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«k' # f.steel ferrule especially designed to 
ensure fixture is hard against masonry.14 - . %
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2 No cementing or grouting. Just a clean 
drilled hole needed.
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•1. • 7VC-.« ««r*■ ■ Malleable iron segmented shield of high 
tensile strength.\ % f^ • I
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i7Four interlocking segments expand outwards 

when bolt is tightened. Tremendous grip.
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J- Expansion takes place at bottom of hole 
where masonry is strongest.5k'
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Rawlbolts are the world’s finest bolt-fixing 

method. Quickly and easily applied, the 

resultant anchorage in good quality masonry 

is stronger than the bolt. Used in their 

millions, Rawlbolts are only one of the 

Rawlplug Range of bolt, cavity and screw 

fixing devices. Other members of the fantastic 

bolt-fixing group are shown in the box.

RAWLSOCKETS 
for pre-determined 
gxings In concrete.

DUPLEX STUD ANCHOR 
for deep-anchoring of 

studs in soft-faced or hard 
soft stratified masonry.

BOLT ANCHORS 
for bolt fixing in 

exposed conditions.

SUPER ORILANCHOR 
self-drilling shield 

for hard and medium 
hard masonry.

Send for free technical literaiura, or ask for a 
/?eprese/>rer;Ve to call.

RAWLPLUG FIXING DEVICES 
Solve all your heavy fixing problems

/f>'

The Rawlplug Co. Ltd., Rawlplug House, 147 London Rd.Kingston upon-Thames, Surrey. Tel: 01-S46 2191. Scottish Depot: 6 LawmoorPlace, Glasgow C.5. Tel: 041 429 3897
B«S2
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for conditioned air
con

conditioned airi
The Inductair is the quietest induction unit made. 
Extensive research has produced a range of nozzle plates 
which in addition to providing the required ratio of 
primary air to secondary air (up to 7 -6) also permits 
noise levels as low as N.C. 24.
Made of durable 18 gauge sheet steel the Inductair offers 
many advantages. For high capacity secondary air 
heating or cooling, most models can be fitted with two 
heat exchangers both two rows deep. Filters can be 
incorporated to extract dust, etc. from the room air. The 
handing of all connections can be easily changed on site 
to facilitate installation.
Inductairs are available 23', 17" and 12’ high for fitting 
below window sills or a horizontal model can be 
supplied for installation in a false ceiling.

Write today or 'phone now for detailed literature.

A BIDDLE-BRONSWERK 
PRODUCT

F.H.BIDDLE LTD
16 Upper Grosvenor Street, London W.1. Tel: 01 -493 0532

Glasgow. Tel: 04t BRI 4871. Newcastle. Tel: 0632 219S6 
Nunaatofi. Tel: ONU2 4191

Stfes Offtcas





concave modular seating has been developed to providethe many 
combinations and the flexibility necessary to suit different schemes, from 
airport lounges and hotel lobbies to offices and small reception areas. 
Built on a 28j" module it is available on chrome finished steel or teak 
legs. The concave seat frames can be supplied either upholstered or in 
teak and the multiple seating units can be fitted with high or low arms as 
required. Further details on concave moduler seating can be found in the 
Westnofa catalogue or the system can be seen in our showrooms.
UJ©StnofQ (London) Ltd 24 Rathbone Place, London W.1. 636 2582

AD Paj* 5/C©d* 4



Soundproof
Doors

DECIBELS
Complete with Frames

for
Radio & TV Studios, Laboratories & Factories 

Lecture & Conference Rooms - for every purpose 
Finishes to the architect-designer’s choice

Supplied and erected by

We advise : supply : construct. Unlimited range of materials 
for Sound Absorption &/or Sound Insulation

Write or telephone APPLIED ACOUSTICS • 8 Manchester Square London Wl 
Telephone 0I-93S 83SI • Cables Acustica London

AD Pifs 6/Co<l. S
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'Phopres’ Fletton bricks are British throughout They are oroducpH fmm a va uable raw material, "Oatori Clay”, wWoli is a1m?eT Sue to U°S

Britain’s natural wealth and should be 
Mly exploited. Flepble, practical, readily available, low in cost, and reouir- 
ing little if any maintenance, 'Phoipres’ bricks make sound economic sense.

Vi

t

LONDON BRICK COMPANY LIMITED
In the service of the Building Industry 

Head Office: Africa House, Kingsway W.C.2, Telephone: 01-405 8282 
Aisfl at: Siraunibam -Briitii ■ Leeii- Bury St. Ednisads -Nsttingiiani-Soathaffiitai* Ayiesbary

evAPKiNTMtirf TO HSR MAJISTy 
QUEEN ktZABETK il 

BRlCfc MAKERSPHORPSES



We won’t show you a picture 
of our new door

It looks just as good as 
the last one

More efficient movement means less 
<^reasing points, easier servicing.

The RAX 'Wilton' door has been 
thoroughly tried and tested at the RAX 
development centre, and is available 
In single, double or multiple units.

