
2
7 A German, Okiaplatte three-way grid tubular construc-
» #4 tion. The tubes are welded to a steel connector
3
7 A two-way double- ver a factory at Dreux,
France. Mero system known there as Tectovis

—p : | 4
Mero-construction used for the framework of a church
in Diisseldorf. Architect: E. Schulze-Fielitz

< 2
A Mero ¢ ector
6
) 5 _E"e:t\;:'w of a multi-storey building with Nenk
{
Unistrut construction. A scho

ol building in Mic higan,
d

USA. Architect: C. A, Attw

> d %54 G The erection of a Unistrut grid over a plant at Wayne

Michigan, USA. All elements are the same length,
joined together by simple connectors
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Three-way double-layer grids

Three-way double-layer space grids appeal to
architects and engineers alike, because of their
attractive regular geometrical pattern and great
flexural and torsional rigidity.

The structural advantages of this form of con-
struction were realized many years ago by the
French engineer, Robert Le Ricolais, now
Professor of Architectural Design at the Institute
for Architectural Researches, University of
Pennsylvania. Le Ricolais proved that
similar configurations are found in nature. The
inherent economy of natural forms follows from
the fact that nature builds her structures in such
a way that internal forces act invariably in the
direction of minimum effort. Buckminster Fuller
has also turned his attention to this type of grid
and has used it frequently in his structures.

A recent example of a tubular three-way double-
layer grid is the NCR Pavilion built for the 1964
656 New York City World's Fair. Deeter and
Ritchey were the architects, and the engineer
Eugene V. Dotter was responsible for the struc-
tural design. In order to achieve optimum
strength at a minimum cost, he incorporated
space frames—a three-way double-layer grid for
both the roof frame and the second floor. The
grid consists of tubular steel elements, all of
equal length, 8ft for the roof, 4ft for the floor. The
space frames, which have a very irregular layout,
are supported by only three steel pylons, 62ft
high, located approximately at the vertices of an

20m ]
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equilateral triangle with sides 70ft long. The
tubes, whose diameters range in size from 24in
to 8in, have been interconnected at the joints by
welding to prefabricated steel spheres. In spite
of the great complexity of the layout, the space
frames have been analysed by means of an
electronic computer. As a result of this analysis,
precise axial forces have been determined in a//
members of the grid. Even for an experienced
designer of space structures, this is an achieve-
ment of great magnitude.

Steel space frames

There is little need to draw attention to the
activities of the French consulting engineer,
S. du Chateau. He is well known, not only in
France, where he is the leader of steel space
structures, but throughout the world.

During the last five years, he has built many
frames, all of them in steel. Two years ago, he
introduced into France, a system of a pre-
fabricated double-layer grid, known as the
Pyramitec. It has proved to be very economical
and has been used with great success for many
industrial buildings. Recent examples of such
structures, covering large spans, are the roofs
over the factories at Briare, La Fléche and
Sorbiers. A further improvement is his pre-
fabricated space system known as Tridi-
matec.

Du Chateau's most spectacular design is the
National Exhibition at Nancy, France. This
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over 183,000ft2. Three identical halls of square
ayout have a clear span of 149ft, one double hal
es 149ft x298ft, an

vers an area 149ft x486ft, without internal
supports. The pavilions are covered by double-

d the largest hall

sr grids consisting of prefabricated steel
» dimensions. For
is arranged as a

pyramidal units, all of the :

(7]

greater rigidity, the structu
diagonal two-way double-layer grid. The pre-
fabricated units are made of angle sections
connected by welding and are mass-produced

a jig in the fa oy
bolting. Some 90X Are
used in the construction. The erection was

extremely simple, all the roofs being asst mbled

at ground level and hoisted up bodily, using only

Tour erection towers.

sis of these normally statically indeter
minate structures, was carried out by the Space
Structures Research Centre at Battersea College
of Technology in London, using a specially
developed programme for the electronic com-

1T ¢ ver 4_:
arias An
swimming

1962. Mor¢

ample is his 50m
in Boulogne

lantes, co

d a churc

by a three-way prefabricated st¢

D 1Y el grid having
length of 36m. Another, Notre Dame de Lourdes
at Montfermeil, Seine, is nearing completion.

1,2&

Grid roofs over factory at La Fléche, a gym
Beauvais, and another at Lagny, all by S. Du Chéateau
4
The internal view of the ree-way tubular double
layer grid over a swimming yol at Bilancourt, Paris,
S. Du Chat Makowski

5

Details of the Tridimatec SDC connector used by
S. Du Chéateau

6

Framing plan of the three-way double-layer tubular
yrid over the NCR Pavilion at the World Exhibi-
, New York, 1964-6

nasium

au, Structural a

ySiS,

yrid r pool a
Makows
Plans and junction details showing how prefabr
cated Tridimatec roof bays, 15mx10m, arejtjoined

together and assembled. S. Du Chateau

1,2, 3 and 7 are to the same scale
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1
Prefabricated connector used by S. Du Chéateau for
his domes and grids

2

Section and roof plan of a grandstand at Magenta,
New Caledonia, by S. Du Chateau

3

Steel braced dome by S. Du Chéteau, supported at
three points, over a market at Agadir, Morocco. Span
34m
4

Plan and column details of an auditorium at Smith
Falls, Canada. The aluminium space grid is Triodetic,
designed by S. Fentiman & Sons

1 decking 4 2in bracing rod, field

2 22inx 3in washer welded

3 steel channel 5 3in anchor bolt

56&7

Various prefabricated Triodetic conneclors developed
by Fentiman & Sons

8

Three-way aluminium Triodetic grid, erected in 1963
at Camp Merrywood, Canada

9

Elevation and plan of a boathouse 50ft span, Triodetic
construction, erected at the Triennale, Milan. The
design received an award

1:)

Details of the connectors used for the boathouse
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Steel grid domes

Du Chateau's three-way steel grid domes are
famous. The first, built in 1958, covers a power
station in Grandval (Cantal) France. It has a
diameter of 42m and a rise of only 6m. A more
dramatic example of the three-way tubular
system is his dome on a church in Chartres. For
his churches he uses a special connector. The
main advantage of it is that it is identical for
allthe nodes and allows a simple accommodation
of small differences in the length of the mem-
bers. For domes with small rise-to-span ratio, the
tubular members are originally cut to the same
length. They can both slide and rotate in the
connector and it is very easy to adjust the length
or the inclination of the tubes before they are
welded to the connectors on site.

New connectors

The connector is the most important part of any
prefabricated system, and the final commercial
success of any system relies directly on its
effectiveness and simplicity. Many different
types of connector for prefabricated space
structures have been proposed, some have been
used in practice, but only very few have survived.

The most successful connector, developed only
two years ago, is the Triodetic system, put on the
market by a Canadian firm, S. Fentiman and

/\ , "4
R VA VAV AYAY VAW WAV AVAV A VAWAVAV AV
i NN NNNNINININ

Sons Ltd of Ottawa. This connector is a break-
through in the economic construction of space
frames. It was developed originally for aluminium
members, but is now being used for steel struc-
tures. It relies on a mechanical method of joining
members at different angles in space without
welding, riveting or bolting. An extruded hub is
used, into which may be inserted members of
any cross-section following the application of a
deforming process to their ends, thus allowing
true three-dimensional frameworks of light
weight to be readily fabricated in the form of
grids and shells of single or double curvature in
one or two layers.

The Triodetic system will be used at the Mon-
treal World Exhibition in 1967, to cover one of the
pavilions at the Place D'Accueil. It has also been
proposed for a roof grid over the halls of the
University of Saskatchewan, in the form of a two-
way double-layer prefabricated space frame.

A most interesting and unusual structure, known
as the Sky Deck, has just been finished at
Ontario, Canada. This is a tower 460ft high, in
which the Triodetic system was used to form
support bracing at the top.

A small boat house, built in Triodetic, as a
double curved shell structure of 50ft span,
erected at the recent Triennale di Milano, Italy,
was awarded a silver medal.
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The Triodetic system has been used in Britain
Applications include an aluminium demount-
able dome, erected in April 1965 in London, and
a permanent structure covering a 50ft? reservoir
at Tarbert, Argylishire. This structure consists
of prefabricated aluminium tubes forming a
two-way double-layer grid. The whole weighs
approximately one ton. Arrangements were
made for an engineer of the suppliers, The
British Aluminium Co. Ltd, to supervise the
erection of the space frame, but on his arrival
he found that the contractors, using local labour,
with no experience of the system, had already
finished the erection. They claimed that the
erection was simpler than that of conventional
roof trusses and much more rapid. In addition
to being marketed initially in Canada, the
Triodetic system is an entirely Canadian
development,

Developments in Canada

One of the leading exponents of space frames in
Canada is Jeffrey Lindsay, a former associate of
Buckminster Fuller. Like the late Dr Kiewitt of
Roof Structures Inc., Jeffrey Lindsay has no time
for publicity; he is so absorbed in his work that
it is unlikely that he notices that other people
are frequently obtaining credit for developments
started by him. It is probably true to say that
even if he did notice it, he would not mind.
Lindsay has an intuitive feeling for space
structures, and although he rightly stresses the
influence of prefabrication and always empha-
sizes the importance of industrialized systems,
he rarely builds two identical space frames. He
searches always for new solutions, for modifica-
tions and improvements. His structures are an
excellent example of the trend towards mass-

: &r"\""w’l
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produced components of few different types
with high-speed erection technique.

Mention should be made of the prefabricated
aluminium domes and braced barrel vaults built
by Lindsay and known as the shell truss grid.
This is extremely versatile and can be applied to
any shell form. The framework consists of pre-
fabricated hexagonal space units. Six aluminium
tubes form a pin-connected hexagon, stiffene

by inclined flexible cables which in turn are
pretensioned by a tubular vertical spreader.
This forms a basic prefabricated unit, which can
be used for the construction of space grids. In
this type of bracing, tension and compression
are completely separated and the number of
compression members meeting at any joint is
limited to three. Such hexagonal units can
be joined together easily on site to form a three-
dimensional network to make domes or barrel
vaults.

A further development of this idea is made in
Lindsay's work on behalf of Erickson & Massey,
architects for the new Simon Fraser University
in British Columbia, put up in 1965. Roof trusses
prestressed by means of horizontal
spreaders. The prefabricated trusses cover
the central hall of the University, which has an
unobstructed area 297ft X133ft. The top and
bottom chords of the trusses (133ft long), as well
as the horizontal spreaders, are of laminated
pressure treated fir. The tie rods and fasteners
are of high tensile stainless steel. Verticals are
in galvanized steel tubes, 2iin square. Each
truss is assembled in a cambered jig, hoisted
up into place and bolted down to two concrete
supporting rails. The spreaders are interlocked
except at two expansion joints. The gutters are

are
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also of laminated wood, protected by an asphal-
tic composition and are wide enough to walk in.
Jeffrey Lindsay's greatest contribution in the
field of prefabricated space frames will probably
be a cellular structural system for ‘Expo 67'. The
system, already accepted in principle by the
client of two main exhibition buildings, will
provide the largest space frame buildings ever
erected. The architect, Jerry Miller, required a
cellular prefabricated system capable of accom-
modating as yet undesigned exhibits, with
unknown size and weights, requiring some
300,000ft? of floor area on several levels. The
structure will consist of prefabricated, mass-
produced steel components, making up a space-
filling matrix of truncated tetrahedrons, oriented
for horizontal floors and ceilings and walls with
a 72° slope. According to the designers, the
variations with single or multiple truss depths
are unlimited.

This design emphasizes once again the
necessity for close collaboration - between
architects, structuralengineersand contractors.™
The decision to use space frames confirms grow-
ing awareness of their advantages and excep-
tional design flexibility.

*Architects: Affleck, Desbarats, Dimakopoulous,
Liebensold and Sise (Guy Desbarats with T. E. Blood).
Spaceframe designers: Jeffrey Lindsay and Associates.
Engineers: Eskenazi, Baracs and de Stein with P.
Harris and Leslie Jaeger.
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1&2

Space frame for EXPO 1967, Montreal. Jeffrey Lindsay
3,4& 5

s-section, plan, and views of a reservoir at Tarbert,
rgylishire, covered by a three-way aluminium Trio-

Transmission tower built by Tubewrights Ltd in 1965.
Computer programme prepared at Battersea College
8

Radar tower built in 1965 near London, Prefabricated
tubular elements joined by simple node connectors
Z. S. Makowski, D. Robak
9&10

Model showing the pretensioned timber trusses
developed by Jeffrey Lindsay for the new Simon Fraser
University in British Columbia, built in 1965

20
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1

A barrel vault covering a gymnasium in Carpentras,
S. Du Chateau. Structural analysis, Z. S. Makowski

o

Models of braced barrel vaults used in the experi-
mental investigations at Battersea College

f a prefabricated barrel vault of the SDC
ourt in Paris

Erectior

type over a tennis ¢

T‘_-:‘H:‘»- hell' tubular barrel vault near Lond

Erection of a Wuppermann Braced barrel vault

©

A tubular latticed stressed-skin structure covering a
S E

factory in Sussex. Engineer Samuely

J/
7

]
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-J.I.I.l.

Braced barrel vaults

In the last few years, renewed interest has been
shown in braced barrel vaults. Many industrial
buildings have been covered with prefabricated
systems of this type. In Great Britain the ‘light-
veight shell' construction developed by Mr
Cyril Blumfield, has b used often as well
as the ‘lattice shell'. The latter system has been
used to cover several churches. Du Chateau, in
France, has designed several three-way grid
braced barrel vaults. One such structure covers
a tennis court at Vaugirard, Paris. The barrel

vault, made from prefabricated steel tubular
units, has a width of 18m and a length of 36m
and is covered with translucent plastics. All the
members are welded to the conneclors pre-
viously mentioned, in which the tubes can both
' The structure is remarkably

slide and rotate.
gt

Timber and
proved to be very p

ciation of 12 firms speciallzt

barrel vaults have
1 the USA. An asso-

s in lamella struc-

tures
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Keio high school gymnasium under construction. The

roof is a two-way grid of tubular steel units
1: F. Matsushita, M. Sato.Co

1 Works

nd w under structio of th
The roof is made up
5 built up with identical lattic
: F. Matsushita. Co

aluminiur
a. Structural
Hokugo, M. Sato. Con-
struction: Tomoegumi Iron Works

ed with a tut
s: H. Kunikata, M. T
Aatsushita, H.

It
an

Developments in Japan

In Japan, Tomoegumi Iron Works, has built a
significant number of large-span braced barrel
vaults using their ‘Diamond Shell’ em. The
chief designer of this firm is Dr Fujio Matsushita,
responsible for the design of many steel space
structures. His firm specializes in the construc-
tion of prefabricated space frames. Auditoria,
gymnasia, assembly halls, churches, exhibition
halls and industrial buildings have been covered
by their domes, barrel vaults, flat grids or braced
hyperbolic paraboloids. An impressive example

of a double-layer two-way grid is the huge roof
over the gymnasium of the Keio High School
built in 1963. The architect of this economical
structure is Nissin Sekkei; the structural
designer, Fujio Matsushita.

Many space structures have been erected in
Japan in recent years, largely under the inspira-
tion of Professor Yoshikatsu Tsuboi, head of the
Institute of Industrial Science at the University
of Tokyo. His name is specially connected with
the bold design of the steel dome (span 110m)
covering the International Trade Centre in Tokyo,
constructed from prefabricated latticed stee

units forming a three-way double-layer grid. A
truly magnificent structure, sat sfying from a
purely aesthetic point of view and constituting a
real landmark in civil engineering achievement.
s> was the chief structural engineer for Tange's
al Indoor Stadium, Yoyogi, Tokyo
y 1965), as w I {
Gymnasium of Shimonoseki City, completed in
1963. In this case th
an area of 60m X 80m.

Recent developments have emphasized mem-
branal structures in which be
minimized or

» remarkable Mun

steel space frame ¢
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nding is either

eliminated entirely and the
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8
external loadings are transferred to the founda-
tion by direct stresses. It is known that direct
stresses are far more efficient in resisting the
load than bending stresses. Hyperbolic para-
| examples of such structures. Archi-
tectural possibilities are almost unlimited and
numerous structures of this type have been built
all over the world in reinforced concrete. The
beautiful hyperbolic paraboloids built by Felix
Candela have attracted a great deal of attention.
Many engineers now realize that it is possible to
construct hyperbolic paraboloids also in timber,
steel or aluminium. Some of them have proved
to be very economical and a considerable
number have been erected in the USA, Europe
and especially in Japan. Perhaps the best
example is the steel hyperbolic paral oloid
covering the wrestling stadium built in 1963, in
Tokyo, for the Olympic Games. It consists of
latticed steel units forming a three-way bracing
for the hyperbolic paraboloid, having side
lengths of 70m. This huge steel space frame
covers basketball courts and provides seating
accommodation for 2000 spectators. The roof
consists of four hyperbolic aboloid braced
shells. Normally, the foot ties of this kind of shell
structure are awkward elements, which inte rfere
with the external appearance and functional
arrangements. In this structure, the architects
(Yoshinobu and Ashihara) decided to locate the
walls of the stadium. As the

ids are

exterior

four beams at the intersecting diagonals of the
four shells would extend too far out if the court
surface was loca at ground level, the entire

stadium was sunk halfway into the ground. This
treatment not only made structural arrange-
ments easier. but also brought the entrances to
stands down to ground level.
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Braced domes

Braced domes involve an important part of
engineering practice and theory. They are com-
posed either of curved members lying on a sur-
face of revolution, or of straight members with
their connecting points lying on such a surface.

Their classification is difficult, due to the great
variety of possible forms. The present revival in
interest is to be attributed to the great popularity
of Buckminster Fuller's geodesic domes. How-
ever, many other types of bracing are possible
and several of them have received special
attention from architects and engineers during
the past five years, because of their structural
advantage over the geodesic dome.

Three-way grid domes

Because of their great strength and resistance
to unsymmetrical loading, they have been used
in many countries. Several extremely interesting
three-way steel and aluminium domes have been
built in Czechoslovakia, Rumania, Hungary,
France, USA, Canada and Japan. The principle
designers of these structures, are Professors
Lederer, Tsuboi, Wright, Buckminster Fuller,
also Dr Matsushita, du Chateau, Soare, Dr
Kiewitt and Kadar.