Quick delivery-custom made 
to suit any opening.

Clip out and send this coupon 
now for full information on the 
revolutionary 'Wilton' door 
by RAX.
To: Potter Rax Limited. Wilton Works, 
Shepperton Road, London N1 
Please send me complete information on 
the 'Wilton’ door.
'Also please send the complete set of 
RAX literature covering all products.

‘ Tick if appropriate.

Until you get round the back. 
Then you can see that the new 
'Wilton' door by RAX 
is revolutionary in design 
and concept.

ONE THIRD LIGHTER IN 
WEIGHT without loss of strength and 
security, making movement quick 
and free with greatly reduced wear y 
and less effort. /

The lintel above the door carries / 

much less weight: this will show a 
saving in building costs. y

Sensible, strong construction / 
makes the lattice work at the back 
of the door easily removable 
for maintenance and repair of 
accidental damage.

All exposed metalwork rust-proofed 
and non-corrosive to atmosphere.

Far easier running, finger tip 
operation-less maintenance 
required because of smooth, light 
action, therefore less long-term cost.

NAME

ADDRESS

B
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From ranuos

John Pakenham and George Campbell are the first 
artists whose paintings have been translated from 

canvas to cotton for the new David Whitehead 'Living 
Art Colleaion’. These furnishing fabrics are, in every 

sense, works of art, their glowing, exciting designs 
offer the architect tremendous scope.

I Write for information and samples to:
I Contracts Manager, David Whitehead Fabrics 
I Rawtenstall, Lancs.

I
1 NAME

I ADDRESS

I

I
I ADILiving Art Collection I.

AD Pa(« ll/Codi 10



Advertisement Designed by Hille Design Unit

Are Storage Problems driving you up the wall ? 
New Versatile Hille Storage Wall saves space!

hotel bedrooms.living areas.Domus saves the costand time of erecting 
conventional walls and partitions and has enormous storage capacity. 
Whichever Hille storage system you specify, you are bound to achieve 
cost and time-saving advantages on either a new scheme or a con­
version. Both of these systems offer a very high standard of design, 
detailing and finish -available in Teak. Beech, or Mahogany (other 
veneers available on volume orders). Designed by Alan Turville, both 
storage systems can be seen at all the Hille showrooms. For further 
information please contact Hille of London Limited.
41 Albemarle Street, London. W.1. 01-493 9576; 50 
Sackville Street. Manchester, 1. Central 6929 : 24 Albert 
St.. Birmingham. 4. Midland 7378/9 132a St. Albans 
Road. Watford. Herts: 25a South West Thistle Street 
Lane. Edinburgh, 2. Caledonian 6234.

If your floor plans are restricted, take the sensible way out and use the 
walls; get yourself a package deal to save time, space and money 
too ! New Hille Storage Wall has components for every application 
so ask Hille Contracts to plan an installation for any storage heed. 
Offices-new Hille Storage Wall has filing systems, coat storage, 
bookshelves, cupboards, trays. Hotel bedrooms-new Hille Storage 
Wall is the neatest solution-with wardrobes, dressing table, wash 
basin, concealed lighting. Study bedrooms-even the bed can be 
built-in. Because the system is based on a wall mounted track and all 
components simply hang from this, units can be fitted very quickly. 
Gel to know Domus' This is a new free-standing 2-way storage 
system offering the same versatility as Hille Storage Wall. Domus 
solves many interior planning problems. By allowing access from 
both sides it can be used as a permanent division between offices
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COMPETITION
To be judged by:
Mr. Norman Reid 
Mr. Bryan Robertson 
Prof. Bernard Meadows 
Prof. Reg Butler 
Prof. Misha Biack

£1,200 prizes

£6,000 for commissioned works

The Hammerson Group of Companies and Reunion Properties with the 
Westminster Bank and The Sunday Times are jointly sponsoring a 
competition for young sculptors under the age of 35 and resident in 
Great Britain. The competition is for two pieces of sculpture sited a 
short distance from each other in the forecourt of Woolgate House, 
Coleman Street, a new building in the city of London.
The theme or subject of the designs is left entirely to the 
competitors, who may submit not more than one design for each 
piece in the form of a three dimensional model (maquette).

PRIZES
Two first prizes of £500 each and two consolation prizes of £100 
each will be awarded. If a prize winner is commissioned to 
produce a final full size work, the fee negotiated for this will 
be additional to the prize.

OATES
Entries will be accepted from 10 a.m. Wednesday, 29th May 1968 
until midday Friday 31st May 1968.

ENTRY FORMS
Entry forms may be obtained (with full details of the site, 
position of sculpture etc.) from:

Sculpture,
Quadrex House, Park Lane, London, W.1.