Lamella domes

The steel and timber lamella domes built by
Roof Structures Inc., USA, are highly econo-
mical. They consist of a large number of inter-
connecting units called lamellas, forming a
lozenge-shaped pattern; each lamella is twice
the length of the side of a diamond. At the joint
one lamella unit runs continuously through with
the adjacent intersecting members connecting
to it at its midpoint. Roof Structures Inc., is
leading in the field of lamella structures. Their
recent development is the ‘parallel lamella’
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system in which the dome is divided into a
number of cyclically symmetrical sectors braced
by two sets of lamella members, each parallel
to one of the main radial ribs.

Several big domes have been built in the USA
using this system. Good examples are the 81m
diameter steel dome built in 1959 by Roof
Structures Inc., over the Brown County Veterans
Memorial Arena, or the 78m diameter dome
covering the City Coliseum in San Angelo,
Texas. The biggest parallel lamella steel dome
has just been finished in the USA. It covers the
Harris County Sports Stadium in Houston,
Texas. The dome has a clear span of 642ft and
is thus the biggest dome in the world. Built by
Roof Structures Inc. and designed by Dr G. R.
Kiewitt and L. O. Bass assisted by a team of
experts, its surface is divided into 12 sectors
each sector being divided again into six peri-
pheral joints along the tension ring and six
joints along meridian ribs. The steel lamellas
are up to 120ft long; they were prefabricated in
the factory and arrived at the stadium on special
trailers. There is seating for 46,000 for baseball,
66,000 for conventions and boxing matches. The
net weight, including not only the steel lamella
units, but also the tension ring, is only 16:61b/ft2,
a remarkably low figure for such a span.

Movable domes

Another spectacular structure is the retractable
domed roof in nickel stainless steel covering a
public auditorium in Pittsburgh, USA. It has a
diameter of 417ft and a rise of 109ft. The dome is
divided radially into eight leaves, slightly differ-
ing in size so that they can be nested. Six of the
leaves are movable and two stationary. At a
touch of a button, the six movable leaves, each
weighing some 300 tons, roll round into the
nested position above the two stationary leaves.

U

,."1 jzlj & :

Light designs

The honour of one of the lightest dome struc-
tures in the world for its size and applied load
should go to the steel ribbed dome built in 1963
for the Pacific National Exhibition Agrodome
Building, Vancouver, Canada. It is a spherical
steel grid system, having a clear span of 225ft
and consisting of 36 meridian rafters and 17
rows of concentric ring purlins. Every second
row of panels has been stiffened by diagonal
cross-bracing consisting of tension rods installed
to resist panel shear. The dome is light and
economical because of the prefabrication of the
ribs and the great simplicity of erection. Cover-
ing 40,000ft2 of uninterrupted floor area, the steel
framework weighs only 7-3Ib/ft2 of floor. The cost
of the erected roof was only $2.30 per fi2 of floor.
This price included also field painting and the
timber roof deck. The structure was designed by
Mr Heino Loo, Senior Design Engineer of
Western Bridge Division of Canada Iron Found-
ries.

1

Braced dome of the Kiewitt type over the Armory
Building, Little Rock, Arkansas
2

Steel dome, Vancouver, Engineer: Heino Loo

3

Ribbed steel dome over an oil tank at Brunsbiittelkoog
4

Erection of a tubular dome, span 310ft, at Brno,
Czechoslovakia. Professor Lederer

5

Model of a double-layer dome. Professor Makowski

6

Auditorium with a retractable dome, maximum dia-
meter of 417ft, at Pittsburgh, Pa, USA

7

The largest-span steel dome in the world, Houston,
Texas. Roof Structures Inc, Consultant: Professor
Makowski

8
Timber lamella dome built by the Roof Structures nc.
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Demountable domes

Among the most engaging of light tul

Ar gome

are those designed and built in Ahmedabad by
Gautam Sarabhai. Having seen Buckminster
Fuller's geodesic dome started to experi-
ment with wire models and as a result of his
studies he worked out, from first principles, an
extremely economical stem of bracing. In
56, he built three models before attempting the

construction of the first full-size dome. The
original model was 2ft in diameter and drinking
straws were used as the members. The second
was a 6ft diameter dome using gin copper
tubing. The last experimental model t
across and made of §in steel wire 3. The first real
dome built by Sarabhai was constructed in
1956-57 for a Calicloth travelling exhibition 4. His
second dome is of an improved design. Its dia-
meter is 100ft 6in and height only 26ft. The struts
are of ,,’m and 2in steel ml::ing. The skin is a spe-
cially treated waterproof canvas. The total length
of tubing is half that of the first dome and the
area of the fabric is reduced by 30 per cent. It
half the time to erect and dismantle

Sarabhai's domes are completely demountable
and re-usable. Each structure is no more thar
atruck-load. Steel tubing has been used because
of the rough handling that has to be withstood

and

these domes

in transport and during
klwﬂul\“\lnL The total
(including skin) is about 0-6¢ IHI ft2,

The domes can withstand wind velocities up to
miies per nour,.
In 1963 Sarabhai b
stressed-skin dome for the Caliclo
Ahmedabad 5. It stands on a D
60ft x 60ft, covered with a three-way doubl
er grid made from 2in steel tubing and 1in
its 6. The fr"? and tom layers are con-
tinuous runs of steel tubing connected together
at each joint lu a single bolt only. The hori-
zontal tubes are continuous, flattened and drilled
at the nodal points. The inclined diagonal mem-
srs consist of short lengths of tubes having
ly bent, flattened and drilled for

sement,

their ends suitab

connection

1R

Erection of th travelling exhibition domes | ¢
Il. The domes are built in circular fashion spiralling
into the highest point. No scaffoldir required
because as the long struts are interwoven they hold
themselves in position, End tubes are propped up

from below w workmen clamber up to knit them
t etr tr
i t entre
Ext ne Diameter 25ft: struts
t VITe vater-repellent cotton fabric
C " el 57. Diame
X ¢ rut Ar | na
ALer re | tor [ I POIYE € |

cloth shop, Ahmedabad,
d skin dome, 50ft diz

1963, All-weather
No struts, self-

orting overlapping sin waterproofed p
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Aluminium domes

Of the many recent developments in aluminium
space structures, one has to single out the
activities of a Hungarian engineer, Istvan Kadar,
who has built many aluminium domes of pre-
fabricated units. His design for the Budapest
Industrial Fair, 1961, was awarded a gold
medal. This demountable dome, 47m in dia-
meter, is hexagonal in plan and is built from
prefabricated aluminium triangles, bolted to-
a to form a regular spherical network. He
has also constructed several double-layer grids,
some of them of considerable size.

1

Tokyo country club, designed by Geometrics Incor-
porated in collaboration with R. Buckminster Fuller.
Built by the Taisei Construction Co.

e

Tubular aluminium geodesic
City. Diameter 200ft, weight 62,
a subsidiary of Alcoa

3
Aluminium dome built in the Triodetic
4

Aluminium dome covering the Headquarters of the
American Society for Metals, Cleveland. J. T. Kelly

5]

An aluminium two-way grid dome during a trial erection
Hamman type

outside Mexico

it by Alcomex,

6&7

Aluminium domes built for the Budapest Industrial
Fair 1961. Designer Istvan Kadar

8

Prefabricated elements used by Istvan Kadar

Y

Mannesmann aluminium dome

10

BEA aluminium dome built from prefabricated units
for the British Trade Exhibition, Stockholm 1962.
Space Structures Research Ltd. Analysis: Makowski

| }
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tion pavilion. Diameter 76ft, design by Modular Metals
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Two-way steel grid dome,
9

{rupp Pavilion, Hanover

Folded plate steel roof, California, by Steelways
} & 4

Interior and exterior of the Ligh Sports
New tle upon Tyne. The laminated timber
y wide, 104ft long, with a maximum ¢
26in at their centres, tapering to 18in at the founda-
tions and 10in at the thrust ring. Architects:
Williamson, Faulkner Brown and Partners, Structural
consultants: Cooper, Higgins and Partners

5

Roof of the Bristol Hotel, Lagos, 1962. All pyramids are
identical units in aluminium alloy sheet

6

Aluminium space grid for the IUA building, 1961
London. Theo Crosby. Structure: Prof. Makowsk

71&9

Tests to destruction on full-size aluminium pyramids
8

Detail of the connector used at Lagos

10

A node connector for the South Bank building

11&12 A
Pyramidal structures developed by Z. Makowski

Centre,

The largest laminated timber braced dome in
Great Britain was built in 1964 at Newcastle
n Tyne. It has an overall diameter of 206ft.
minated timber used as it combined a
high strength to weight ratio, ease of fabrication,
transport, erection and low final cost. The
laminations of the ribs are bonded with Aerodux
resorcinol glue, Each rib is 104ft long and 8%in
wide, the depth varying from 26in at the centre
to 18in at the base and 10in at the apex thrust
ring. The consulting engineer was D. W. Cooper;
the architects: Williamson, Faulkner, Brown &
Partners.

Folded plate systems

The practical difficulty of producing smooth
surfaces curved in two directions has led to a
greater interest in folded plate systems, which
are equally interesting architecturally, but are
much simpler to construct. Folded plate systems
are not only of precast reinforced concrete, but
also of plywood, plastics, aluminium and steel.
Various interesting lattice systems have be
developed using prefabricated panels, inter-
connected along their common edges. These
structures are typical examples of stressed skin
systems in which the external loading is resolved
into components acting in the planes of the
plates forming the structure. The components
or the skin forces can be resisted very efficiently
as they act in the direction of the greatest stiff-
ness of the plate. Countless variations are
possible, varying from simple repeating V
systems to very complicated ones involving
several plates in each unit, Such systems are
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known as ‘'space planes' and are made up of two
or more diaphragms, usually triangular or poly-
gonal which interact and support vertical loads
without beams or trusses.

Structures of any layout can be covered with
ms—pitched roof-type structures,
portal frames, arches, cylindrical barrel vaults
and domes are of particular interest. There are
various exciting possibilities for light pre-
fabricated lattice units, which could be designed
for quick erection by semi-skilled workmen.

these sys

It must be pointed out that these systems derive
most of their strength from their shape—their
form gives them great rigidity, making p
the very efficient use of construction materials
of low Young's Modulus, such as plastics and
aluminium, which in orthodox types of con-
struction would normally lead to excessive
deflections.

sible

Significant developments have been carried out
during the last five years in the construction of
timber folded plate structures, mainly in the
USA. Timber roofs consist of
rectangular plywood-sheathed diaphragms,
tilted so that the long edges are level and the
short edges inclined. For large spans, the use
of space-plane construction eliminates much
of the heavy framing used in conventional
systems. In addition, the use of prefabricated
units permits closer cost control, reduction in
labour cost, better control during erection on the
site and less dependance on weather. Recently,
several churches, meeting halls, schools and
warehouses have been covered with timber
folded plate roofs.
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Stressed skin space grids
An interesting system of stressed skin space

grids, known as ‘Pyramroof' construction, has
been developed by the author in collaboration
with Space Structures Research Lid. It is an
extension and an improvement of the more usua
type of double-layer space grid. 'Pyramroof’
construction is a stressed sheet space system
which combines great structural efficiency with
all the possible advantages of prefabrication.
Stressed sheet space grids consist of a large
number of prefabricated three-dimensional
units, made from these sheets inter-connected
along the edges and arranged in regular geo
metrical patterns. The superiority of stressed

skin space structures over the double-layer
grids of the skeleton type lies in the fact that
whereas the former require a sepa roof

decking, which as a rule does not contribute to
the overall stifiness of the system, in the case of
a sheet structure such decking can be provided
by the sheets themselves acting not only as a

roof covering, but also as a load-bearing part of
the structure. It has b ' proved also that in the
case of skeleton space systems, their overall
strength is governed by the buckling of the
compression members. In the case of stressed
skin sheet space structures, the compression
edges of the sheet units receive additional lateral
restraint from the adjacent sheets, thus effec-
tively preventing their tendency to buckle. This
increases considerably the load carrying capa-
city of the whole system.

) O

The first commercial application of the ‘Pyram-
roof' is the roof covering a restaurant in the
Bristol Hotel, Lagos, in Nigeria. It covers an area
of 52ft < 48ft and consists of 150 inverted pyra-
thin aluminium sheeting. Each
< 4ft at the base and 3ft 6in high

mids made in
pyramid is 4ft
The whole roof is supported by only four
columns. Another equally interesting structure,
also designed by the author, and built in this
system, was the roof over the headquarters
building by Theo Crosby for the 1961 Congress

10

Union of Architects in

of the International
London. This roof consisted of 132 prefabricated
sheet pyramids. These pyramids were identical

n dimensions and were 8ft xX8ft at the b
and 7ft high, covering an area of 160ft X ¢
These structures made a considerable img
and since their erection several similar alumi-
nium sheet space systems have been built
in Europe and the USA.
The stress distribution in the stressed skin space
grids is primarily of the membrane type with
virtual elimination of bending stre
rigidity of the aluminium pyramida
structures became apparent during laboratory
tests on large-size specimens. This encouraged
investigation of plastics
pyramidal systems. Tests carried out by the
author and his research students, D. Robak and
R. Gilkie at the Structural Plastics Resea
Unit, Battersea College, on such structures,
revealed that plastics pyramidal units have a
surprisingly high load carrying capacity.
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Plastics space structures

Considerable progress has been made in the
structural applications of plastics. Unlike con-
ventional materials, plastics exhibit the unusual
feature of combining various desirable proper-
ties at the same time, e.g. light weight, strength,
translucency and corrosion resistance. Their
strength to weight ratio is higher than for most
metals. Their resistance to corrosion and wear
s outstanding. Their ease of formability makes
them very adaptable for production line and
factory assembly methods. If used merely as a
direct replacement for other materials, plastics
may prove to be more expensive, but if applied

182

Interior and exterior of an all-plastics radome built by
the English Electric Co. Ltd

3

One of the earliest plastics radomes built in Great
Britain by C. F. Taylor (Plastics) Ltd

4
An ‘English Electric' Unidome, 26ft in diameter
5&6

Inter'or and exterior of an all-plastics umbrella roof
structure over a market in Fresnes, France

Interior of a plastics garden shelter at Strathcona Park,
Canada

8

Main types of plastics radomes
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in an intelligent way in shapes appropriate to
their characteristics, the unique properties of
plastics may lead to highly efficient and econo-
mical solutions. The use of plastics in structural
applications may develop entirely new products
whose shapes and appearances may differ
appreciably from those already accepted by the
general public. The limiting factor in the design
of plastics structures is stiffness rather than

strength, but the lack of stiffness in plastics can
be effectively overcome by the proper choice of
structural form.

Stressed-skin structures demonstrate convinc-
ingly that their strength is primarily a function
of the geometry of the structure, i.e. of the con-

figuration of the interconnected units, and
depends only to a limited extent upon the
properties of the material of which they are
made.

Space structures of the stressed skin type are a
field of largely unexplored possibilities for the
structural use of plastics. Many experimental
plastics space structures have been built during
t last decade in various countries. Research

proved that

1. It is feasible to design and construct large
structures made from plastics materials which

will perform their engineering functions in a
satisfactory manner




2. The mechanical properties of plastics
materials can be defined by the same engineer-
ng concepts as are applied to the standard
materials of construction.

3. The engineering design of structures made
from plastics materials can be accomplished by
the same engineering principles as are applied
to structures made of standard materials of
construction

The most spectacular use of plastics as main
load-carrying structural material for space
structures is provided by the plastic domes,
especially the radomes, built in many countries
during the last few years, and these examples
stress the particular adaptability of plastics.

Many industrial firms have already gained a
considerable amount of practical experience in
the production of all-plastic domes

After the dramatic use of translucent polyester
fibreglass umbrellas designed for the American
Exhibition in Moscow in 1959, another equally
exciting design in fibreglass reinforced plastics
was tried two years ago in France, where a
market in Fresnes was covered with 18 large size
interconnected plastics umbrellas

Due to the low-bearing strength of the ground,
use of steel or concrete was ruled out, and
construction was possible because of the light
weight of the plastics. Certain parts of the
umbrellas were translucent, transmitting light

to the interior of the building. A very similar
technique was used by the same firm, Société
des Chantiers Réunis Loire-Normandie, for a
second market in lvry, built last year. Each vault
is made up of four elements resting on a central
column which is also made of plastics. Elements
were bolted together, two by two, on the ground,
and the half-vaults made in this way were raised
by a small crane and placed on the columns. It
is interesting to note that in 1965, also in France,
another large market in Epinay-sur-Seine was
covered by prefabricated glass fibre reinforced
plastics roof consisting of folded plate elements.
The result, architecturally and structurally, is
most satisfying.

[ \)
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Plastics folded plate roof, Mickleover Transport Ltd.
2

Cross-sections, elevation and plan of a 38ft prefabri-
cated glass reinforced plastics units used for a
garden canopy in Houston. Weight 240ib

3

All-plastics barrel vault built at Battersea College
Principle types of folded plate barre! vaults
5&6

Erection and roof details of an all-plastics prefabricated
building in the Clamp system developed by James
Dartford, produced by Mickleover Transport Ltd.

1 %in polyester-glass outer skins, self extinguishing
2 3in expanded phenolid foam core

3 weather seal 4 m.s. angle stop

7&8

Plastics prefabricated buildings built for Bakelite by
Mickleover Transport Ltd.

9

Circular folded plate structures in plastics

10

Lifting up of a 24ft diameter folded plate plastics roof
for a hall of the Hylton Red House. Webster Davidson

11&12
Prefabricated glass reinforced polyester resin roof
modular units developed in ltaly

13
Transport of the prefabricated roof units shown in 12
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Current trends put a special emphasis on mem-
branal structures in which bending is either
minimized or eliminated entirely. A typical
example is a hyperbolic paraboloid. Several all-
plastics hyperbolic paraboloids have been con-
structed during the recent years in the USA and
Canada. Although chronologically the develop-
ment of plastics structures in Great Britain has
been, perhaps, late in comparison with those in
other countries, the practical achievements in
the field of all-plastics space structures are
much more pronounced here than in many
other countries. This is mainly because of the
activities of the London firm of Mickleover
Transport Ltd. This progressive firm has been

actively engaged on an intensive evaluation of
the potential for plastics in structural applica-
tions. During the last few years they have built
many all-plastics space structures. They have
developed special folded-plate roof components
of large dimensions. Several structures were
put up in 1965 using this system. The most
encouraging thing is that the cost of these truly
all-plastics structures has proved to be only
marginally higher than that of similar structures
built in conventional materials.

Of many recent developments in Iltaly, mention
must be made of the highly successful design of
modular roof sections for houses and industrial
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A most interesting concept is the idea o

t pyramids for the construction of

T using
plastic
double-
systems consist of a large number of pre-
fabricated three-dimensional units, made in thin
sheets, interconnected along the edges and
arranged in regular geometrical patterns.They
possess several advantages. The stress dis-
tribution is of the membrane type eliminating
bending moments. The modular design makes
erection exceptionally simple. The pyramidal
structures, in addition possess remarkable
acoustic advantages, acting as sound baffles, to
reduce the noise level in the interior

stressed-skin grid systems. These

At the present time an investigation is being
made at Battersea into the behaviour of barrel
vaults of prefabricated plastics shallow pyra-
mids of hexagonal shape, bolted together along
the edges and stiffened at the upper layer by a

1! |,i (»l? | gntaluminium tubes Interest

[ work n the structural use

plastics foam in three-dimensional structures
being carried out by the Plastics Dev
and Service Department of the Dow
, Michigan, USA. The

developed an ingenious system known as

elopme

_hemical

y

‘Spiral Generation' by which single or doubly
curved structures of rigid plastic foam can be
built., Several all-plastics domes have beer
erected using this system and the :
indicate significant reduction in cons
time and alsc :

Generat

in building costs

method involves the use
1lly designed machine which bends, pla
onds pieces of plastics foam boards together
) stermined shape. The st
built so far have been constructed using

into a p

)

extruded polystyrene foam as the structural
material, but the Dow Company are also working
on other plaslic materials, including poly-
urethane foams. All-plastic domes up
diameter have been built by ‘Spiral Gener:

The erection is by a specially de
machine located in the centre of the base of the
structure to be built. In building a dome, the

veloped
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machine head is mounted on a boom which
swings around a pivot, laying and thermally
bonding layer upon layer of foam board in a
rising spherical form

Interesting work is also being carried out on
plastic foams by Professors Crandall, Oberdick
and Paraskevopoulos at the Architectural
arch Laboratory, University of Michigan

Conclusion

What does the future hold for space structures?
Further developments, new structural forms,
improved techniques of erection, improved
materials, use of plastics—all these will lead to
an even greater acceleration of progress in the
use of space frames

It is difficult to predict what will be the new
forms. One should, perhaps, refer to the work of
Robert Le Ricolais who has spent most of his
life studying the evolution of three-dimensional
structures. He first drew the attention of
engineers to the advantages of double-layer
grids and contributed so much to their present
widespread use and popularity.

He is now working on a topological approach for

1
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structures and especially on funicular networks
of revolution, These systems consist of simple
external pretensioned networks spun around
circular diaphragms, having the pretensioned
thrust balanced by an axial compression mem-
ber. According to Le Ricolais, the funicular
networks can be the determinants of entirely
new architectural forms, free from the straight
jacket of the past. Tests on models have proved
that such space systems have exceptional
rigidity, are highly economical in the consump-
tion of material and are suitable for covering very
large spans. As a practical application of these
ideas, Le Ricolais prepared a design of the Sky
Rail System or Aerial Mass Transit System of
high altitude consisting of high station towers
interconnected by a system of bridges having
their framework constructed as a tubular net-
work.

Whatever the material in structures of the future,
one thing is certain: more and more use will be
made of three-dimensional systems. These will
stay with us. Space structures are not a passing
fashion and in the foregoing notes it has been
possible to refer to only a few of the interesting
three-dimensional structures that now exist or
are planned for the years ahead.

1

A model of a funicular network by R. Le Ricolais
Sections of R. Le Ricolais' proposed Sky Rail

3

Plastic structure supported on arches of high pres-
sure inflated plastic hose. Frankenstein and Sons Ltd.
4,546

Air supporied

c structures. Frankenstein and Sons

7
The largest of a series of plastic structures, suitable for
hangars and workshops, supported on ribs of high
pressure hose (100 psi). The Walter Kidde Co. Ltd.

8

Plastics inflated airhouse developed by Storeys of
Lancaster for the Hungarian Ministry of Food

9

Airhouse by Pakamac

A 40ft diameter inflated radome. P. Frankenstein

rhouse produced by

»d plastic airhouse. Gourock Ropework Co. Ltd.

Rigid foam house. A lightweight fabric balloon in the
shape of a Nissen hut is inflated, sprayed inside and
outside with a liquid which immediately turns into a
rigid low density foam. The finished house has great
strength, it can be towed over snow or mud and will

i aircraft cocoon with high pressure inflated
nstein and Sons Ltd.
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Structural plastics

B. Hughes, B.Sc(Eng.) and R. L. Wajda,
Dipl.Ing. AMICE

Basically, matter can be divided into two classes,
the crystalline and the amorphous. In the crystal-
line state matter is arranged in a perfectly
orderly manner, according to the laws of |attice
structure, whilst in the amorphous state matter is
in a complete disorder.

The state in which matter exists determines its
properties and thus its usefulness. Metals are
examples of matter existing in the crystalline
state, while plastics are matter existing normally
in the amorphous state. In certain instances
some plastics can be made to existin the crystal-
line state as a result of special processing,
where the random array of molecules are forced
into an orderly pattern, e.g. some synthetic
plastics fibres. The molecules of an amorphous
substance have a relatively large degree of
freedom compared to the molecules of a crystal-
line substance, and the plasticity of amorphous
substances is very much dependent on tem-
perature.

Plastics, because of their amorphous nature,
are characterized by low elastic moduli, ranging
from about 0-4 x 10°Ib/in® for some thermo-
plastics materials (polyethylene of medium
density) to between 3-0 and 4-0 x 10°b/in? for
some glass cloth reinforced epoxide resins.

Chemical nature of plastics

Plastics are organic materials with very high
molecular weights, constructed from simpler
repeating units under suitable conditions of heat
and catalysis. The ‘building-up' of plastics from
simpler units arranged in a repeating orderly
pattern is called polymerization and plastics are
high polymers. Plastics of current practical
interest consist of two essential elements, carbon
and hydrogen. It is possession by carbon of
four valencies, and its ability to satisfy any of
these valencies by combination with other
carbon groups having an unsatisfied valency,
which accounts for the existence of the vast
number of carbon compounds which are found
in nature, or which can be synthesized.

If the four valencies of a carbon atom are
each satisfied with a univalent hydrogen atom,
the simplest arrangement of carbon and hydro-
gen results. This molecule is called methane
(CH4), which at normal temperatures and
pressures exists in the gaseous state. In methane
the four hydrogen atoms are arranged around

the central carbon atom in a tetrahedral
fashion 1.
/H\
/ , \ H
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The molecule with the next highest molecular
weight is ethane, (CsHg), consisting of two car-
bon atoms and six hydrogen atoms 2.

H H

H=—C=Cs=}
|
2 H rl«
Here the four valencies of each carbon atom are
satisfled by three hydrogen atoms and the one
unsatisfied valency of the other carbon atom. In

fact ethane can be considered as consisting of
two methane molecules in which one hydrogen
atom has been removed from each molecule
and the two carbon atoms joined together, This
process can be repeated to give larger molecules
consisting of long chains of carbon atoms in
which two hydrogen atoms are attached to each
atom of carbon. The basic unit is called a
monomer 3 and these are built up to form a
polymer 4 where n is large. If n is more than 50,
there will be over 200 carbon atoms in the chain
and the material is called a high polymer. In
this case the molecule is polyethylene, more
commonly called polythene.

H o H H H H H
I ] i
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3 4

Furthermore, by suitable chemical processes,
any hydrogen atom in such molecules can be
replaced by an atom having unit valency, such
as chlorine, or by any group of atoms which
has an unsatisfied valency.

T H
H—C—H Cl=——C —=(l
. b o

Figure 5 represents the formation of chloroform,
(CHCl3), from methane, (CHs), by replacing three
hydrogen atoms of the methane by three atoms
of chlorine.
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In a similar way, 6, represents the formation
of polyvinyl chloride, PVC, from a high polymer.

H H H H
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The replacement of an hydrogen atom by a
group of atoms is shown in 7, where a hydro-
gen atom of ethane is replaced by the hydroxyl,
OH group of atoms, thus forming ethyl alcohol,
CH3CH20H. In a similar way a very wide range
of other polymers can be built up. This ‘building-
up' of polymers from simpler monomers is called
polymerization, this method of replacing hydro-
gen atoms by another atom is termed addition
polymerization.

There is a second type of polymerization called
condensation polymerization, in which each
time a unit is added to the chain another smaller
unit, usually water, is removed. A simple
example of condensation polymerization is the
formation of an ester by the process known as
esterification. This is represented as follows:
CgH50-~--~-’§ H+ H(Z;-“--OCCH3= CaHs00CCH + H20
| J
ethyl + acgtic _ ethyl
alcohol acid acetate
Polyesters are examples of condensation poly-
merization, and the term ‘polyester resin’ refers
to a variety of resins produced by the conden-
sation of polybasic acids with polyhydric
alcohols, or from derivatives of these substances.

-4 water

Although the number of individual plastics
materials produced commercially throughout
the world must run into many hundreds, they
can all be broadly classified under two headings
(1) the thermoplastics; and (2) the thermosetting
products.

Thermoplastics are formed when the simple
units combine into long chains of molecules
forming a two-dimensional linear system. These
long polymer chains are separate units and
have no chemical link with surrounding
molecular chains, but are attracted to each
other, and held together by what are called
‘secondary valency forces'. Typical examples of
thermoplastics materials are polyvinyl chloride
(PVC), polystyrene, cellulose acetate, poly-
ethylene, polymethyl methacrylate (Perspex), etc.
Thermoplastics materials are those which can
be softened and remoulded indefinitely by
repeated heating and freezing. Thermoplastics
materials exhibit considerable creep under
loading, especially at elevated temperatures
where the chains of molecules become in-
creasingly mobile. When a load is applied to
thermoplastics the chains of molecules 'slip’
over each other, and when the secondary
valency forces are destroyed, the material will
fail.

The thermosetting plastics, on the other hand,
undergo chemical changes when they are sub-
jected to the action of the required heat and
pressure, and are thereby converted into
insoluble, infusible masses, which cannot be
further remoulded. By virtue of chemical cross-
linking between the individual polymer chains,
thermosetting plastics form into a three-
dimensional matrix. Here the chains of mole-
cules are held together by both secondary
valency forces, as in thermoplastics materials,
and by ‘primary valency forces', provided by the
chemical cross-linking of the polymer chains.
Thermosetting plastics are characterized by
higher elastic moduli than thermoplastics, and
have much less tendency to creep under load;
they are also usually harder and far less tem-
perature sensitive than thermoplastics. They are
usually thick liquids called resins which harden
when catalyzed under the application of heat
and pressure. They are said to be ‘cured' when
all the free chemicals are combined. Examples
of thermosetting materials include polyester,
phenolic, silicone and epoxide resins.

At the present time a knowledge of the chemical
composition of a plastics material enables
quantitative predications of its properties to be
made, but it is likely to be a long time before
there is sufficient understanding of all the factors
involved to enable a complete quantitative
predication to be made. It can be expected, for
example, that as the molecular weight of poly-
thene increases, so in general will the tensile
strength, its elasticity, and the resistance to
impact shocks. It is not possible, however, to
forecast the exact values of any of the above or
other properties of polythene. Generally, by
varying the chemical constitution, the average
molecular weight and the molecular weight
distribution, by the spatial arrangement of the
constituent groups in the molecule, the chemist
can make a very large number of products, and
within limits can produce plastics with certain
desired properties ‘built-in'. The thermal,
mechanical, optical and electrical properties
and the chemical and weathering resistance
can, for example, be controlled to some extent.




A computer played a vital part in the design of
the geodetic tower, and also provided detailed
manufacturing data for individual members,
This data is fed to machines to cut the tube
lengths, and to relatively simple jigs in which
the joint parts can be incorporated with the
tubes at precisely the correct angles. The
control desk of Tubewrights’ own digital
computer is illustrated below.

Prototype 400kV transmission tower designed
and erected as part of Tubewrights’ intensive
research programme. Strong, lightweight and
aesthetically pleasing, this structure never-
theless employs less metal than conventional
towers. Ideas on future geodetic designs point
the way to a tower with three, not four, legs.
This is easier to build, cheaper, looks better
and saves one foundation.

News of exciting developments
currently taking place at

As part of an intensive research
programme on the design and erection
of geodetic structures, Tubewrights
recently erected an experimental 400kV
transmission tower at their Kirkby
Works, near Liverpool. Advanced
geodetic techniques give an immensely
strong structure which is light and open
in appearance, and which uses less metal
than conventional towers.

In order to solve the many complex
structural and mathematical problems
inherent in geodetics, designers and
engineers at Tubewrights use a computer
tocalculate a structure’s dimensions,
the loads in all the members, and the best
tube size for each member. The computer
will provide a cutting list for all tube-
work,and dataon theangular orientation

Computer techniques
enable Tubewrights to
produce highly efficient
geodetic designs for radic
and smoke stack towers,
barrel vault roofs (illus-
trated), leading on to domed
and shell roofs of theoreti-
cally almost any shape.

TUBEWRIGHTS

of joints. It will also print out a bill of
material and price it.

Not only are Tubewrights well to the
fore in the theory, but also in the practice
of geodetic design. Work is currently in
progress to produce the most efficient
designs forradio and smoke stack towers,
and barrel vault roofs, leading on to
domed and shell roofs of theoretically
almost any shape.

This advanced study of modern geodetic
design, combined with the acknowledged
superiority of tubularand R.H.S.sections
as structural components, mean that
Tubewrights are qualified to undertake
projects of unprecedented complexity —
opening up new horizons for architects,
designers and engineers. For complete

details of Tubewrights activities, please
write to the address below.

TUBEWRIGHTS LIMITED a MEMBER OF THE STEWARTS AND LLOYDS GROUP OF COMPANIES

Kirkby Industrial Estate, Liverpool. Simonswood 3401
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Structural properties of plastics materials
Plastics materials all have low specific gravities,
about one-fifth that of cast iron. They are all
organic materials and therefore combustible,
although some of them can be treated to have
self-extinguishing characteristics.

All plastics possess high thermal expansion
coefficients (about ten times that of steel) thus
expension problems are commonly encountered.
All plastics materials are strong; they have high
strength/weight ratio. Creep properties, how-
ever, are not favourable and not comparable
with conventional building materials such as
steel and concrete. It is therefore important to
use plastics in load-bearing applications only
where low stress levels are expected. Their
modulus of elasticity is low when compared
with traditional structural materials and there-
fore it is not possible to use plastics in structural
applications as direct substitutes for the beam
and column type of construction. Suitable
structural forms must be evolved to overcome
this deficiency. Folded-plate structures, for
example, derive their strength from the stiffness
of the folds, and compensate for the low rigidity
of plastics materials. Plastics materials, in
combination with rigid plastics foams, can be
prefabricated into sandwich construction and
in this way high stiffness can also be obtained.

Generally plastics have much to offer to the
building industry, where different applications
require a specific combination of properties.

Structural types

There are about 40 distinct groups of plastics
materials available commercially. Fortunately
there are only some six materials which are of
importance in structural application. These are:
polyvinyl chloride (PVC), polythene, poly-
propylene, polymethyl methacrylate, polyester/
glass fibre, and miscellaneous foamed plastics.
Polyvinyl chloride (PVC). Polyvinyl chloride has
been in commercial production for above 30
years. It is a transparent, colourless, rigid
polymer which can be transformed into many
translucent or opaque shades and colours. Itis
comparatively cheap and possesses good
weathering properties and excellent corrosion
resistance. At present there is a large and
growing use of PVC in the production of rain
water pipes and pipes for domestic water
installations.

Polyethylene. This thermoplastics material has
been produced in this country for over 20 years.
It is noteworthy for its outstanding toughness,
low density and impermeability. It is used
widely in the form of piping and pipe fittings.
Polypropylene. Polypropylene, a thermoplastics
material, behaves very much the same as if it
were a rigid form of polythene. It can withstand
temperature above the boiling point of water.

Polymethyl methacrylate (Perspex). Again this is
a thermoplastics material, which has been in
production for over 25 years. It is usually trans-
parent and has been widely used for dome
lights and in the cockpits of many aircraft. It is
characterized by good outdoor weathering
performance and an ability to take many attrac-
tive shades and colours.

Polyester-glass fibre laminates possess ex-
ceptional strength and resistance to impact
and on a weight basis are among the strongest
materials known to man.

They consist of glass fibre in a polyester matrix.
The function of glass fibre is to reinforce the
resin, the basis of reinforced plastics.

Foamed or expanded plastics belong to a group of
materials in a cellular form with densities as low
as one pound per cubic foot. The most common
types of foamed plastics are: foamed poly-
styrene, PVC, phenolic resins and polyurethanes.
These materials are used for insulation purposes,
and as cores for various kinds of sandwich
constructions.

Reinforced plastics

Reinforced plastics are a group of materials
usually having fibrous reinforcement bonded
usually by a thermosetting resin system. In
general the reinforcement controls the density
and mechanical properties, whilst the plastic
material controls its chemical, thermal and
electrical properties. The resin properties can
be further modified by the addition of fillers,
plasticizers, pigments and other additives.
Reinforced plastics are, of all plastic materials,
most suitable for structural applications as load-
bearing structural elements.

By far the most popular and useful reinforce-
ment is fibreglass. The addition of glass fibre
reinforcements to a plastics material increases
its mechanical strength, stiffness, impact
resistance, dimensional stability, and gives it a
wider useful temperature range. Glass reinforce-
ment can be used in a variety of forms including
continuous strands, chopped strands, bi-
directional and uni-directional cloths. This
gives the ability to select the type of reinforce-
ment to suit the required performance of the
application under consideration.