-Co<l« I AD Pa(« ia/Co<l« 12



Furniture for all contract needs, designed by 
Herbert Berry FSIA & Christopher Cattle Des RCA MSIA 
A wide range of desks, storage, tables, chairs and beds 

On show at The Design Centre. London, and in our 
showrooms. Write or phone for details to Lucas of 

London Limited. Old Ford. London. E3. 01 -980 3232 LUCAS FURNITURE

LS52/LTY36 work station. Retail price £59-8-6 including tax





Strong, lightweight steel structures can give clear 
enclosed spaces for indoor activities. Top Rank Brighton 
Entertainment Centre: steel lattice girders 7 ft deep 
form a double-layer two-way grid to give economical 
clear spans. Designed /or the Rank Organisation by 
Russell Diplock Associates, Consulting Engineers: 
Phillips Consultants Ltd. Steelwork by Smith Jewell Ltd., 
Chichester. COVER: Steel at Wembley. The vast stadium*s 
cantilevered roof extends forward 80 ft. unsupported, 
giving excellent crowd cover. Steelwork by Dawnays Ltd. 
Consultants, Sir William Hatcrow Of Partners.

Steel bmlds faster 
creating newsports 

and recreational 
facilities

Stainless steel equipment in indoor swimming pools withstands corrosive conditions 
due to humidity, condensation and chemicals. Maintenance-saving handrails, ladders, 
diving stages, turnstiles remain hygienic, easily cleaned.
Coventry City Swimming Pool.
Tubular Ladders by Contemporary Industries (Engineering) Ltd.

Designed by Hubert Bennett,architect to the GLC. Consulting Structural Engineers: 
OveArup & Partners Consulting Engineers. Steelwork: Hoveringham Eng. Ltd.



. Design of the elegant, steel-framed 
Queen Elizabeth II Grandstand takes advantage of advanced cantilever construction. 
New Royal Enclosure extension steelwork was completed in only ii weeks.
Structural steel by Boulton & Paul {Steel Construction) Ltd.
Main Contractor: George Wimpey Of Co. Ltd.

atl—a

Indoor training centre for Wolverhampton Wanderers FC—teams can train 
in all weathers. Strong, lightweight, welded tubular steel roof structure is 
fabricated from Rectangular Hollow Sections in BS ^€8 high yield steel, giving 75 ft 
clear span over a 150 ft long training hall.
Architects: Johnson & Giles. Steelwork by Herbertson & Co. Ltd.

I

More fun at *The Centre*. Crawley Is one of the New Towns with
‘Entertainment Centres* in which economical wide span roofs of steel lattice girder
construction provide the required large clear areas for ten-pin bowling.
Architects: Russell Diplock Associates. Consulting Engineers: Bridges, Snow & Partners. 
Cover photo (top)—Bowlers in action.
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llillingham I'orum —a major recreational project—is 
’ almost totally of steel construction. Column-free stadium 
has steel-rope suspended roof. Inclined tapering box columns 
support double horizontal tied arches anchoring roof cables, 

v^unsiructed by Billingham UDC. Steel sheet roof deck and ‘Colour 
Oalbestos' cladding by H, H, Robeflson (UK) Ltd. Architects: 

Elder, Lester & Partners. Consulting Engineers: Btyth & Hlvth.

/

projects are quick to design, erect and carry through to
completion. Site work can proceed with minimum interference from Britain’s 
treacherously changeable weather.
Steel voins-on so many scores. New types of steel, recent advances in 
fabrication, welding and structural techniques and an ever-growing range 
of newly-developed steel products yet further increase the benefits of 
designing new projects in steel, to achieve the better sporting and leisure 
facilities that modern Britain needs.

Structural steel for Leeds International Pool—with 3 pools, 
for tuition, competitive and recreational swimming, diving, 
water polo. ‘Autofab’ beams forming the B cruciform columns 
support steel lattice roof. Architects: J. G. L. Poulson in 
association with Leeds City Architect, E. Weston Stanley. 
Consulting Engineers: J, G. L. Poulson Associates.
(Left) Economical steel-framed gymnasium with light tubular 
steel roof grid. ‘Space Deck* structural system at Ladysmith 
Secondary Modem School for iloys, Exeter, allows wide clear 
spans which will accept loading at almost any point for suspended 
'gym* equipment. Designed by the Department of the City 
Architect, Exeter. Space frame structure by Space Decks Ltd.

Multi-sport centres reduce costs with shared amenities. 
Steel-framed Sports Hall at Easthampstead RDC’s Bracknell 
Sports Centre caters for many sport and leisure activities. 
Galvanized pvc-coated steel sheet vertical cladding by 
lVi7/»om Briggs & Sons Ltd. Architects: John Rice & Partners.

8example of a purpose-designed community sports hall. 
Economical steel-frame structure employs weight-saving 
'castellated’ beams for wide, clear spans. Architects: Frederick 
Gibberd & Partners. Steelwork: Redpath Dorman Long Ltd.
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For providing new sports stadia and recreational buildings 
of all kinds throughout Britain, steel frame construction is regularly preferred. 
Steel design continues to be selected again and again on grounds of faster 
construction, greater convenience and speed at the design stage, superior 
flexibility and adaptability to changing needs, as well as for lower costs 
to make maximum use of available funds. This is yet another field of building 
design in which steel offers the important advantages of fast, 
dry construction. Steel is a precise and accurately calculable design material;

More accessible snowfields. Steelwork for the Cairngorm 
*ChairlifV| Aviemore, incorporates tubular and angle lattice 
constructloo-—corrosioo'protected by hot'dip galvanizing. 
Coruulting Engineers: BJyth O' Blyth. Steelwork by R. W. Hay Ltd, 
Edinburgh. Cables by British Ropes Ltd.

Lords new Tavern stand—economies were made using fV' pressed 
steel plate for channel section main beams and terraced decking. 
Steelwork b^ John Booth O* Sons (Bolton) Ltd. Architects:
Louis de Sotssons, Peacock, Hodges, Robertson & Fraser. 
Consulting Engineers: R. T. James O' Partners.



Adventure-play. Youth enjoys its earliest ‘fling’ on steel 
play equipment. Tubular steel playground structures give 
strength and security, eliminate sharp edges for safer 
play. ‘Playwaya’ equipment by Lexv-Waya Ltd.

Higher lighting standards in strong, lightweight, cost-saving 
tubular steel, ^ood-ligbtlng towers are neat in appearance, 
offer less wind-resistance, cost less to paint and maintain. 
Hot-dip galvanizing resists corrosion. Designed by Ove Arup 
& Fortners. Steelwork by Stewarts & Lloyds Ltd.

Visitors can view rare plants in natural settings. ‘Inside-out’ design will save 
maintenance caused by corrosive conditions within. High tensile steel portal framing 
is suspended from latticed tetrahedrons by K dia. stainless steel wires. Designed in the 
Directorate General of lYorAs, MoPB]V. Steelwork by Finch Engineering Ltd.

British Steel Corporation
BRITISH STEEL CORPORATION 22 XINGSWAY, LONDON WC2

Want to build for Sport, Entertainment or Recreation —profitably?
Name______

Please indicate your interest by ticking appropriate square and 
posting to the address below.

My interest is—
Address

Steel-framed structures: Grandstands, Sports Stadia, Covered r 
Swimming Pools, Indoor Training facilities. Clubhouses etc. L

Tubular Steel Flood-lighting Columns, Sportsde Play equipment. [ 

Stainless Steel Swimming-Pool equipment. Turnstiles etc.

Steel Sheet Cladding and Roof-decking products including new 
colour-coated steel.

Other structures in Steel (give details).

□

BRITISH STEEL CORPORATION 22 KINGSWAY, LONDON WC2



Robin Lem§m Skylights
New hexagons and triangles designed to fit together. Hexagons, 
triangles, cones, squares and rectangles. Light in patterns, 
scintillating like gem-stones - offering, with freedom in design, 
an entirely new conception of top lighting.
All LOPS are designed for simple, inexpensive accommodation and 
installation in normal roof structures. Available in Acrylic, or Fire-retardant 
Glass Fibre Polyester. Bases in white Glass Fibre Polyester.

For fuUinformation and detailing of the new LOPS write to:-

ROBIN PLASTICS LIMITED PONTELAND, Newcastle upon TYNE Telephone: Pomeland 3137 & 3545

4706

AD P*«c 15/Coda 20
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brickology
If you have bricks on the brain and do not know which to choose, and textures. 3 Paving bricks are recommended for
here is a simple, phrenological guide to the range of NORI bricks. industrial work where, doors are subiect to wet corrosive conditions
^ Nori Engineering bricks have toughness, uniformity, low and heavy mechanical usage. They are highly resistant to most

porosity and resistance to acids and abrasion. They are used in chemical conditions and are sufficiently stable to withstand the
bridges and tunnels, sewage and drainage schemes. 2 Nori Facing effect of thermal shock. ^ Nori Special Shapes are available for
bricks are renowned for their service and durability. They combine engineering, facing and acid-resisting work and can be made to
a first class facing with a body of low porosity and high compressive order. A specialist in Phrenology may not realise that the range of
strength thus ensuring complete resistance to climatic changes and Nori bricks really does meet the needs of the moment. But you
atmospheric pollution. Manufactured in a wide range of colours should, so for more information, write to:

THE ACCRINGTON BRICK & TILE CO. LTD., ACCRINGTON, LANCASHIRE. Telephone ACCRINGTON 32684
Main showroom-16th"oor^pfccawfy'pia^ " Td- CmraTSl HiO 8M8.
Scotfsh Agent-James S. Gibb & d. Ltd.,’ Tel: CENtral

AD Pi|« IS/Code 21



EKCLUSIUE!
SfnRTlinC REUElRTIOnS

COVER UP SIORV.

For rather special wall cladding 
panels like these you'd expect to pay 
a rather special price. But not so. At 
3/6 a sq. ft. they actually cost /ess 
than other leading coverings!

New Burgess interior wail cladding 
panels are unique. So easy and quick 
to put up. You clip them straight onto 
a simple concealed fixing system 
without fuss or bother.