Like steel reinforcementin concrete, the strands
of glass reinforcement in plastics can be placed
directionally to resist specific loads. It can also
be placed in a random pattern to produce uni-
form strength properties in all directions.

The technological field to reinforced plastics is
rapidly developing and it is already the subject
of several books and numerous shorter treat-
ments of the field (see page 680)

Types of resins

Although various thermosetting resins, such as
the phenolics and epoxies, are used in com-
bination with glass-fibre reinforcement, the
polyester group has found the widest use.
Certain thermoplastics such as PVC and poly-
styrene have also been used, but their success
has been limited.

Polyesters are the cheapest and most widely
used resin and require only low temperatures
and pressures for curing. Generally they can be
produced, by slight variations in their chemical
composition, to have fairly good mechanical
properties, chemical resistance and low water
absorption. By the employment of certain
additives their inflammability can be reduced
and their weathering resistance increased.
Additives, however, usually reduce their
mechanical properties.

The epoxide resins have good mechanical pro-
perties, low moisture absorption and very good
chemical resistance. Their electrical properties
are also good, but the epoxides are expensive
and are more difficult to fabricate than the
polyester resins.

Siliconeresinsareusedinlow-pressurereinforced
laminates for applications where heat resistance,
usually in combination with excellent electrical
propertiesisrequired. Their mechanical strength
is relatively low, but a high percentage of their

initial strength and electrical properties are
retained for a long period of time, even when
exposed to moisture or temperatures in the
range of 500°F. Silicone resins are expensive and
quite difficult in handling.

Acrylic Syrup

For applications where good weathering resis-
tance is essential, a polymethyl methacrylate
syrup may be used in low pressure reinforced
plastics. Their mechanical strengths are moder-
ate but their weather resistance and light
transmission characteristics are excellent.

Phenolic resins are mostly employed for high
pressure and temperature applications, and
have good mechanical and electrical properties.
Although they are quite cheap they require high
temperatures and pressures for curing and this
represents a considerable disadvantage.

Types of reinforcement
Glass-fibre reinforcement

The glass-fibres used for reinforcing plastics
are usually of the continuous filament type, that
is they are produced from molten glass by a
continuous drawing process. The glass-fibres
are then fabricated into suitable forms which
can be used to reinforce plastics. An important
factor in glass-fibre reinforcement is the finish
on the glass—this can give considerable im-
provements in its properties. These finishes are
believed to produce a deformable layer at the
resin/glass interface and so provide relaxation
of shear stresses. The glass-fibres can undergo
various surface treatments depending upon their
intended use and desirable properties.

The tensile strength of a commercially produced
fibre ranges from about 180,000 to 220,0001bf/in?,
with an elastic modulus of approximately
10 x 1081bffin2.

Chopped strand mat

The mat consists of glass strands chopped to a
suitable length of usually 2 inches. In its manu-
facture the strands are deposited, in a random
pattern, on a conveyor and a binder is applied
to hold them loosely together. The manufacture
is usually restricted to three weights of mat—
1, 15 and 20z per square foot, although heavier
mats are available.

Because of the random pattern of the fibres,
chopped strand mat is usually considered to
give isotropic laminates; however, if care is not
taken during the depositing of fibre, pattern can
be produced and this results in a mat with
directional properties. Chopped strand mat is
the cheapest of all glass-fibre mat reinforce-
ment, but it has poor mechanical properties.

Rovings

Rovings are rope-like bundles of untwisted glass
strands, the number of strands can be varied
but the most common is when 60 'end’ rovings
are used. Rovings are amongst the lowest cost
glass-fibre reinforcements. They can be used
when local uni-directional reinforcement is
required, or woven to give bi-directional fabrics.

Cloths

Cloth reinforcements have maximum mechani-
cal properties for glass-fibre reinforcement and
produce the highest density laminates. Many
types of glass-fibre cloth reinforcements are
available, varying in weight, thickness, type of
weave, type of yarn employed and the glass
filament diameter. The types of weaves used
include plain (or square) weave, twill weave,
satin weave and unidirectional weave.

All cloth reinforcements possess directional
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‘Perspex’ is a material that offers architects

many advantages when it is specified for dome-

lights, rooflighting or observation domes:

¢ It combines excellent clarity with lack of
optical distortion.

® It is extremely tough, and will not corrode.

® ‘Perspex’ is available as clear sheet, or in
several diffusing grades of opal, enabling
architects and designers to obtain a wide
range of lighting effects,

® Domelights made from ‘Perspex’ can be
cleaned easily with soap and water.

® Domelights are extremely light in weight,
making installation easy.

For full information on ‘Perspex’ as a roof-

lighting material, please apply to your nearest

1.C.1. Sales Office.
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Revolving observation dome made from *Perspex’ 1.C.1. acrylic sheet by Duplus Domes Ltd., 68 ‘Perspex’ is the registered trade mark for
Chatham Street, Leicester, and installed in the Staffordshire Teachers’ Training College at Madeley. acrylic sheet manufactured by 1.C.I.

CONTRACTOR: Tideswell Brothers Lid., Basford, Stoke-on-Trent.
ARCHITECT: P. Woodcock, F.R.1.B.A., Staffordshire County Architect.
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properties corresponding to the warp and weft
yarns, which are the two principal directions.
Warp yarns are those which run along the length
of the cloth while the weft yarns are those which
lie at right angles in the cloth. In preparing a
multi-layer laminate, due consideration must be
given to the orientation of the various layers of
cloth, so that the necessary directional strengths
can be developed.

In laminates where the main stress is tensile, a
large number of layers of a very thin cloth give
the best results, and when shear is the pre-
dominate stress, a few layers of thicker cloth
produce the best results. Low crimp cloths are
best suited where the stresses are compressive
or flexural.

Other types of reinforcement

There are, in addition to glass-fibre, three other
main types of reinforcement used in plastics for
specific applications:

Asbestos, used for high temperature appli-
cations;

Paper, used in the wide field of high pressure
laminates;

Natural fabrics, most natural fibre-based lami-
nates are made from cotton cloth usually used
in the manufacture of gears and bearings where
resistance to shock loading is important.

General design considerations for rein-
forced plastics

Reinforced plastics are a combination of two
widely dissimilar materials and only in certain
instances, ie chopped strand mat laminates,
can the combination be considered as being
isotropic. When designing with cloth, rovings
etc., the formula for isotropic homogenous
materials are not valid and the directional
properties of these materials must be considered.

Two important assumptions are made when
designing glass-fibre reinforced plastics. The
first and most fundamental of these is that at
the interface between resin and fibres a con-
tinuity of strain exists. This assumption implies
that a good bond exists between the fibres and
the resin system. When the composite material
is strained, if the stress-strain relationship of
the fibres and resin are known, the stress de-
veloped in each material can be computed and
their combined actions determined.

The second major assumption is that the material
is elastic, in that strains are directly proportioned
to the applied stress, ie the material obeys
Hooke's law. This assumption also implies that
any deformation disappears when the material
is unloaded. The stress-strain curve of a glass-
fibre reinforced plastics is in fact the combina-
tion of two stress-strain curves, that of the
glass-reinforcement and that of the resin. While
glass has a high proportional limiting stress, the
stress-strain curves of most resins have no
well defined linear section, but rather there is
deviation from linearity from the origin. The resin
can then be expected to undergo plastic flow
leading to creep or relaxation of stress, especially
at high stresses as the amount of plastic flow
or permanent deformation depends upon the
stress level.

The second assumption is therefore probably a
close approximation for direct stress below the
proportional limit where the glass-fibres carry
practically all of the stress. However the assump-
tion is probably less valid in shear where the
resin system carries a large portion of the stress.

There are several methods of definining the
elastic modulus of plastics, the one usually
employed for reinforced plastics is that cal-
culated from the slope of the straight line form
the origin of the stress-strain curve, ie the
tangent modulus. With thermoplastics, although
the initial tangent modulus is usually quoted in
most published figures, the concept of a
‘modulus accuracy limit' is perhaps more valid.

The stress-strain curves for thermoplastics show
no linear section and the sectant modulus,
ie the slope of a straight line drawn from the
origin to a point on the curve, decrease with
higher strains. The graph of the ratio of secant
modulus to initial tangent modulus against strain
emphasizes that the application of the initial
tangent modulus becomes less accurate with
increasing strain. As an arbitrary choice, Baer
et al. chose an accuracy of 15 per cent as an
allowable error in most design calculations, and
thus defined the strain at the ‘modulus accuracy
limit' as that corresponding to a value of the
ratio of secant modulus to initial tangent
modulus equal to 0-85. On any specific design
problem, if the strain at the '‘modulus accuracy
limit' was not exceeded, design calculations
were assumed to be sufficiently accurate.

When considering the elastic modulus of
plastics, it should be pointed out that the
moduli in tension, compression and flexure are
not necessarily the same and ideally the modulus
corresponding to the particular type of stress
under consideration should be employed.

Most structural materials, such as steel and
aluminium, yield and have yielded strengths
considerably lower than their ultimate strengths.
In the case of glass-fibre reinforced plastics the
yield and ultimate strengths are almost identical
and are usually considered to be the same.
Unlike metals, glass-fibre reinforced plastics
cannot yield without rupture to relieve stress.
The fibres in glass-fibre reinforced plastics
are not all straight and the initial stress in all
the fibres is not the same. When a load is
applied certain fibres fail first and as they fail
their loads are ‘spread’ to the surrounding fibres
which as yet are unbroken. Thus failure is
caused by the successive failures of each fibre
rather than by the simultaneous failure of all.

The structural design of all plastics requires a
knowledge of strength and stiffness as functions
of time, temperature and environment. Infor-
mation on the effect of time and temperature
on the properties of plastics, however, is very
incomplete. The properties of glass-fibre re-
inforced thermosetting plastics are far less
affected by time and temperature than are those
of thermoplastics materials. The phenomena of
creep and relaxation in thermoplastics are of
prime concern in design as creep will take place
even at low stress levels and low temperatures.

For Perspex, a thermoplastic acrylic material,
the effect of temperature on the elastic modulus
can be represented approximately:

Elastic Modulus in Flexure = (5:26-0-042T)
10°%1bf/in?

where T = temperature in °C.

Thus at a temperature of approximately 125°C
the apparent flexural modulus is reduced to
zero. With steel, creep phenomena is usually
only encountered at elevated temperatures and
is therefore of less importance.

Besides the effect of temperature, plastics
materials suffer a reduction in their ultimate

strengths and elastic moduli with time, even
under static load conditions.

The mechanical properties of plastics are also
affected by environmental conditions, and it is
recommended that the values of mechanical
properties used in design should be those ob-
tained from tests performed under the same, or
as near to the same environmental conditions
as the final structure will be subjected.

The initial properties of glass-fibre reinforced
plastics depend upon a number of factors, of
which the most important are:

Type of resin

Type of reinforcement

Proportion of resin and reinforcement
Fabricating techniques.

The first two factors are more or less self-
explanatory as different types of resin and
reinforcement have different properties. Glass-
fibre reinforcement has far superior mechanical
properties than the resin and, obviously, all
mechanical properties will increase with in-
creasing glass content. However, there is a
practical limit to the glass content of any glass-
fibre reinforced plastics, depending upon the
type of reinforcement used. The usual glass
contents are approximately:

Chopped strand mat laminates 40% by weight
Cloth laminates 60% by weight

The corresponding resin contents are usually
sufficient to ensure good resin impregnation of
the reinforcement, and to enable moulding to
be performed without much difficulty. The glass
contents stated above refer to hand lay-up
contact moulding and not pressure moulding
where the resin content can be reduced, result-
ing in stronger laminates.

The fabricating technique can have great bear-
ing on the properties of a glass-fibre reinforced
plastics, however the effect of fabricating
variables such as workmanship are difficult to
estimate.

All plastics materials, being organic in nature,
are inflammable to some extent. The inflam-
mability, however, depends on a great number
of conditions such as the source of ignition, the
temperature of the material and its previous
chemical or physical history. Fire-retardent
agents can be added to the resin system which
greatly reduces their inflammability. The fire
retardent resins used in glass-fibre reinforced
plastics are usually made either by the addition
of an additive such as antimony trioxide, or by
using an additive containing chlorine, such as
chlorendic acid. However, weathering tests
have shown that the deterioration of resins
incorporating fire-retardents is severe.

Measuring the mechanical properties of rein-
forced plastics materials presents many diffi-
culties. Firstly, the materials are not homo-
geneous and differences in the conditions of
fabrication vary the degree of homogeneity.
Secondly, the measured values will depend on a
number of factors including the temperature,
shape of the specimen and the rate of straining.
Higher rates of straining yield higher mechanical
properties but it is difficult, if not impossible, in
practice to define the rate of strain at which a
specimen should be tested. In some cases the
above factors can lead to considerable varia-
tions in the values of mechanical properties of
reinforced plastics. It has been proposed that
in such situations the use of statistical tech-
niques as an aid to interpretation of test data is
a necessity.
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Thonet

Last September an exhibition of the
work of Michael Thonet was held
at the Austrian Building Centre (in
the Liechtenstein Palace). It was
designed by architects Karl & Eva
Mang. We publish extracts from their
catalogue.

1

Handmade armchair by Michael Thonet,
Boppard, 1836-1840

243

Chairs by Carl Leistler (2) and Michael
Thonet for the Liechtenstein Palace,
1842-1847

4

Michael Thonet, chairs exhibited at the
Great Exhibition, 1851

5

Thonet chair No. 3

6&7

The Vienna exhibits numbered as in
the catalogue

8

Detail of a Thonet catalogue

9

Chair, No. 9, made famous by Le
Corbusier

10

Seat frame template

1

The Vienna exhibition showing early
Thonet experimental chairs—a bent ply-
wood model and a fantastic chair made
from one continuous piece

12& 13

Chairs Nos. 56 and 221

Photograghs 6, 7 & 11 P. Grinzweig
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CHRONOLOGY
1796 Michael Thonet born in
Boppard/Rhine-Prussia
1819 Independent business as
building and furniture
carpenter/joiner
1830 Experiments in making
furniture out of parts glued
to each other
Patents in France, England
and Belgium (never used)
Exhibition in Koblenz:
Prince Metternich notices
Thonet's work. Thenet
introduces his designs to
the Austrian Court at
Johannisburg Castle

Awarded patent from the
Royal Court in Vienna
Financial difficulties in the
valuation of the patents:
furniture, intended for the
Court in Vienna, con-
fiscated in Frankfurt/Main
at the insistence of the
creditors. Loss of living and
fortune

Emigration of the Thonet
family to Vienna

Michael Thonet works under
Carl Leistler on the interiors
of the Liechtenstein Palace
(Architect: P. H. Desvignes)
Independent activity in
Vienna

1842

1843-46

1849

Chair No. 4 (made from 4 or
5 thicknesses of mahogany)
Thonet furniture at the
London World Exhibition
1851 (‘Luxury furniture’
class)

Firm was handed over

to the five sons Franz,
Michael, August, Josef and
Jakob. Michael Thonet
retains control

Exhibition in Paris. First
export order to South
America

Austrian citizenship for
Michael Thonet and his sons
First Thonet furniture
factory in Koritschan,
Moravia, designed by
Michael Thonet

Principles of organization:
division of labour, intro-
duction of mechanical
working, often with home-
made machines

Furniture parts made from
solid pieces only

Chair No. 14 (total pro-
duction approx. 50 million)

Manufacture of cartwheels
from bentwood

First rocking-chair No. 1

Factory in Bystritz-am-
Hostein

1851

1853

1855

1856

about 1857

about 1859

1859

about 1860

1860
1861

N° 9o N° 9
y;fja y'a,b’

1862

1865
from 1867

1867

1867

1869

187
1880

1885

1888

1890

1870-90
about 1871

1898
1923

World Exhibition in London:
(‘Cheap consumer products'
class)

Factory in Grosz-Ugrocz
Deliveries of beech from
Galicia for the Thonet
factories

Factory and sawmill in
Hallenkau (Wsetin
Province)

Chair No. 18

Expiry of the patent—first
competitive companies

Death of Michael Thonet

Factory in Nowo-Radomsk
(Russian-Poland)

Chair No. 56

Theatrical folding-chair for
the German Volkstheater,
Vienna

Factory in Frankenberg,
Hesse

Leasing of many sawmills
Sales establishments in
existence in: Prague, Graz,
Munich, Frankfurt/Main,
Brussels, Marseilles, Milan,
Rome, Naples, Barcelona,
Madrid, Bucharest,
Petersburg, Moscow,
Odessa, New York, Chicago
Chair No. 221

Merger ‘Thonet-Mundus'

N?10

N° 10. 4




When Michael Thonet died in 1871, he
left his sons an undertaking that was
in the forefront of Austrian industry.
In 1900 the company employed over 6000
workers; 20 steam machines totalling
1100 horse-power produced 4000 pieces
of furniture daily.

The patent granted on 10th July 1856
guaranteed sole production rights until
1869 for ‘the finishing of chairs and
table legs out of bentwood, the bending
of which is achieved by the introduction
of steam or boiling liquids'. From this
time competitors appeared, copying
most of Thonet's furniture designs.
Around 1900, 26 companies in 35 fac-
tories with about 25,000 workers daily
produced 15,000 different pieces of
furniture, 12,000 of which were chairs.
About one-third of the total Austro-
Hungarian production of bentwood
furniture was sold at home, two-thirds
were exported. In 1899 the annual
production amounted to 18 million
crowns and total exports were 14,322,800
kilos, These figures increased until the
outbreak of the First World War. In 1910
there were 52 companies with more than
35,000 workers in 60 factories using the
Thonet patents.

Dr. Wilhelm Mrazek (Keeper of Applied
Art at the Austrian Museum)

Michael Thonet had a craft background.
The furniture which he made around
1830 in his small Rhineland joinery
workshop was popular everywhere and
much in demand. The transition to
industrialization only came when the
idea of bending wood mechanically for
quantity manufacture of furniture
became a practical proposition. In the
work at the Liechtenstein Palace in
Vienna in the years 1843-48, chair types
evolved whose shape was developed
entirely from the technical solution of the
design problem—even though entirely
hand-made. The then famous firm of
Carl Leistler, under whose name Thonet
worked on the Liechtenstein Palace,
made similar chairs.