A tough PVC surface makes for low 
maintenance costs. The occasional 
rub down keeps them looking like 
new year after year.

Whether thermal or acoustic they 
have a decorative textured finish. In 
four British Standard Colours: white, 
off white, grey, and dark grey. Other 
colours including wood grain also 
available.

In packs of eight. Sizes: standard 12" 
width, length from 7' 6* to 10' in 6’ 
increments.

An interesting story. I'd like to read the rest of it.
Please supply me with all information on new wall cladding panels.

Name

Address

INTERIOR WALL 
CLADDING PANELS

To; Burgess Products Co Ltd, Acoustical Division, 
Hinckley, Leicestershire.

AD Pax« >7/Ced« 22



CLASSIFIED ADVERTISEMENTS
RATES: II- PER WORD. MINIMUM 20 - BOX NOS. 1!6 EXTRA 
Final date for Classified Adveriisernents for May is April 14,

Write enclosing your remittance to: The Publications Department 
ARCHITECTURAL DESIGN, 26 BLOOMSBURY WAY,
LONDON WC1

an

i^^SHUTSITUATIONS VACANT
ROYAL COLLEGE OF ART LONDON SW7
SCHOOL OF INTERIOR DESIGN (EXPERIMENTAL UNIT)
The School of Interior Design is setting up an Experimental Unit to provide 
facilities and opportunities for research in environmental design including 
techniques in projected and transmitted light and the use of glass and 
plastics in an architectural context.

Applications are now invited for the appointment of a two-day-a-week 
READER to take charge of the Unit. Applicants, preferably between the 
ages of 30 and 45, should be professionally qualified in the fine or applied 
arts and possess special technological interests. Salary within range 
£1,327 10s. to £1,797 10s. according to qualifications and experience.

Further details and application form can be obtained from the Registrar, 
Royal College of Art, Kensington Gore, London, SW7.

case for | 
Armstrong 1 

hydraulic v^indowl 
control gear

•“gSiSW-

UNIVERSITY OF LIVERPOOL 
SCHOOL OF ARCHITECTURE 

Appointment of Assistant Lecturer or Lecturer 
Applications are invited for the following two posts in the School of 
Architecture:

(i) Assistant Lecturer or Lecturer.
(ii) Assistant Lecturer.
Salaries will be within the range £1.105-£1,340 per annum for an Assistant 

Lecturer and £1,470-£2,630 per annum for a Lecturer.
Candidates should be not more than 35 years of age and should be 

graduates or holders of recognised diplomas in architecture or in any 
discipline related to social or technological aspects of design. There are 
research opportunities which may lead to a higher degree.

WHY HYDRAULIC?
Simply because It's the most efficient, versatile and reliable 
method of window and ventilator control available.
It's a system of actuator units or linkages mounted directly to 
the casement from which unobtrusive, small-bore pipes run back 
along any desired path to a conveniently located control panel. 
Unsightly ‘drops' of rods are eliminated. Control versatility Is 
enhanced.
A system that easily reaches and controls the most inaccessible 
and varied types of windows and window groups . . . 1,000 sq. ft. 
or more at the touch of a button.
A system that will give years of trouble-free operation even under 
extremes of heat, steam, corrosive atmosphere and hard-wear.
A system that on medium to large jobs, is as competitive as any 
other on the market.
WHAT TYPES OF WINDOWS AND VENTILATORS CAN 
BE CONTROLLED?
All types.
Windows, ventilators, ducting dampers, louvres, north lights, roof 
lights or lantern lights. Horizontal, vertical or angle hinged; top, 
bottom or centre hung; steel, aluminium or timber framed. 
Whatever the construction and design, (hinged or hung . . .) 
they can be controlled by Armstrong hydraulic systems. 
OPTIONAL FEATURES
Armstrong hydraulic systems can Include many sophisticated 
extras.
Like thermostatic control which opens and closes windows and 
vents automatically as the temperature warrants. Timing and 
security locking devices which act similarly at pre-set times. 
Audio, fume and smoke sensing devices which act on outside 
sounds or inside smoke and heat.
All versatility bonuses from Armstrong.
CONTROL POINTS
Control points can be as sophisticated or simple as installation 
warrants or client requires.
Normally controls are housed in a standard floor or wall mounted 
console, designed to preclude damage from dirt, dust, fumes or 
liquids; and to house less robust devices.
Location does not affect the function of the system. The console 
may be placed, i.e. in the factory foreman's room, gate house or 
security office.
ADVISORY, INSTALLATION AND MAINTENANCE 
SERVICES
Armstrong Appointed Hydraulic Advisory Services are always at 
your disoosal with no obligation whatsoever.
They will find the most efficient way possible through either 
discussion of your location or through an appraisal of any drawings 
and supporting documents you may care to submit.
They are fully equipped, ready to carry out installations in short 
order.
There is also a close technical liaison with window manufacturers 
so that necessary, up-to-date modifications can be made on control 
equipment.
For further Information, please contact:

EATON YALE AND TOWNS FELLOWSHIP 
Graduates in Architecture or in allied subjects are invited to apply for this 
new post-graduate fellowship in the School of Architecture. An award of 
£750, plus additional grants for travel and equipment, is offered for a year 
of study of some of the critical problems of design method and economics 
posed by industrial production of building components or equipment.