The chairs made for the Great Exhibition
contain the basis of the shape of the
later industrial chair, but especially
in individual parts of the chair (chair
backs). The triangular connection
between front legs and seat framing

demonstrates an interesting craft
solution to a problem, which was still
fully in use in some chair types of the
industrial range (No. 13) until about
1875. From this luxury furniture in rose-
wood there gradually evolved various
types whose sale was promoted by
Thonet for industrial furnishing.

The first factory was erected near red
beech forests, a timber which became
of decisive importance in the con-
tinued production of the bentwood chair.
Production boomed just as the last
technical difficulties in bending large
pieces were solved, In 1860 chair No. 14
was developed. The ‘consumer chair'
was born.

The problems of mass-production were
solved in the simplest manner. The chairs
could be dispatched in parts, assembly
consisting merely of screwing the parts
together. The chairs were light, strong
and usable anywhere and by tightening
the screws could be repaired at any time.
They were just what Morris and Van de
Velde theoretically wanted on the basis
of their social altitudes—a piece of
furniture which anyone could afford.
Tradition has it that it was August
Thonet who, in a corner of the factory
with a few colleagues, developed design
and construction—a design which, in
the case of the best-selling types,
achieved a simplicity (we think of arm-
chair No. 3, writing chair No. 9 or
rocking-chair No. 1) which they con-
tinued to produce until our time, usable
and aesthetically completely satisfactory.
From the few catalogues available it
appears that a simplification of produc-
tion soon led to the elimination of those
designs in which individual parts were
too like handicraft, chairs Nos. 9 and 13.
With the introduction of chair No. 56
(1885) an even simpler use of material
was achieved. The length of the neces-
sary knot-free raw material for the back
was reduced by one half. Chair No. 221
combines the comfortable chair back
with shapes that could have been bor-
rowed from a second Roccoco period.
Here, however, a structurally correct,
but possibly somewhat uncomfortable
shape was used.

The Thonet catalogues of that period
also show furniture whose shapes are
often in direct contrast to the, one

1"

might say, classic lines of type No. 14,
Adolf Loos and Le Corbusier used
Thonet furniture. Otto Wagner's chairs
for the Post Office Savings Bank offices
were ‘bent' in the Thonet factory, and
Joseph Hoffmann and his successors at
the Vienna School continuously investi-
gated the potentialities of bentwood.
The Thonet organization remained true
to its pioneering spirit. In the Bauhaus
period the tubular steel furniture
designed by Marcel Breuer, Mart Stam,
Mies van der Rohe and Le Corbusier was
manufactured at the Thonet factories.
Giedion accepts, rightly, that develop-
ment of tubular steel furniture could
quite feasibly have been influenced by
‘bentwood’.

The decisive achievement, however,
remains the ‘consumer chair'. Structural
honesty and correct use of material
permitted the existence already in 1860
of an anonymous product which fulfilled
the requirements of the new-found mass
market. Karl Mang

Michael Thonet's first experiments were
made with the top and central-rear loops
of chairs, which connected the sides and
formed the back. The process was as
follows: instead of cutting the top loop
from solid wood, as used to be the case,
then working it into the correct shape and
then covering it with a finishing veneer,
Thonet made it out of thick layers of
veneer glued together in a wooden tem-
plate and press, the template being made
to the desired final bent shape. These,
pressed into loops, require less timber,
were lighter and much more durable.
The outside could be covered with a
good veneer whilst the inner lamina-
tions were made from ordinary wood.
The middle loop was similarly glued
in wooden templates and pressed. With
the more elegant types of chair the
thin finishing veneers were specially
glued and pressed in hollow, circular
metal templates, instead of these being
made from the solid by a carver.

After the start had been made with
seat backs, Michael Thonet set out to
produce the sides of the chair also of
strips of veneeer. These were made in
such a way that the sides, back and front
legs consisted of a continuous piece.
The top and middle-rear loops of the

13

early bentwood chair were thus of
veneers glued and pressed in wooden
templates, a process in which the
veneers were actually soaked in glue
beforehand and pressed in heated
wooden templates. The sides of the
chair, on the other hand, were still
made from thick wooden rods which were
first boiled in a glue bath in order to make
the wood more pliable. Herman Heller

The difficulty of removing moisture
from furniture timber, also the desire to
simplify the process of manufacture, led
to the bending of large pieces of wood.
Thonet accomplished this by immersing
the thick struts in boiling water and
putting them into bent templates which,
together with the bent struts, were put
into a drying room for several days until
the moisture was sufficiently reduced so
that the bent piece kept its shape. Since
however the wood took longer to dry out
fully, the bent parts were slid into presses
which were designed to enable the warm
air to come into contact with the maxi-
mum surface area of the wood in order to
expedite the drying time. Only now, after
the individual parts were thoroughly
dry, were they painted with glue in their
warm state and pressed into the final
shape. Thus in this case the glue had
only to take comparatively little strain,
The most significant phase in the history
of this industry then began. Thonet used
the following system: onto the straight,
unbent strut, onto the part which after
bending would constitute the convex
side, an iron strip was laid and fixed at
several points and at either end with
screw-clamps, rigidly and firmly con-
nected to the wooden rod. So, when the
latter was bent the wood being bent
with the metal strip could not bend
more than the sirip itself, and could only
increase a minute amount in length. In
order that it could be bent at all, the
entire wood section was in compression,
and this increased the further it was
from the metal strip, i.e. the nearer it was
to the concave surface. No longer was
part of the wood in tension and part in
compression: the metal strip in its
secure connection forced the entire
section to be in compression,

Wilhelm Franz Exner (‘The Bending of
Wood'. Leipzig 1922)
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The Triodetic node connection.

The Baco Triodetic system provides a practical and economi
solution to the problem of constructing large-span, lightweigl
space-frame structures. This simple and efficient method of cor
nection will join almost any number of members of differer
lengths and sections at various angles. This patented system
suitable for permanent or temporary structures and can be erecte
by unskilled labour.

The accompanying photographs give some indication of the vei
satility of the Triodetic system. Write for further information abot
the design and technical services available.

BACO ALUMINIUM | fron
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ico Triodetic Dome on the City of London Pavilion A Triodetic factory roof structure, with an area of 15,000 The Triodetic system used for two wide-span green-
s only 14 tons. It is easily transported and can be sq. ft. and a weight of 6 tons, was fabricated at floor houses built by Cambridge Glasshouse Company Ltd.
3 in about 10 hours level and lifted into position, in one piece, in two hours for A. G. Sparkes Ltd., Angmering, Sussex

1E BRITISH ALUMINIUM COMPANY LTD

folk House, St. James’s Square, London SW1. TRAfalgar 8888
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SECTIONAL
PREFABRICATED
STRUCTURES

® easily erected
® light in weight

® resistant to rust,
rot and corrosion

® excellent thermal
values

PLASTICS

MICKLEOVER OF LONDON

Telephone ELGar 7788
Code 49

AN
R

Designers
remember
details

| | SEECTED FOR THE
. DESIGN CENTRE. LONDON
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[eHiLToN
Universal
Shaver Socket

Today’s specification recognise the need to pro-
vide for modern living.

Electric Shaving, as an example, has been catered
for by the manufacture of the Universal Shaver
Socket — the exception to the rule prohibiting
electric sockets in bathrooms.

Chilton Mark IV Shaver Sockets are safe*,
convenient and have been selected by the Design
Centre, London. This single socket will take all
types of shaver plugs, -British, American and
Continental. In addition to the single voltage
model giving 230V a.c., a dual voltage unit is
available, providing a choice of either 115V or
or 230V output. Available in grey or ivory finish
for flush, semi-flush or surface mounting. Write
for leaflet giving full details.

* Fully complying with BS 3052, officially appro-
ved for bathroom installation.

CHILTON ELECTRIC PRODUCTS LTD
HUNGERFORD BERKS Hungerford 236
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Design notes
Sitting

On air

Several years ago Denmark's Verner Panton
tantalized us with a sight of his (unavailable)
colourful translucent air-filled plastic-seating
cubes. Mobilia published exquisite coloured
photos of people apparently sitting on air.

But that seemed to be that. Now the British
architect and plastics expert, Arthur Quarmby,
experimenting again, has produced a clear
PVC pouff 3 with a central, bright orange,
perforated tension tube containing the inflation
valve in the base.

The first prototype, made by Pakamac and shown
at the recent Sunday Times/Woodlands exhibi-
tion, was 3ft 4in in diameter and 1ft 6in high.
But as this required 8ft® of air—rather too much
for speedy inflation—any future version would
have to be reduced to 2ft 4inx1ft 0in high, to
contain 3ft? of air.

Knock down

Six pairs of brass bolts are all that attach the
sides and back to the 2ft 6in box-seat frame
of Michael Clendenning's gay easy chairs
1 tly on sale at Liberty's, London.
The wood used is ply, spray painted. The seat
is a box frame with the new Pirelli ‘platform’,
attached at four points near the top, carrying
the seat cushion.

The plastic foam cushions have zipped-on
tweed covers—white, black, purple, red or
yl‘llo\'v/

Max Clendenning has developed a new series
of knock-down furniture, being made by Race,
which will be featured shortly in these pages.

Low cost

Concept Interiors have done it again. They have
shown that a good-looking comfortable easy
chair 4 does not have to cost a fortune. David
Kester-Dodgeson was the designer of their
latest study-bedroom chair which, with beech
frame and interchangeable seat and back
cushions resting on Pirelli webs, costs between
£7 10s and £10 10s depending on the material
used for the zipped-on cushion covers.

7 Harley Street, London W.1.

Only in ltaly

Martin Grierson designed Arflex's ‘Oxford’
chair 5 (not yet available in Britain) consisting of
two pre-formed ply shells, seat and back,
veneered in rosewood and upholstered in
leather or PVC over moulded latex padding.
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The upholst

ry is attached to a secondary shell
erwards screwed to the structural

Via Tito Livio 3, Milan.
Mobile MIM's *Vignola' chair series 6, 7 designed
sct Luigi Pelligrin, is 82cm3. There

S

are 2- and 3-seaters as well as a corr versior

ot

stung

with only one ‘arm’, which build up intere
groupings for waiting-rooms, museums, etc.
The chair's upholstered wooden framework
and its reinforced polyester base support
rubber strapping for the seat. The cushions are
of latex foam with feathers on the user side and
zipped-on covers of leather or fabric.

Piazza Augusto Imperatore 32, Rom

Joe Colombo's ‘Elda’ armchair 8, 9 for Comfort,
Milan is more in keeping with the times, witl
its one-piece luxuriously upholstered plastic
frame,
Domus

, November 1965

Verner Panton in Germany

Panton’s latest creations, 10 featured in Moebe
Interior Design, are being made by Storz and
Palmer of Steinheim/Murr. The seats ‘consist
of shells on very softly adjusted strapping with
a foamed plastic combination upholstery’
(devised in cooperation with Metzeler AG of
Memmingen), and they glide around on ball
castors

MD, 11/65

Only in Finland

Esko Pajamies was asked in 1964 to design
high standard, strong and monumental furniture
for public spaces.

His first chair and table series 11 uses polished
cast bronze parts to link wooden members
Aluminium could be substituted for bronze
The wood chosen was laminated jacaranda,
the cushions are upholstered in leather,
and the chair is knockdown. The table top is
glass.

The second series 12 is based on polished cast
bronze (or aluminium) leg. The chair's rubber
strapped seat is carried by the leather-covered
beech frame. The four leather-covered looss
cushions are held in place by the leather-
covered moulded beech ‘balustrade’. The top
of a matching table is marble.

Photos Pietinen

Only in Brazil

Sergio Rodrigues, technical director of Rio's
10-year-old furniture firm OCA, and designer of
the famous prize-winning floppy-feather-
cushioned chair, 15 has more recently produced
auditorium seating 13, 14 in jacaranda witl
chromed metal legs and leather or plastic
covered, foam-filled upholstery




Just to tune you in, this is a Programme-not a series . . .

or a concatenation. The Hille Polypropylene Chair Programme didn't, like Alice, just grow and grow—it was
planned. The project aimed at a complete range of tough, attractive, inexpensive chairs, each item of which would
be precisely suited, ergonomically and aesthetically, to its job. Planning paid off. The Robin Day designs are superb,
exhaustive tests have proved their toughness and now Hille Polypropylene seating is in use in offices, hotels,
universities, etc., all over the world.

If you have any kind of seating problem, a factory canteen or a few friends to dinner, this is a programme you

really should not miss. See it at our showrooms.
London: 41 Albemarle Street, London, W.1. Tel: Hyde Park 9576-9. Watford: 134 St. Albans Road, Watford,

Herts. Tel: Watford 42241. Birmingham: 24 Albert Street, Birmingham 4. Tel: Midland 7378. Edinburgh:
25a South West Thistle Street Lane, Edinburgh 2. Tel: Caledonian 6234. Manchester: Sackville Street,

Manchester. Tel : Central 6929.
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Chippendale

Sheraton

Tip-up bowl.

basin stand, 1754

Adams',

1897

Product analysis 22

Basins and bidets

Alexander Pike
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Initial development

In the history of the lavatory basin time
is very much out of joint and reversions
are manifold. Minoan Crete was more
advanced than Renaissance lItaly, and
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and the medieval monk had
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Materials, standards and
regulations

British Standard 11¢ for Ce
Lavatory Basins permits the
arthenware, heavy earthenware, fire-
clay, stoneware and
rd 1329 for Metal La
products manufac
m enamelled cast iron or pr

steel, and stainless steel, Both standards
ire restricted to the traditional dimen-
sions, 25in 18in and 1 16in, and
therefore, even if suitable dimensional
accuracy could be maintained in the
ceramic materials, the adoption of
either standard guarantees that the
fitting cannot be co-ordinated with tilir
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produced ir
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and whilst there is no
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Codes of P tice CP 305
Appliances and CP 310, Water Supply

ed a bidet, excey
travelling on the
most probably as a f
fore, not surprising

recently there was no clear official
indication as to whether the bidet
should be treated as a soil or waste
authorities stiill
hold widely differing views on the method
f supply of water to the fitting.

fitting, and local water

ribed in Product Analysis, Water Closets, AD November 1965

Earthenware basin on cast iron stand.

Adams’', 1897

Basin with spraytap and soap dispenser
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JolhmsonSlater

The ‘Bermudad’

‘PYRAMID' VITREOUS CHINA ‘WESTWOOD' SANITARY FIRECLAY

JOHNSON & SLATER o

QUEENBOROUGH KENT
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Victorian bidet

Bidet designed by Gio Ponti, Aujourd’hui,
1958

.

/‘
cold
bidet
hot L
p—
<
hot water to
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Correct installation for bidet

<] 49

The Building Regulations now firmly
define the bidet as a waste fitting and it
can, therefore, be connected to the main
waste stack on a two-pipe system.
The facilities offered by bidets vary
considerably, and in its most rudimen-
tary form comprises a low washing bowl
supplied with water from a sufficiently
high level to avoid the attention of water
boards. But the more complex models
with spray douche and flushing rim have
a water supply inlet below the overflow
level, and there is a danger (real or
imagined) of back syphonage or gravity
flow causing contamination of the water
services. Most authorities require the
bidet to be supplied from a cistern
which, if feeding other fittings, must be
6ft above the bidet inlet. In low level
distribution systems an alternative that
may carry greater risk of back syphonage
is sometimes acceptable; the cold supply
pipe must rise for a height of 6ft before
being led back to connect to the ap-
pliance. The risk of contamination of the
hot water system is extremely slight and
its possible effect less serious, so any
arrangement similar to that indicated,
with the branch located near the vent,
should be satisfactory. Our water supply
regulations may be more efficient than
those in force on the continent but if we
are to avoid their becoming the indirect
cause of a lower standard of personal
hygiene by inhibiting the increased use
of the bidet, then there is an urgent
requirement for a nationally accepted
code confirming a standard installation
practice.

Criteria for design
Lavatory basins

Personal variations in washing habits
create differing requirements for lavatory
basins, but if we exclude the special
considerations for hairdressing, hos-
pitals and schools, the basic criteria for
domestic applications may be clearly
stated and discussed.

Aesthetics

The basin normally forms part of a
bathroom or is located on a wall in a bed-
room; in each case it should be con-
sidered as a component forming part of
a cohesive whole, unobtrusively and effi-
ciently fulfilling its individual function.
This function demands that the junction
with the wall surface should be given
sufficient consideration to achieve close
integration. Occasionally the basin is
treated as an individual item or grouped
with another fitting, in which case it must
be specifically treated as a free-standing
item and not merely modified from a wall
version, There is an increasing tendency
for manufacturers to treat the basin as an
unique element, occasionally as an
isolated sculpture. Few attempts are
made to integrate the basin with the
surface to which it is attached, and none
at all to regard it as a component forming
part of a cohesive whole.

Economics, production and
marketing

Manufacturers may consider that these
three closely linked factors are problems
on which they are better fitted to make
judgments than the consumer, but they
are profoundly influenced by consumer
attitudes which can subtly stimulate
reactions. Public taste—no less than that
of the architect—tends to become
disproportionately selective when offered
a wider variety of choice. Thus manu-
facturer's attempts to capture wider
markets by increasing their range of
products have resulted in a profusion of
types, actuating a vicious cycle which
reduces potential production runs, A
superficial survey reveals that there are
at least 250 different models available, a
factor that must have an influence not

only on production problems but also on
the size of market for each type, both of
which must have an effect on the cost
This may be attributable to a failure to
establish a coherent and comprehensive
design brief due to inefficient market
surveys. The fully considered design will
be based on the consumers' needs
interpreted by acute professional ana-
lysis rather than by the shallow surveys
of untrained observers. Furthermore it
will satisfy a greater market and con-
sequently alleviate the problems of
economic production.

Function and mechanical
performance

The basin should supply, at any desired
temperature within the tolerable range,
sufficient water, either running or static,
from sources located in a position that
enables the washing operation to be
carried out quickly and efficiently.
Whether as an integral part of the basin
or as a separate unit, provision must be
made for all the toilet impedimenta
normally used, and if the unit is not
designed solely for use with a soap
dispenser, space must be incorporated
for the storage of soap in such a way that
it will dry off when not in use. Very few
basins are provided with space for all the
toilet accessories used whilst washing.
Those manufacturers who have incor-
porated an area for these articles are
unable to agree on the most appropriate
side of the basin for its location—a
dichotomous viewpoint that appears to
preclude the consideration of space on
both sides.

The problem of soap has never been
solved. The manufacturers' answer is to
provide either a flat sinking which turns
it into a soft wasteful mess, or high
ridges on which small pieces of softened
soap eventually harden and can only be
removed with effort. Many basins are
provided with rims wide enough to
reduce seriously the internal dimensions
but too narrow to be used as a top for
toilet articles. On too many models the
design of the inside edge permits spil-
lage when water flow is at full pressure.
Rims with in-curving sections would
reduce this possibility and would be
well worth the slight production difficul-
ties involved.

The design of the rear of the fitting
requires special consideration as it must
not only permit easy access to the supply
and waste connections and provide
adequate rigidity and concealment of
fixings but must also achieve a smooth
junction with the wall, eliminating
the possibility of water lodgement.
Consistent with the approach that deals
with the basin as an isolated unit, this
detail has received little attention from
most manufacturers: if butted to the
tiling, the radiused back edge of the
fitting makes it difficult to avoid a small
channel in which water splashes collect;
if the basin is fixed back to the wall with
tiles butted to the edges tile cutting is
frequently made more severe by the
introduction of capricious curves into
the design. These problems can be
overcome by employing a basin mounted
clear of the wall, of which several types
are avallable, although not all are partic-
ularly successful in preventing splashing
to wall and floor areas behind the basin.
The more normal installation usually
requires the inclusion of a splashback,
but no models are available incorporat-
ing this as an integral or integrated
feature. There are obviously difficulties
associated with production and trans-
port, but these appear to have been
overcome in 1908 and could possibly be
solved by historical research. For public
installations, where groups of basins are
required, most manufacturers provide
overlaps to link adjacent basins but
these are often after-thought excres-
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Basin“and splashback, 1908

Section and perspective of basin de-
signed by Alvar Aalto for Paimio
Sanatorium, Finland, 1933. Werk, 1946

For those who feel that no lavatory basin
totally satisfies their requirements, this
simple alternative providing soap dis-
pensers, and running water over a plate
glass splashing plate in a laboratory at
Amersham, may be more acceptable.
Cleaning problems might be eased by
raising the channel, which would also
make the bottom edge of the glass less
vulnerable to kicking. Designed by E. D.
Jeffriss Mathews.




have introduced a new

adamsez

| pedestal basininto their well-

| known ‘Lotus’ range:

|

the ‘Lake Lotus and Stem’
(Fig. 1145/A15) designed by
Alan H. Adams.
24'x18"”x32" high, the basin
can be supplied without the
pedestal, when a patent

concealed fixing plate is
provided. Adamsez are
continually developing new
designs in the interests of
better—and better looking —
sanitary equipment and,

while their extensive stan-
dard range can meet most
requirements,theyare always
ready to discuss problems
involving special fittings.

For further details contact:

Adamsez Limited
75Victoria St. London SW1
Tel: Abbey 5846/8

or Fireclay Works,
Scotswood-on-Tyne

Tel: Newcastie 67-4185/6/7
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cences, visually disatisfying and difficult
to clean.

Ergonomics

Although varied for specific conditions,
the range of use of the basin, in des-
cending order of frequency, is for
washing hands, face, body and hair.
When installed in bed-sitting rooms it
may also be used for washing clothing,
but the increasing popularity of auto-
matic laundries makes this a minor
consideration. This, combined with the
preference for washing hair under a
portable spray now makes the pro-
vision of static water less essential than
was formerly the case. If the basin is to
be designed as an all-purpose fitting it
must satisfy all these requirements to
some extent, but bearing in mind the
changing pattern of washing habits,
must primarily conform with the re-
quirements of the most frequent type of
use,

Structural performance

The operation of washing invariably
involves the movement over the basin of
heavy items including bottles, tumblers,
and razors, using wet and soapy hands.
The material employed should be one
which is highly resistant to impact
damage, and will be unaffected by any
acid or alkaline solvents or medicines
that might be splashed, or even poured
into the basin. With a few exceptions,
most manufacturers are totally com-
mitted to the use of the traditional
materials that only partly satisfy these
requirements and are more concerned
with using ceramic ware to make some
sort of wash basin than with investi-
gation of materials and methods or
producing better basins.

Bidets

Due to our lack of experience in this
country, design criteria for bidets are
more difficult to lay down—as examina-
tion of most of the marketed types
reveals. Nevertheless, certain essential
design considerations can be formu-
lated:

Aesthetics

The floor mounted bidet poses design
problems similar to those for the WC
and it is not surprising that current
models reveal the same faults. Floor and
wall junctions are given insufficient
attention, and the special problems
associated with the waste and spray
mechanisms are in most instances not
considered at all, leaving the fitting
ostrich-wise with its most unattractive
features fully exposed to view. In general
the form of the bidet is based on studied
amendment of precedent examples and
has no regard for shapes determined by
accurate analysis of function.

Economics and marketing
The rare use of the bidet confers on it a
status value that supports a high price—
a situation that manufacturers may seek
to maintain but which provides little
scope for fostering widespread accep-
tance. The range of types available is
already too great for the demand, but
before the situation gets out of hand, the
52 >

Twyfords' handspray, to be built in to

a wall, Designed for
development

the Barbican

<—Code 54

Goslett's SL1004 Spacious, 31inx13in.
Designed by Wallis Goslett

Twyfords'

14002/1 Albany, 28inx16in.

Vitreous china, Designed by E. S, Ellis

Shanks'
27inx 22in.
with pedestal

64/24 Clarendon 24inX 20in,
Vitreous china.

Available

Adamsez 1187 Lotus-Spiral, 22inx17in.

Fireclay

Adamsez 1134 Lotus surgeon's basin,
25in X 18in. Fireclay

-
Lilleshall Coronet 23%in:
with lipped rim

18in. Fireclay

Shanks' G57/17. Protos 28in x21in. Neon,

Vitreous china

Shanks’ 56/23. Surgeon's
24in X 19in. Vitreous china

o

Twyfords' 2662/1 Sola,
23inx17in. Vitreous china.
with pedestal

20inx16in, J. & R, Howie Lid,,
Available  22inx<16in. Vitreous china

3737 Pelican

Armitage V4148 Meritex,
20in % 18in. Vitreous china

15inx13in, J. & R. Howie Ltd.,
24in x10in. Vitreous
fitted with Unitap)

3714 Swallow,
china. (Shown

Adamsez 1137 Meridian One, 24in X 18%in.
Vitreous china. Designed by Knud
Holscher and Alan Tye

Lilleshall Sculptura 23inx 17in. Fireclay.
Designed by the Marquess of Queens-
bury

Adamsez 1161 Table-Lotus, 22inx17%in,
175inx 143in. Fireclay with unglazed rim.

Adamsez
Fireclay

1197  Orchid. 28inx20in

/.

i

K58/58 Cavendish,

'_,

Shanks' 20inx 18in,  Twyfords' 2658/1 Vanity, 21inX17in,
24inx 20in. Vitreous china table-top  Vitreous china table-top fitting
fitting
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Photograph by courtesy of D. S. Associates (a member of Allied Industrial Designers.)

Who says this design concept is so excitingly different

THE MUSEUM OF MODERN ART, NEW YORK ... FOR ONE

“|deal-Standard”“—like any organisation—appreciate a The “Roma’” wash basin is as sensible as it is stylish. It's
compliment. Recently the Museum of Modern Art, New manufactured from hygienic vitreous china . . . may be
York, paid us, and designer Douglas Scott, one of the fitted onaslimleg or on concealed hangers . .. and is now
nicest—they put one of these wall hung basins on display available in three sizes—22" x 18”,18” x 16”,15” x 13"—
as anoutstanding example of contemporary design. and three leg heights for adults, juniors and infants.

For further information write to. |deal-Standard Limited, P.O. Box 60, Hull.

NOW IN THREE SIZES
1 adult-22"x18". “Ideal-Standard™ and “Roma’" are
2 juniors—1 8”x16". trademarks of ldeal-Standard Limited.

3 infants—156"x13".

THE LEADERS IN HEATING
AND SANITARY EQUIPMENT

BARBOUR INDEX

AD Page 55/Code 55




Twyfords' 2707/2. Vitreous china. Supply
to bowl only, chain and plug waste

Shanks' K62/68 Curzon. Vitreous china.
Diverter to rim or spray, pop-up waste

Steventon's Royal Venton bidet. Vitreous
china, Diverter to rim or spray, pop-up
waste

Twyfords' 2706/1. Vitreous china. Diverter
to rim or spray, pop-up waste

Armitage V1001S Oriana. Vitreous china.
Diverter to rim or spray, pop-up waste

fda

Armitage V1002 Ortrina. Vitreous china.
rim or spray, pop-up waste

Armitage V1005C Orima. Vitreous china,
Supply to bowl only, pop-up waste

Ideal-Standard Kingston. Vitreous china.
Diverter to rim or spray, pop-up waste
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opportunity exists for an enlightened firm
to concentrate their energies on the
design, production and marketing of one
well considered model capable of being
sold at a price that would make an
assault on the larger market.

Function and mechanical

performance

Compared to the lavatory basin, the
similarity of function demands almost
identical, but rather more specialized,
considerations. The hands are not only
fairly resistant to high temperatures but
are also highly mobile, and are, therefore,
not very susceptible to scalding if the
water is too hot. The region covered
by the bidet spray, being very much more
sensitive and extremely unmanoeuvrable
demands a mixer fitting on which the
temperature can be pre-set and con-
tinuously maintained. In spite of this,
some models have inadequate tempera-
ture control mechanisms which can be
the cause of quite uncomfortable ex-

periences,

The waste mechanism must not be so
complicated that it becomes uneco-
nomic, but must avoid the necessity to
immerse the hand in dirty water in the
event of failure. No designer appears to
have produced a rational compromise
between the unsuitable plug and chain
and the expensive pop-up waste.

Ideally the section of the rim with which
the user is in contact should be per-
manently warmed, or at least capable
of being heated very quickly. It is difficult
to imagine the appropriate use being
made of any versions that do not in-

corporate this

Ergonomics

The ideal bidet should have a bowl of
sufficient frontal width to provide a seat _
for the user and contoured, appropriate {8
to the height, to transfer pressure to the
buttocks. The back of the bowl should be
of ample width to permit the handling of
soap etc., without spilling. Most models
fail to incorporate either of these features
and it is doubtful whether more than one
version adequately satisfies both con-

ditions.

Perhaps due to its origins as a portable
unit and similarity to the WC, confused
thinking on the subject has become
established, resulting in the reversal of
the ideal ergonomic shape. Most have a
wide seat area tapering to a narrow back,
which not only constricts the area where
the hands are in motion but also creates
a rim outline producing a diagonal
pressure area across the underside of
the thighs. This combined with an
entirely inappropriate seat shape can
cause conditions of acute discomfort.

Production and structural

performance

The traditional materials employed for
bidets can be the cause of wastage in
production which must reflect itself in
the cost, The design of new models fails
to exploit the possibilities of new mat-
erials that might satisfy the requirements

of both economic

structural performance.

production and

Manufacturers' approach

Do the manufacturers of these products
make accurate assessments of the

market requirements,

and by what

methods? What degree of consideration
is given to design, and is there a common
basis (or indeed, any basis) for design?
In an attempt to obtain broad and com-
prehensive answers to these and related
questions, enquiries were sent to forty
sanitary fittings.
Replies were received from only six
firms, but as these were made on the
clear understanding that the information
was to be employed for a critical analysis,
the response although disappointing,

manufacturers of

was very positive

n

revealing those
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Plan,section and photograph of Adamsez
Lotus K line maternity bidet. Pedal con-
trol, Fireclay

Adamsez 1138. Meridian one. Fireclay.
Designed by Knud Holscher and Alan
Tye

tr

Doulton's V3310. Vitreous china. Designed
by Derek Woolliscroft. Diverter to rim or
spray, pop-up waste

Armitage V1006 Ormura Vitreous china,
Wall hung fitting, diverter to rim or
spray, pop-up waste
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SfB 74
Barbour Index 375

British registered design

a new medical
washbasin

IN vitreous china
28" x 16"

Designed to satisfy the performance specification prepared by the Inter-Board
Study Group for the Ministry of Health. All measurements are based on 4” module.

Also available without tapholes for wall mounted supply fitting.

the ‘Oxford’

by
TWYFORDS

AD Page 56/Code 56




Free-standing basin  designed by
Charlotte Perriand, Aujourd'hui, 1958
2&3

Tipping bidet by Giulio Minoletti.
Designed to save space and 'make less
obtrusive the embarrassing object that
the Anglo-Saxons consider to be shock-
ing'. In several combinations of vitreous
china and vitreous enamelled steel.
Domus, 1952

4&5

Buckminster Fuller's experimental fog
gun and microphotograph taken of the
skin pores to determine efficiency

Some makers of lavatory basins
and bidets

*Adamsez Ltd.,
London S.W.1.
*Armitage Ware Ltd., Armitage, Rugeley,

Staffordshire.

*Doulton  Sanitary Potteries Lid.,
Whieldon Pottery, Stoke-on-Trent.
*Alfred Goslett & Co. Ltd., 127-131
Charing Cross Road, London W.C.2.

Heathcote Ceramics Ltd,, Calvin Street,
Longton, Stoke-on-Trent.

J. & R, Howie Ltd., Hurlford Works,
P.O. Box No. 13, Kilmarnock.

Ideal-Standard Ltd., |deal House, Gt
Mariborough Street, London W.1.

Johnson & Slater Ltd., Queenborough,
Kent.

*The Lilleshall Co. Lid., St George's, Nr
Oakengates, Shropshire.
Shanks & Co. Ltd,,
Barrhead, Glasgow.

Shires & Co. (London) W.10. Guisley,
Yorks.

John Steventon & Sons Ltd., Royal
Venton Works, Middlewich, Cheshire.
*Twyfords Ltd., P.O. Box No. 23, Stoke-
on-Trent, Staffordshire.

¥The co-operation of these firms in pro-
viding background information is grate-
fully acknowledged.

75 Victona Street,

Tubal Works,
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firms whose attitudes to design were
clearly defined and whose frank replies

gave evidence of conscientious as-
sessment of requirements and a sincere
attempt to improve the standard of
design and quality of their products. It
would have been even more positive if it
could be demonstrated that these
attitudes had resulted in a range of
consistently excellent designs, but this
is, unfortunately, not possible. Some of
the faults are embodied in the designs of
all manufacturers, and the criticism can
be applied to the industry as a whole.

The aim of our analyses is to offer a
constructive criticism of both product
and user that can only result in better
products for the consumer and more
success for the manufacturer; it is hoped
that those firms who have co-operated
by providing information will appreciate
that the level of this criticism can only
begin with the better standards of design
that their products represent.

Most manufacturers give precedence to
function and structural and mechanical
performance, with wide individual varia-
tions in the order of priority for other
design criteria. For the bidet, however,
the definition of the major design
criteria becomes slightly blurred, due no
doubt to the circumstance that the users
often have an imprecise idea of the
requirements they expect the apparatus
to fulfil.

Criticism
Lavatory basins

Basins available today represent a very
limited advance from the products in use
in 1890. Aesthetically they are worse,
Most manufacturers are earnestly at-
tempting to improve their designs, but
design is constricted to a narrow field
and consists of constant refinement and
gradual improvement of well established
principles. In functional products of this
type the process can only be continued
up to a specific stage, beyond which
further work produces self-conscious
designs with an independent aesthetic
divorced from function, and the de-
signers' brief is automatically restricted
to a wash basin rather than a means of
washing. No encouragement to a
broader viewpoint is given by the con-
sumer. For some reason the bathroom
has always been a favourite location for
the display of status, either per se or,
after its universal acceptance, by the
elaboration of equipment. This is perhaps
the explanation for the meaningless and
obstructive pedestal that is still so
popular but which is in most cases
purely vestigial. If it has a design func-
tion it is to conceal the examples of
plumbers 'virtuosity that in one form or
another adorns most bathrooms.

The demands for unique and assertive
designs coupled with the requirements
of British Standards create an ambiva-
lent situation which places the designer
in an unenviable position, but does not
mitigate his failure to acknowledge
certain basic functional conditions. It
must be generally realized that whether
spray taps, pillar valves or mixer fittings
are used, people wash most frequently
in running water, yet outlets are still
located too near to the back edge of the

basin to enable this to be performed
effectively. The basin is primarily for
the removal of dirt and although the
possibility of fouling should be mini-
mized it must be capable of being simply
and quickly cleaned. This obvious fact
is often entirely overlooked. The positions
of tapholes almost invariably creates
spaces beside or behind the taps that
are difficult to clean, a problem aggrava-
ted by the junction between the tap and
the basin and the level of the outlet.
The standard concealed overflow has
never been hygienically satisfactory and
in some designs can acquire a most
gruesome interior. A number of basins
are available with the standing waste
which eliminates this problem and
provides a cheap alternative to the
archaic waste plug. Where this is not
available there is little excuse for not
supplying, as a standard item, a waste
plug with disappearing chain.

The spray tap represents a considerable
step forward as a washing facility, and its
successor, the timed spray, will provide
an even higher standard of personal
hygiene. No manufacturer has yet ex-
ploited the latent potential of this device
by achieving close integration with a
specially designed basin. All the models
available are merely conventional basins
with modified punchings.

Bidets

Before attempting criticism of the general
standard of design of the bidet it is
necessary to make some apportionment
of the blame for the bad features that
exist. The market for bidets is so small
that the designer is deprived of the feed-
back from a large body of consumer
opinion that is so necessary for the con-
tinued development and improvement of
any product; on the other hand, he is
freed from the design restrictions pro-
duced by public preconceptions—a
situation frequently encountered when
attempting to introduce innovations in a
firmly established article.

The public attitude towards the bidet
varies between mistrust and humour,
and as one manufacturer complains:
‘Because it is almost universal in France
and on the continent, the bidet has
acquired an image that is slightly
immoral, and is also regarded as being
used by dirty people.’