Applications stating age, qualifications and experience, together with 
the names of three referees, should be received not later than April 22nd, 
1968. Further particulars for these posts may be obtained from the Registrar, 
Lecturership, quote Ref, RV/401A. Research Fellowship, quote Ref. RV/401B.

MANCHESTER COLLEGE OF ART AND DESIGN 
HEAD OF DEPARTMENT OF ENVIRONMENTAL DESIGN 

Qualified architects with professional, academic and administrative 
experience are invited to consider this challenging opportunity.

The Department of Environmental Design at present consists of three 
Schools which conduct courses leading to professional qualifications in 
Architecture, Landscape Architecture, and Interior Design at graduate 
and post-graduate levels. Integration of these and initiation of further studies 
encouraged. Scope also includes research and practice opportunities.

The new Head of Department will have special responsibility for develop­
ing Architectural studies.

Present salary in accordance with current Burnham Further Education 
Report; Head of Department Grade IV—£2.850-£3.170 per annum, but all 
Departmental salaries now under review following the recent Burnham 
Award.

Application forms and further details from the Chief Education Officer, 
Education Offices, Crown Square, Manchester 3. Closing date for applica­
tions April 30th, 1968. Please quote reference FE/14,

CITY OF MANCHESTER EDUCATION COMMITTEE

ACCOMMODATION
STUDIOS AVAILABLE FOR DESIGNERS AND ARCHITECTS in converted 
small building with allraclive reception area, receptionist/telephonist in 
Holland Park. 603/4436 evenings. Howard Phillips, 15 St James's Gardens. 
Holland Park, London W.11.

AD Competition
What, where, when and by whom?

4/68

AmmsTRoweAnswer
name of building or construction ___

address........................................................

date of construction—.................. .........

designer (if any) ......................................

Name of competitor..............— _

Address ...... .................................

ARMSTRONG PATENTS COMPANY LIMITED
SWINEMOOR LANE

BEVERLEY, YORKSHIRE. TELEPHONE: 885131.
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ad readers enquiry card April 1968i
I

NameVolume XXXVIII April 1968 I
I Firm

Address
Professional 
....... Letter.Contents Ptotesslon Letter 

A ArchHecI (Private Practice) 
B Partner (Architectural Firm) 
C Staf) Architect

Cover montage by Roger Jeffs, with photos 
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The purpose in a 
medium
Jas/a Relchardt

Two recant exhibitions In New York demon* 
strated the opposing approaches In the use 
of those materials which until recently did 
not belong to the realm of the visual arts. 
With both examples one can examine what 
justifications there are for an artist to turn 
to a very specific medium—in this instance 
clear transparent plastics and Formica. 
Material Is never accidental, It is as 
deliberately selected as the form and image 
that the aiiist uses, and plays a no lesser 
role in the total effect of the work.

In the case of Louise Nevelson, best 
known for her mysterious wall cupboards 
made up of old pieces of furniture and 
sprayed black, white, or gold, her uses of 
new media Involve the manipulation of 
numerous transparent Perspex boxes. These 
are arranged In elegant orthogonal piles and 
joined together with visible chrome screws. 
Abandoning the untidy, fetishlstic con* 
glomeratlons of boxes full of chair legs and 
stair railings, Louise Nevelson has turned to 
the impersonal finish and various refine* 
ments which cause the finished work to be 
reminiscent of bits of transistor embedded 
in cubes of clear plastic.

By comparison with the young German 
artist, Hans Haacke, who also employs 
transparent plastice, Nevelson's sculptures 
fall to transcend the attractiveness of the 
material Itself. Haacke's purpose behind his 
use of media is to capture and contain the 
elements. For instance, to make water more 
easily observed In Its various forms as vap­
our, condensation or Ice. Perspex here exists 
solely to support, enclose and reveal the 
subject matter. In Haacke’s case the material 
is subservient to the idea behind the work, 
in the case of Nevelson, the material Is the 
idea.

Haacke's originality Is not only limited to 
the use of new media and those natural 
elements to whose visual qualities our 
attention is not normally drawn. He has 
succeeded In demonstrating something 
about the formal qualities of entities which 
are essentially organic and which are rarely 
seen out of context. The artist does little 
beyond articulating natural phenomena, by 
separating wind and steam from their 
natural environments, and presenting them, 
with all the necessary deliberation, like 
works of art.
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Cosmorama
Three qualities identify Peter Womersley (left), the 
exciting and imaginative relationship between his 
buildings and their sites, the convincing formal ex­
pression of their structural systems, and the impec­
cable aesthetic sensitivity displayed in his choice 
of colour and materials.