This contrast between the continental
and Anglo-Saxon approaches to hygiene
is exemplified by the fact that whereas
it is normal for an Englishman to wash
his hands after urinating, the Frenchman
will usually wash beforehand.

However, our failure to appreciate the
advantages of the bidet (which are
claimed to include not only the allevia-
tion of skin irritations and minor internal
disorders, but also relief in the treatment
of haemorrhoids, pruritus, and eczema)
does not justify the design approach
which lavishes much attention on at-
tempts to create a clean, free-standing
sculptured element yet leaves the supply
pipes, spray and waste controls in un-
controlled disarray at the rear. To draw
these elements together to form an
organized group as a frank expression of
their function would be commendable;
to leave them to the not so tender
mercies and aesthetic sensibilities of the
average plumber is unpardonable. Where

the appliance is designed to fit flush
with the wall this problem has been over-
come, but there is still a failure (except
in one instance) to relate the profile to
the tiling grid. No doubt the present
small market has induced manufacturers
to reduce the cost by offering reduced
facilities, but the range of producis now
available under the name of bidet varies
from equipment with a thermostatically
controlled adjustable spray and heated
rim, to a simple low-mounted bowl with
hot and cold supply taps fitted to the
wall above. This type of fitting barely
qualifies as a bidet and serves little
better than a lavatory basin.

The future

Advances in the design of lavatory
basins have been so slow that the broader
concept of a design technology pro-
viding a new method of cleaning the
body seems remote.

The most promising process investigated
in the last twenty years is now languish-
ing. Buckminster Fuller's fog gun,
developed as part of his programme for
an autonomous house, develops to a
finality the principle of the spray tap
which has demonstrated that, provided
it is applied in a suitable way, far less
water is needed for washing than is
normally supposed. Fuller's invention
employs a jet of atomized water fed with
solvents and delivered at high pressure,
not only to clean the surface of the skin
but also to remove dirt from the pores. It
utilizes the principle that if applied in the
form of vapour or minute droplets, the
water will evaporate very rapidly, and the
dirt carried from the surface of the skin
will settle as dust. The vaporization of the
water enables far smaller quantities to be
employed and it is claimed that a pint of
water applied in this way is sufficient for
a bath lasting one hour.

It requires little imagination to visualize
the impact on bathroom design that
might result from the marketing of this
device: as it requires no connection to a
drainage system the distinction between
taking a bath and using a wash basin
would become meaningless, and either
operation could be performed in any
bedroom.

Whether the particular cleaning problem
solved by the use of the bidet could be
carried out as hygienically and comfort-
ably by the use of this mechanism raises
some doubts, and would obviously
require some investigation.

If we must retain an outworn system
whilst waiting for the introduction of a
new method, let us not be content with
the occasional revivification of the image
by slight changes that lack significance.
Only by stringent criticism coupled with
keen discrimination before selection, and
forceful complaint against goods that
fail to satisfy functional criteria, can
manufacturers be forced to improve the
standards of their products. In this con-
nection architects must share some
responsibility; failing to make regular
visits to their buildings over a long period
to gauge the performance of the products
used, they rely on transmitting complaints
from users whose critical faculties are
not as developed as they might be. More
to the point, they may be less severe than
those of the next client for whom the same
products are specified.




invitation
... to the launching of the new
ranges of Shepherd and
Stafford furniture,exhibited at:
The Contract Furnishing Exhib-
ition,Royal Horticultural Hall,
11thto14th of January,and
Hotelympia18th to 27th of
January.

H.C.Shepherd &Co.Ltd.

A Member of Thomas Tilling Group.
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Trade notes
Alexander Pike

To obtain additional information about any of
the items described below, circle their code
numbers (G1, G2...etc) on the Readers'
Service Card inserted elsewhere in this maga-
zine,

G1 Nylon hinges

James Collins (Birmingham) Ltd.

Rising hinges made from injection moulded
black nylon with precision ground stainless
steel pins. Size 3in X 2gin.

G2 Notice boards

James Walker & Co. Ltd., Lion Works, Woking, Surrey
Backed with a composition of cork and rubber
and faced with Hypalon synthetic rubber in
which holes close after pins have been removed.
The smooth surface can be wiped clean with a
cloth. Standard sizes 3ft x 2ft, 3ft, 4ft, 5ft, 6ft
and T7ft.

G3 Plastics bowl urinal 1

Sovereign Building Components Ltd., No. 2 Works,
Sydney Road, Watford, Herts.

Moulded in acrilonitrile-butadiene-styrene.
Weight 24 Ib, price £5 10s excluding fittings.

G4 Glazing insulation

Wilmshurst Bros. Ltd., North Wing, New England
House, Nr. Preston Circus, Brighton, 1, Sussex

A sheet of Melinex polyester film housed in a
2in % 2in metal box at the window head operates
on the roller blind principle and slides in white
plastic guide rails. Sizes up to 8ft x 4ft 6in and
5ft x 9ft. Price ranges from 6s 0Od per ft2.

G5 Two colour diffuser
Richard Daleman Ltd., Latimer Road, London W.10

Manufactured by coupling two extruders into a
common die head; this prismatic diffuser
controls the intensity of light downward in the
60° zone and is claimed to provide approxi-
mately 20 per cent greater light output than
ordinary single colour opal diffusers. In 4ft, 5ft,
and 8ft lengths.

G6 Gas fired central heating 2

Radiation Central Heating Ltd., Radiation House,
255 North Circular Road, Neasden, London N.W.10
The Radiation Heatmaster gas-fired small bore
central heating unit has an output of 45,000
B.Th.U. and combines fast heating up with
sensitive control. Overall size: 36in high, 25in
wide, 16in deep, but without casing will fit under
kitchen work top; Prices: Standard model
£106 4s 0d. Balanced flue model with press-
button ignition and clock control £130.

G7 Mechanized file storage

Frank Wilson (Filing) Ltd., Cross Street, Southport,
Lancashire

Filing racks on an electrically controlled vertical
conveyor enable the Railex Rotomatic to place
the equivalent of 62 filing cabinet drawers
within reach of a seated operator. Control is by
push buttons and the machine occupies a floor
space 4ft x 6ft.

G8 Locks for narrow stile doors

Architectural Hardware Ltd., Royton House, 14-17
George Road, Edgbaston, Birmingham 15

A range of one-, two- or three-point deadlocks
for narrow stile swinging or sliding glass doors.

G9 Automatic sliding and swinging doors
Architectural Hardware Ltd., Royton House, 14-17
George Road, Edgbaston, Birmingham

Automatic door gear combining sliding and
swinging action for single doors up to 4ft wide
or double doors up to 8ft wide.

G10 Cable and conduit saddles 3
Herzbi Ltd., 57 Lordship Park, London N.16

Fischer saddles are moulded in nylon with
flexible tongues to secure the cables. Inter-
locking lugs and a concealed clipping system
provide neat installations and suggest that their
use might be extended for plumbing where
pipework is exposed.

G11 Faster tiling

Pilkingtons & Carter, 42 Bloomsbury Street, London
W.CA1

Jetfix sheets contaln twelve 6in x 6in x %in
tiles taped together at corners and edges and
are fixed as a complete unit 24in x 18in.

G12 Surfaced asbestos sheets

Turners Asbestos Cement Co. Ltd., Trafford Park,
Manchester 17

Colourbest fully compressed asbestos-cement
flat sheets are surfaced with a polyvinyl fluoride
film claimed to be capable of stretching and
recovering and to resist chipping, cracking and
crazing. Sheet sizes up to 10ft x 4ft in eleven
colours.

G13 Window ventilators 4

Argosy Engineering Co. Ltd., Hertford Road, Barking,
Essex

Measuring only 2in deep and suitable for single
or double glazing the ventilator has a vane
pivoting on nylon bearings and can be con-
trolled to any intermediate angle between the
fully open and closed positions.

G14 Pre-felted wood wool slabs

British Gypsum Ltd., Fergusson House, 15-17 Maryle-
bone Road, London N.W.1

Gypklith roofing slabs are now obtainable with
a layer of fibre based roofing felt bonded to the
upper surface. Available under the name Dri-dek
at a surcharge of 2s 3d per sq yd.

G15 Air diffusers

Van den Bosch Ltd., Europair House, Alexandra Road,
Wimbledon S.W.19

Suitable for inlets or extracts on walls or ceilings,
polypropylene diffusers of 4in, 6in and 8in
diameters in ivory white finish. Prices 29s,
34s 6d, 45s.

G16 Prefabricated ducting
Fibreglass Ltd., St. Helen's, Lancashire

A lightweight fibreglass duct combining thermal
and acoustic efficiency with labour-saving
adaptability. Installation claimed to be cheaper
and faster than traditional materials lagged to
an equivalent standard.

G17 One-way view fabric

Metalon Gesellschaft, Fonnenallee 122, Berlin-Neukoln,
Germany

Produced by the vapour deposition of aluminium,
silver or gold on one side of any fabric contain-
ing synthetic fibre. When used for curtains the
resultant material is either transparent or opaque
according to the side from which it is viewed,
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These two photographs show ’@
what can be accomplished with

'‘COXPAN' Acrylic Architectural

Panels without any major structural

alterations and at minimum cost

Site: 735 Hertford Road, Enfield, Middx.

Client: Messrs. John Burchall Limited.
Architect: Adam Gelister, DIC, ARIBA.
Contractor: Sprosson & Babb Limited.

ONLY ‘COXPAN' OFFERS..... THREE-DIMENSIONAL CUSTOM DESIGN
PROVEN WEATHERING PROPERTIES
EXGEPTIONAL COLOUR RANGE
CHOICE OF SURFAGE TEXTURE
AND NO MAINTENANCE

———
WREURATD ® Further information available in A4 sized colour brochure on request from
COXPAN ]

g eRTS WILLIAAIVI COX London Road, Tring, Herts. Tel: Tring 3286/7/8

Holmwood Garage (as it used to be known) before ‘COXPAN' appeared on the scene.
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Versatile 1620 series single and multilight units from Opalight catalogue 21A
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Opalight 21A

This publication illustrates
with photographs,
dimensional drawings

and prices, some

450 MA lighting fittings

using opal glass diffusers

and provides an indispensable
guide to the bestranges

in Opal lighting today

Merchant Adventurers

Head Office:

Feltham, Middlesex (FEL 3686)
London Showrooms :

231 Tottenham Court Road W 1




Final date for mailing entries January 28

If you have not received entry details please phone or write to David Ridge -
Architectural Design - 26 Bloomsbury Way - London WC1 - Tel: Holborn 6325

AD Page 60/Code 61




FOR INDUSTRIAL BUILDINGS THAT WORK BETTER
AND ARE BETTER TO WORKIIN...




Adaptable
Industrialised
Systems—factories
from the factory

‘S & F’ steel-framed ‘Clearportal
System. An example of standard
steel construction that is easily
adapted to specific needs.

An economical Atcost ‘S'-frame
warehouse. Standard portal frame
design easily adapts to various
needs, cutting design overheads
and speeding erection,

Easily adapted standard factory.
Steel framed and clad ‘Advance’
unit of the Industrial Estates
Management Corporation for
England. Flexibility of structural
steel is unique in permitting the
required ease of expansion or
adaptation for changing needs.

This attractive lightweight steel frame and roof design permits lighting of a high order—
both natural and artificial—to meet the needs of exacting machining tolerances

Top left: Neatly-designed : an attractive all-welded exposed steel frame effectively links this
2-storey office to the adjacent tubular steel-framed workshop.

Middle left: Steelwork for the big new Cambridge University Press printing works, with
curved clear spans of 144 ft, had the advantages of being lighter and needing cheaper
foundations, and was faster to erect, less dependent on weather than alternative methods.

Bottom left: Structural steel was used for the entire superstructure of this outstandingly-

designed project; a glass-walled distillery, warehouse and multi-storey administrative
buildings.

See further examples of steel industrial buildings on the rear page of this inset
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This new steel framed and clad VC 10 hangar at Gatwick can looking building—a good environment for better work. Aestheti-
house three BUA aircraft types simultaneously. Four 191-ft cally pleasing and functional factory design with steel frame and
cantilever truss girders with 134-ft overhang give 33,000 sq ft monitor roof structure cleverly arranged to integrate various
floor area with only two internal columns. Steelwork design cranage and overhead services, and give bright, pleasant, ordered
provides for future expansion. (Cover photographs): A good- working space.

S TEE lfor speed and economy in building for industry

Superior speed of construction, and progress independent of the weather, are among the many
important advantages and major economies now being gained by using structural steel for
single and multi-storey industrial buildings of every kind. Steel frameworks can be more easily and
quickly erected using standard, lightweight sections and ready-fabricated building components.
The relative lightness of individual steel members permits useful additional economies, both in
transport and on the site. When covered space requirements include large uninterrupted floor
areas, strong, lightweight roof structures in steel provide by far the widest clear spans available
economically.

Factories in steel: designed faster—in production sooner The decision to build with
steel means less time is required in design and detailing work, either for adapting a standard
steel ‘system’ building, or creating a purpose-built structure. Steel gives the advantages of fast,
dry construction. Because it is an easily fabricated, precise and accurately calculable construc-
tional material, it gives assistance to the designer at all stages in the present-day quest for
better, lighter, more adaptable and architecturally pleasing buildings, that will both cost less and
be better designed for better work.

Adaptable buildings for rapid expansion at minimum cost Better factories that can make
useful contributions to Britain's export drive are urgently needed. In all government-financed
industrial estates, steel-framed construction is meeting the need: chosen invariably for its
advantages in cost, speed, adaptability, ease of future extension.
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Steelwork progress
—for better factories,
warehouses,
and industrial structures

Many recent technical developments in the
structural steelwork industry have yet further
increased the advantages of building, ex-
tending, or modernising, factories and other
industrial structures in steel. The rationalised
range of Universal rolled sections; strong
lightweight, versatile structural hollow sec-
tions (SHS) in many profiles; improved
welding techniques; friction-grip bolts that
eliminate site welding or riveting; better,
faster erection techniques—those are just
some of the important contributions made by
steel to lighter, better building at less cost.

Quickly-erected ‘Arcon’ steel-framed and clad multi-span vehicle parts depot. Lightweight roof
structure employs tubular steel SHS. The 40-62 ft interval steel columns give clear floor areas for
orderly storage and goods handling.

Left: A large-span warehouse. Steel arches of 250 ft clear span provide 100,000 sq ft of totally
unobstructed storage area.

Above left: Clean, light, easily-maintained tubular steelwork gives high stacking space for forklift
trucks, in this modern warehouse. Rainwater pipes carried inside hollow steel columns are safe
from accidental blows.

Above centre: Progress on Britain's most modern integrated car production plant. Steel frame
and northlight roof are designed to carry complex overhead services. Lightweight ‘Castellated’
beams cut structural weight and cost.

Above right: Factory extension with light, economical structural steelwork based on the plastic
design theory. Slender steel framing gives more effective utilisation of floor space and better
roof lighting.

REFERENCES Cover Basildon New Town factory for York Shipley Ltd. by Arup
Associates, Architects & Engineers. Inside pages British United Airways VC10 hangar,

Gatwick, Architects : Clive Pascall and Peter Watson. Factory premises for Walter Jones &

Co (Engineers) Ltd and workshop/office for CIBA (A.R.L.) LTD designed by Arup

Associates, Architects & Engineers. New Cambridge University Press printing house,

Architects : Beard, Bennett, Wilkins and Partners ; Consulting Engineers : Frederick S. Snow

and Partners. New Harlow premises of W. & A. Gilbey Ltd, Architect: John Timpson of

Peter Falconer and Partners. Consulting Architect : Alexander Gibson. General Construc-

tors : Holland & Hannen and Cubitts Ltd. ‘Clearportal’ building by Sanders & Forster Ltd

for Canterbury Industrial Products (Aveley) Ltd, Architects: Carr, Goldsmith & Fallek.

‘S'-frame warehouse for H. P. Tyler Ltd by Atcost Ltd. ‘Advance’ factory unit by Industrial

Estates Management Corporation for England. Rear page Storage depot for Ford

Motor Co Ltd. Parts Division, designed and constructed by Taylor Woodrow (Arcon) Ltd

Steel-arch warehouse at Newhaven, designed and erected by Fromson Construction Co

of Canada, Byfleet, Surrey. Kitt Green warehouse for H. J. Heinz Co. Ltd, Architects:

J. Douglass Matthews and Partners. Vauxhall Motors Ltd Ellesmere Port factory, by

Howard Fairburn and Vauxhall Engineering Dept. Factory extension for Cooks Corrugated

> atfield, Structural Engineers: A. J. Jullien Ltd, Mair : D2

e it 3 o s BRITISH IRON AND STEEL FEDERATION

STEEL HOUSE TOTHILL STREET LONDON sSwW1
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New edition—Graphic Effects in Architectural Drawings

Save time—save money with this wonderful book specially designed for
architects—224 pages size 12" x 12" containing over 950 drawings of trees, people,
scenes, signs, cars and lettering, etc. This book gives designs and plans their
special finish, neat script and artistic layout which characterises the perfect
architectural drawing. Every architectural office or individual architect should
have this beautifully produced book.

Price 55/- inclusive of postag e. Publishers. The Standard Catalogue Co Ltd. 26 Bloomsbury Way London W.C.1
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n install attractive lighting without paying
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maintain and clean — in fact completely ptac\lcal. Made in
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detailed information on this and other Revo
[ of better lighting, write to:

For more
ents 1IN the interests
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REVO ELECTR‘C CO. L‘M‘TED A Duport Company
TIPTON, STAFFS.T'\p\on 2828

GROVELAND ROAD,

A
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[JAttractive appearance ] Smooth, silent operation ) Absolute
minimum of maintenance required 1 Made from tested top-
quality materials CJ Custom-built to your exact requirements

Write now for full information under ref. AD 612

1. Security plus sales appeal with Bolton Bar Counter Grilles (rolling
and bunching types available). 2. Bolton-Berry overhead garage doors
—standing sizes for single or double garages. 3. Bolton Shutter doors
on a diesel locomotive depot. 4. Fully glazed two-speed lift doors fitted
to landings and a through car. 5. Ray operated shutter doors.
6. Space-saving Superfold folding partition. 7. Fully automatic, floor
mat actuated, glass sliding door (hinged types also available).
8. Automatic opening Shutter Doors fitted to a fire station.

1:{1) A ¥ 1), il BOLTON, LANCS

BRANCHES IN LONDON, The Biggest name in Doors !
GATE CO LT BIRMINGHAM, GLASGOW AND 99
THROUGHOUT THE COUNTRY @BG
612
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Pilkingtons’ Glastoglas
is the all-glass double glazing unit

Permanent seal - Simple glazing - 160 stock sizes

Glastoglas units are manufactured

Glastoglas units can be easily glazed into any
from selected sheet glass.

frame with a minimum rebate depth of % in.
and minimum glazing platform width of § in.

Glastoglas units have an
air space of % in., giving a
‘U’ value of 0.62 under
normal conditions.

Glastoglas units

are available in two
size ranges: 10x 16 in
to32x38in.and
18x39in.to 50 x 70 in.
Within these ranges 160
sizes matched to standard
frame sizes are available
ex-stock.

Units can be supplied to non-stock sizes
(within the above ranges) subjectto a
minimum order of 200 units of one size.

All-glass seal, and to give Glastoglas units their permanence, the
two panes are fused into one continuous piece of glass

More and more there is a demand for double glazing.
Pilkington’s new all-glass ‘Insulight’ Glastoglas sealed unit makes

it easy to specify double glazing with confidence. Its all-glass seal gives

assured permanence. Its slim section simplifies glazing methods.

[ts ready availability in 160 frame-matched stock sizes ends supply delays.

Double glaze with Glastoglas units. Suitable for all types of glazing.

Wooden frame bead glazing Wooden frame putty glazing Metal frame bead glazing Metal frame putty glazing

P“.KINGT“N BROT“ERS LIMITED Head Office: St. Helens, Lancashire. Telephone: St. Helens 28882. London Office and Showrooms:

Selwyp House, Cleveland Row, St. James’s, SW1. Tc]cphonc:.WHltchal] 5672. For detailed literature on Glastoglas units, and the complementary
‘Insulight’ Mk VI Metal-edge unit, please consult your local Pilkington depot or office. ‘Insulight’ is a registered trade mark of Pilkington Brothers

Limited in many countries throughout the world. Supplies are available through the glass trade.
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Whichever way youook it: three times the wear for
only half the cost makes Country House sisal carpet
a best buy. And there are 79 designs to choose from.

The strikingly different texture of Country House sisal carpets conceals terrific toughness. These
carpets look great (the design range is modern and really swinging) and withstands any amount of
wear. In fact, the proven life expectancy of Country House is fully three times longer than the
average woollen carpet #* Yet Country House costs only half as much!

#RTSA tests.

For complete information, a copy of the new A4 leaflet, samples or queries, please contact.
BOYLE & SON LTD.,

CLAYTON WOOD CLOSE, WEST PARK RING ROAD, LEEDS 16. Tel: LEEDS 59135 (4 lines)
London showroom: 39 King Street, London, W.C.2. Tel: TEMple Bar 5375.
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“TURNALL" Asbestos-Cement

'SPANTILES”

Span up to 15ft without end lap

“TURNALL" “SPANTILES" can be fixed on purlins up to
6 ft 6 in. centres. Rafters and battens are unnecessary.
As 15 ft? of roofing is laid in one operation
erection times are considerably reduced and overall costs
automatically cut. “TURNALL" “SPANTILES" are also
suitable for pitches as low as 5°.
Standard Lengths: 8 ft to 13 ft in 12 in. increments.

13 ft to 15 ft in 6 in. increments.

ﬁ&@ TURNERS ASBESTOS CEMENT CO. LTD. g 0 width: 19 in. Net cover width: 12 in.

Trafford Park, Manchester 17, Nom. thickness: +& in.
Tel: TRAfford Park 2181, Telex: 66 639 Accessories : A complete range is available.

Regional Sales Offices: London, Belfast,:inmi;:gham» Finish: Thrutone Blue
i i tingham and York. . g it .
B’&“"' Cardiff, Glasgow, Notting For detailed technical information send for

- ZFIN A TURNER & NEWALL COMPANY TST.23 T.A.C, Publication B.122.
T
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Regd. Trade Mark

TUBULAR
STEEL SHELTERS

An entirely NEW range of
Tubular Framed Steel Shelters

for
BICYCLES, MOTOR CYCLES
%

Type TD2A-R-LR ODONI Tubular SHELTER (R.D.899573) with Type 5A Pedal M OTOR VE H ICLES

Cycle Stands at Gable Hall School, Corringham, Essex.
Photo by courtesy of Messrs. Brown & Moulin, A/A.R.1.LB.A., in Association with
H. Conelly, C.B.E., F.R.LLB.A., County Architect, Essex County Council

ODONI presents an entirely new range of Tubular Framed Steel Shelters in both
traditional and contemporary outlines, designed either for use with the well-known
ODONI All-Steel bicycle stands which may be integrally fitted, or as an open
shelter with uninterrupted floor space.

Shelters may be single sided (6’ |” wide) or double sided (9’ 10” or 127 6” wide) with
gable or butterfly roofs, and are manufactured in a wide variety of profiles.

Special Shelters with curved or cantilevered roofs are also available.

End and rear panels are supplied in contemporary design or with full weather
screens to match or contrast with roof sheeting.

Leaflets and details from Sole Manufacturers and Patentees.

ALFRED A. ODONI & CO. LTD., SALISBURY HOUSE, LONDON WALL, E.C2

TELEPHONE: NATIONAL 8525-6 CABLES: ODONI, LONDON

Also Barbour Index No. 2. Specifile. Gorco Bureau in Scotland,

Code 73

ARCHITECTURAL
WETAL CRAFTSMENS
ASSOCIATION

ARCHITECTURAL METAL CRAFTSMEN

ESTABLISHED 1878

J. R. PEARSON
(Birmingham) Ltd

PORCHESTER STREET, BIRMINGHAM, 19
TELEPHONE: ASTON CROSS 2617

LONDON OFFICE:
27, JOHN ADAM ST., ADELPHI, W.C.2
TELEPHONE: TRAFALGAR 6322

BRONZE AND SILVER BRONZE SLIDING DOORS
LLOYDS BANK, PLYMOUTH

NORTHERN OFFICE:

6, BANKFIELD ROAD, CHEADLE HULME,
CHEADLE, CHESHIRE

Architects: Easton & Robertson and Partners TELEPHONE: HULME HALL 1863
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WHATEVER SIIE & TYPE OF SINK

B | B | B

Model L 18" x 36" Model DL 18" x 54* Model N 18" 1 42° Model TL 18" x 72°

£12.00. L T £14.10.0. £28.0.0.
Model W 217 x 427 | ™Mod! :;;‘;'oll x63 Model TW 217 x 84°
£16.10.0. o £35.0.0.

Model WL 18"x54"| DN 187°x63” £20.00 Model WN 18°x 63° Model TN 18" x 84"
£19.10.0. MW 21"x63" £21.10.0 £21.0.0. £30.0.0.
Model WW 217x637] 12 187 x54" €18.100

£24.00.

I

Model FL —— Model FDL
16% x 36° x 7° deep e 16° x 54° x 7 deey
£15.10.0 T £25.0.0

VITREOUS —
ENAMEL SINKS |[ | ——

Model VA
=) 13" x 3" £5.100 |
==  Model N
——] 18 x42"£5.160

e e =
Model VB U M

I
p———— 184" x 36" £6.18.0
— Model VW

21" x 42* £6.17.6.

STAINLESS
STEEL BOWLS

R, & @ Model VC
oy . 18" x54" £8.2.6
° || ° I [3 o ' o ) Model V2 J
217 x 63" £9.16.0,
Model XOX 164 x 454" Model WXX Model W22
£32.0.0. 31 x21° x7"deep 197 x 35" x 7" deep
£17.0.0. £18.10.0
o
l 9 ) » ' Standard 154" x 244" £5.15.0
Model X 18” x 16° x 7* deep Model XX Model 22 Ultra 174" x24§" £7.18.0
£7.10.0. 3N x18°x7"deep 16" x35°x7" deep
£15,10.0. £17.10.0.

Taps and waste fittings extra

FISHER & LUDLOW LTD (DEPARTMENTTD) BIRMINGHAM 24
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AUTOMATIC ELECTRIC

WATER HEATERS

IN TYPES AND CAPACITIES
TO SUIT EVERY REQUIREMENT
For full details please write to:- BARBOUR INDEX 204

Telephone

SANTON LTD. Somerton Works, Newport, Mon. . ..

RIGHT from the start

o.P.20

Code 76

A comfortable

Ka ndya stacking chair

Kandya Limited Silverdale Road Hayes Middlesex Hayes 5121

AD Page 74/Code 77

A new stacking chair with seat
and back cushion supported on
Pirelli webbing. Write for cata
logue showing our range of con-
tract items. Designer Frank Guille
DesRCA FSIA
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Take a CLOSER look at
The ANCHOR VANGUARD
a 15" x 9" concrete roofing
tile to B.S.S. 550:1958

A simple-to-lay interlocking tile
with a full range of accessories,
specially designed for laying with-
outnailing. Fixingrecommendations
comply with B.S.C.P. 142 :1958
(Amendment 1st July 1961)

Roof pitches may be as low as 173"

Roof truss details are available for
clear spans from 18’ to 36’

Guaranteed for 50 years against lami-
nation and decay

Colours
Availablein Slate Blue, Red, Green or Brown.
All colours extend throughout the Tile

Technical Service

Sample tile sent by post. Additional details
are available on request as well as roof truss
designs

full details from

ANCHOR BUILDING PRODUCTS LTD.
BROOMHILLS ROAD, LEIGHTON BUZZARD, BEDS.
Telephone: LEIGHTON BUZZARD 3236

Code 78 AD Page75
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“LABORATORY FURNITURE

certainly sir! Here at
Wadsworths we specialize
in all types of laboratory
furniture and fittings

including Wall Benches, Island Benches,
Demonstration Benches, Fume Cupboards.
Apparatus and Stock Cupboards, Library
Shelving and Tables, Domestic Science
L Tables and Display Cases, Pedestal Desks etc.

j

JAMES WADSWORTH & SONS LTD.

WAKEFIELD ROAD BRIGHOUSE YORKS Phone BRIGHOUSE 1686
Powney/JVW/AD.

Code 79

Subscription Form
Please

[C1 commence a new subscription to start
With Ehé.iiiisissiisiaiisinassan issue 19......
[[] renew my current subscription
as follows
UK 1 year subscription 60/- including postage
UK Student rate 1 year subscription 36/« including postage

Overseas 1 year subscription 80/- including postage

USA and Canada 11.50 dollars.
Foreign remittances by bank
draft, money order, or local
postal order.

Remittance enclosed

O0O000

Invoice to be sent

Professional quUalificalions ............covvveiisseiiiiiiisrensiaiiiiniaans
BUAIOBE, 25 ii5seinatssseissispasstnasananss e fBAEFEENILINTETISECEN TR Peo2aYH)

If @ Student state SCROOI...........ccvvuerisacasrsiirsnssssasostsiisnsiinnee

Year of Study............




Advertisers Index Jan 1966

Please note the Architects Standard Catalogue SfB
section reference shown against those advertisers
who file information in that publication. Please use
ASC for quick technical information.

ASC (74) Adamsez Ltd. i : 5 R . .

ASC, U Airscrew Weyroc Ltd. . . : & 28, 32

ASC, N Anchor Building Products Ltd. = 5 P ! |

Applied Acoustics Ltd. g 5 . « &

Aram Designs Ltd. g : . ’ . 23

ASC (63) Aclas Lighting Ltd. » 3 . ||

Barking Brassware Co. Ltd. . : » : 2

ASC (32), (66) Bolton Gate Co. Ltd, s : . 68

Bostik Ltd, . . . i i . 40

Boyle & Son Ltd. . 3 " P i 19

British Aluminium Co. . & 48, 49

ASC,G,P,Q, R British Gypsum Ltd. 3 ., 34

British lron & Steel Federation . 61,62 63 64

ASC, V  British Paints Ltd. % 3 5. 4P

Chilton Electric Products Ltd. 5 ’ 53 a0

Ceonran 3 5 ¢ 5 = 5 1, 38

ASC (37) Cox, Williaam, J., Ltd. . = s ; R

Dennings of Chard Ltd. . - . 4

ASC,H Dorman Long & Co. Ltd. 21

Du Pont (UK) Ltd. . . N . 24

Electrical Development Association i 43

ASC, L Engert & Rolfe Ltd. 5 : i " 78

ASC (73), (74) Fisher & Ludlow Led. . : : i o

ASC (30) Forson Design & Engineering Co. Ltd. 5

Hefier, Allom & Co. Ltd ; 3 i v il

Hille of London Ltd. . ’ . . . 82

Home Fillings (GB) Ltd. g 3 . 26

Hope, Henry & Sons Ltd, . 7,15

I.C.L. Plastics Ltd. . ’ ' : > 47

Ideal Standard Ltd. 5 55

International Nickel Ltd, . 17

ASC (74) Johnson & Slater Led. . b : i 33

Kandya Ltd 3 5 . o

King, J. A. & Co. Ltd.. 5 5 v 3

ASC, F, K London Brick Co. Ltd. . = 3 2 T -

Lucas of London Ltd. . : . . . | ]

Merchant Adventurers Led. . . " : &2

Mickleover Transport Co. Ltd. > s . 30

McKechnie Bros Ltd. . ’ 3 o

ASC (30) Newman, William & Sons Ltd. : " | 1

SC, G Newsum Timber Engineers Led. : R |

ASC (77) Odoni, Alfred, A., & Co. Ltd. 3 i S

ASC, Xd Pearson, J. R. & Co. Ltd. . . . v IR

ASC,F, R, U, Pilkington Brothers Ltd 2 19, 20, 33, 69
1) (22),

ASC (32) Potter Rax Ltd . - . 5 i . 30

Race Contracts Ltd. 3 : - . . 65

Rainham Timber Engineering Co. Ltd. . o |

ASC, Xd, (I15) Ranalah Gates Ltd. 3 i " " L ) A

Rawplug Co Ltd. i s i : 4

ASC (32), (68) Rely-a-Bell Burglar & Fire Alarm Co. Ltd 14

ASC (56), (63) Revo Electric Ltd. . R X A . 67

ASC (53), (56) Santon Lud. . i : . )

Savage & Parsons Led. . y < . 36

Shepherd, H. C, Ltd. . > . . 57

ASC (56) Steel Radiators Ltd. = . Readers Service Card

ASC (85) Strand Electric Co. Ltd. : - ]

ASC, F  Sussex & Dorking Brick Co. Ltd, . 3 . 22

ASC (22) Tenon Contracts Ltd, s ; i )

Tibor Led X R ; : i 9

Tubewrights Led. . s b 5 46

ASC, I, K, N, R Turners Asbestos Cement Co. Ltd. 25,71

Twyfords Ltd. i ) ¢ : . s S

United Steel Co.s (Samuel Fox) 2 s

ASC, G Uniton Ltd. ; ; 5 2 o

Yan den Bosch Ltd. . : ; . 1o

ASC (57) Vent Axia Ltd. . . . 5 s 18

ASC (87) Wadsworth, James & Sons Ltd P : PR /. |

ASC (53) Walker Crosweller & Co. Ltd. 3 ! : oF

For further information

refer to

] The index alongside
shows the advertisers who

file their product information
in the 16th edition of the
Architects Standard Catalogues
where fuller details can be
found

The ASC SfB section for reference is shown
before the advertisers name

apcaniETs

6

srapaee
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The most used reference
source of the architectural
profession, containing:

% 2150 pages of product or service data sheets.

% 460 pages of manufacturers catalogues and
leaflets.

% 300 pages of revised technical editorial.

Ad size SfB classified Fully indexed

FREE DISTRIBUTION IS NOW COMPLETED BUT
A FEW COPIES ARE STILL AVAILABLE FOR
SALE Apply to:

The Standard Catalogue Co. Ltd.,
26 Bloomsbury Way, Holborn, London, W.C.1

Printed in Great Britain for the Proprietors of * Architectural Design " (The Standard Catalogue Co. Ltd.), 26 Bloomsbury Way,
London, W.C.1, by The Whitefriars Press Ltd., London and Tonbridge (Kent).
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BE AS ABSTRACT AS YOU LIKE

MCKechnie can offer you over thirty thousand — ye
extruded Aluminium, Brass, Bronze, Copper and otl
of range covers a lot of creative design. If it doesn
it does. MCKechnie Extruded sections can be supf
cut to specified lengths to meet special requireme
the range of %" to %" dependent on the shape |
Extruded Steel Sections in a variety of shapes ¢

ORDER FROM MCKECHNIE @

oA m om
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GREATEST

7 HEAT

IN HISTORY

Pockets of warm air at peak of
building serve as a trap to heat
loss and a positive barrier to cold
penetration. This is the effect
achieved by the Alumaflex
Double ‘A’ technique...the great-
est step forward in heat insula-
tion of buildings.

Double A system gives .21 U-value for only 3/-a yard more than ordinary underslating felt.

Alumaflex... the reinforced bituminous felt
roof-insulating material is used for this sys-
tem. Alumaflex...with its surfacing of flame-
resisting burnished aluminium foil that re-
flects 95% radiant heat back into building.
Alumaflex that gives an approximate U-
value of .30 compared to the approximate
.43 U-value of an average ceiling and roof
insulated by conventional underslating felt.
Double A system gives .21 U-value for only
IfB/I- a yard more than ordinary underslating
elt.

Now apply Alumaflex in the two-way method illustrated
left- one layer draped between roof beams; second layer
stretched taut over beams and you have the Alumaflex
Double ‘A’ system, costing under 3/- a yard more than
ordinary underslating felt yet giving the remarkable U-
value of .21. Heat conservation with economy indeed !
And Alumaflex Double 'A' economy goes still further.
Compared with other
insulating systems it
means substantial
savings in time and
labour costs. Why
not send for detailed
information and a
sample of Alumaflex

TOP LAVER ALUMAFLEX

SECOND LAYER ALUMAFLEX

ALUMAFLEX

ENGERT & ROLFE LTD.
BARCHESTER STREET,

LONDON E.14

TELEPHONE EAST 1441
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