These qualities can be distinguished in everything 
he says, or does. He is concerned with the creation of 
beauty, through the medium of architecture, for the 
pleasure, Inspiration and spiritual stimulation of his 
fellow men. (See his latest completed work, p.156)

From the dry, frame construction of his domestic 
period, Womersley is now turning towards a richer, 
sculptural expression. He has recently been com­
missioned as Development Plan Architect to the 
Edinburgh College of Art.

Man
of

the
Month
Photo:
R*x Colemtn lain Wait

AD May 1968 issue
(5o/ Cornberg Assoc. Inc., Designers in Communications 
Arts), John Tirreli {President of Oakland Community 
College, Michigan, and Director of Planning and Consult­
ing for Education, U.S.A.). From Britain there are 
contributions from Michael Pearson, Basil de Ferranti, 
the Department of Machine Intelligence and Perception 
{University of Edinburgh) and from Cedric Price himsetf.

By way of contribution to the RIBA conference at 
Oxbridge in June—Building for education. Looking 
forward—the May issue of AD is devoted to the future 
pattern of 'learning' (as opposed to 'teaching'). Cedric 
Price is the guest editor, and contributors from America 
include among others Dr Jonathan King {Vice-President 
of Educational Facilities Laboratories Inc.), Sol Cornberg

Khanh car
The Quasar Khanh car mentioned last month (p. 100) 
was snapped by our correspondent outside the 
Structures Gonpables exhibition in Paris—this par­
ticular prototype looking like something from a window 
manufacturer's catalogue.

Credit Heroic relics
Owing to the great demand for the December 1967 
special issue of AD entitled 'Heroic relics', a limited 
reprint is now available at 7s. 6d. per copy, p. <S p. Inc.

Seminary
A rain-soaked wood in the west of Scotland may seem 
a long way from the archetypal Corb site, but the 
master has had his followers in all sorts of places. At 
Cardross, Dunbartonshire, Gillespie Kidd and Coia 
have designed a £400,000 seminary which must be 
just about the best thing built In Scotland this decade 
at least: no fatuous Ronchamp gimmickry but sound 
discipleship in the genuine succession.

St Peter’s seminary—arranged around the existing 
Kilmahew House—accomrr>odates 100 student priests 
whose study bedrooms wrap a three-storey cellular 
jacket around each side of the vast triangular prism 
spaces of the chapel and refectory. These together 
constitute the main bulk of the building group. At 
right angles to this is the lecture room and library 
block—a dramatic jagged cantilever across the conifers 
growing up from the slope below. Gravel exposed 
aggregate, used on the cladding of the main study 
bedroom block, has been carefully chosen to blend 
with the stonework of Kilmahew House. Copper, 
roughcast and raw concrete are the other external 
materials while inside extensive use is made of 
varnished pine detailed in a straightforward way with 
a simplicity which here and there amounts to inverted 
affectation.

And Corb? Yes, there are the nautical vent rooflights 
to chapels, even the La Tourette fenestration.. .and 
why not? For the building shows not only how much 
the architects have been influenced by their unseen 
mentor in the choice of established forms but how 
much farther they have been able to go in sympathetic 
formal development particularly in the soaring 
angularity of the library block. Corb has been blamed 
for many architectural aberrations. Cardross however 
is the real thing.

AD map guides to architecture
Maps still available: London, Pome, Milan Helsinki. 
5s each p and p. inc.

Once again only one person identified last 
month's building correctly—Richard Chafee. 
The house illustrated was built by Charles 
Gamier, architect of the Paris Opera and the 
Monte Carlo Casino, for himself in 1872, at 
Bordighera, on the Riviera. The house is now 
occupied by nuns.

Frank Arneil Walker

Yacht Club
In recent years, with little publicity, successive Govern­
ments under an Act of 1937 have been giving out 
grants of up to 50 per cent to sports clubs for new 
club houses and improvements to their facilities.This 
has produced, of course, many nondescript package 
deal timber shacks, but several more enlightened 
organizations have commissioned architects whose 
imagination has produced lively and stimulating 
results.

One of the more exotic and successful examples 
from the North West which has benefited from these

:

This month there should be a lot of correct 
answers. The sender of the first correct entry- 
naming the architect of the building illustrated 
above, giving its name and address and date 
of construction—to be opened in our office on 
the 20th of this month, will be awarded £5. The 
entry form is on p. AD28. Envelopes should be 
marked Competition.

grants, is the Royal Windermere Yacht Club on the 
shores of Bowness Bay, designed by Gill and Rhodes.

Keith InghamPhoto: LtkolMd Photofrophie
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Neighbourliness

The pattern set by Mies van der Rohe at the Seagram 
Building in New York—a neat tower, of unbroken 
silhouette, set well-back from the main street on its 
own formal plaza—was bound to be emulated, despite 
the high cost of such a layout. But few architects, one 
imagines, would have either the opportunity or the 
temerity to repeat the composition on an adjacent 
block. Emery Roth and Sons, unabashed, are building 
a 44-storey office tower one block south of the Seagram 
Building. The main fagade will be set back 110 ft from 
Park Avenue to align with Mies van der Rohe's famous 
fapade, it will be of buff precast concrete however, 
rather than bronze, and horizontally rather than verti­
cally stressed. Mindful of the fatuity of repeating the 
Seagram plaza alongside, the architects have deliber­
ately made their plaza asymmetrical; it opens out on 
the south, opposite the somewhat lumpish church of 
St Bartholomew. To north it is cut off from the Seagram 
plaza by a clumsy four-storey projection. Ungainly as 
this projection is, it might at least help to preserve 
some of the coherence of the precisely designed 
Seagram plaza.

Pnfrm$hr* AreAitcctur«, October IM7

Leviathan 1 
Skidmore, Owings and 
Merrill's design for the 
John Hancock Center, 
Chicago, which in its 
model foitn so success­
fully emulated a nine­
teenth-century iron and 
timber cooling tower or 
an off-shore oil rig, 
appears, now that it Is 
under construction, a far 
more terrifying and gar­
gantuan structure. Only 
fifty storeys high—half 
the proposed total—it 
dwarfs its surrounding 
buildings. It is intended 
as a single community 
structure, with parking 
for 1200 cars, shops, 
2S floors of offices and 
700 apartments, with a 
swimming bath and res­
taurants. On top two 
344-ft television antennae 
—total height 1451ft. 
Ffvm, \H7

*1 Leviathan M
Another giant office tower, for the US Steel company, 
containing 2,000,000sq ft of floor area, rising to 60 
storeys, is to be built In Manhattan by Skidmore, 
Owings and Merrill. This structure, which will have 
48ft clear spans internally, will be divided into five 
50ft bays on two faces and three 55ft bays on the others. 
Girders 6ft 6in deep are to support each floor and take 
the required wind loads. Bracing between the columns 
will be In the form of X's, giving a diagonal patterning 
to the facades. Windows wilt be recessed to reveal the 
top and bottom flange of the horizontal girders, 
providing a further degree of'modelling'. The structure 
will be painted a matt blue-black externally.
ArehhtetunI Eitginttrinf Nt»rt, D*e*mb*r IM7

i I

i
Regularization
A pedestrian and dull, though no doubt more com­
mercially sound variant of Mies van der Rohe's famous 
glass skyscraper project of 1920 Is nearing completion 
now In Chicago, Designed by two of his pupils. 
Schipporeit and Heinrich (associated with Graham, 
Anderson, Probst and White) Lake Point Tower will 
contain parking space for 700 cars, shops, restaurants 
and 900 apartments. Total height 70 storeys.
Fonmi, Nov«mb«r 1947
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3 4
circular court, the whole to be supported on four great 
piers 3. The museum and its reflecting pond, are to be 
built on a cross-axis of the Mall, In Washington. The 
debased classicism of Washington is not alone 
accountable for the design, SOM's County Coliseum* 
far away in Oaklands, California, is an equally rapid 
and vain-glorious concept 2.

Philip Johnson, to judge by two of his recent designs, 
is also grappling with formal solutions. His sewage 
treatment plant for New York* is a neat geometric 
platform built out over the water 4 with aeration nozzles 
and 20Qft water jets for added effect that are likely to 
provide a nasty surprise for anyone in range (and 
anyone who has been near the Jet d'eau in Geneva on a 
gusty day will know Just how easy it is to get within 
range). Johnson’s revised design for the rear extension 
to the Boston Public Library* Is patently intended to 
be 'in keeping' with the famous McKim, Mead and White 
building, 5 but the scale of the proposed work belies a 
spirit of strong competition. The scale however, Is by 
no means as gross and unsuitable as that of the 
John Hancock building* proposed by Henry Cobb of
I. M. Pei and Partners for another site off Copley 
Square 6, 7. The civic decorum postulated by McKim, 
Mead and White and by H. H. Richardson in his great 
Trinity Church is brashiy shattered by this sixty-storey 
oblique structure, sheathed In reflecting glass, sticking 
its nose, so to speak. Into the historic precinct. Even 
formalism, however dull, can in contrast be seen to 
yield virtues.

Civic design In the USA 
Civic architecture, the editors of the Architectural 
Record lament.' has been late to benefit both from 
American affluence and the ministrations of those 
architects in whom leadership might be said to be 
vested. The city fathers of Victorian England were 
quicker to realize that buildings of individual and 
extraordinary style could confer prestige. Companies 
and corporations in the USA have certainly not been 
slow to realize this—Skidmore, Owings and Merrill, 
Mies van der Rohe and, more often, Minoru Yamasaki 
have been called in to lend their talents to the public 
relations department. But civic authorities, it seems, 
have been laggards. The problem, now that they have 
shown their concern, is to establish a fitting style. The 
city administrative centre now being built on Capitol 
Hill in New York will clearly not do this. The dull and 
formal bombast of the Lincoln Centre Is more likely to 
be preferred. Gordon Bunshaft of Skidmore, Owings 
and Merrill has opted fora gutless and inflated formal­
ism in designing the $15 million Joseph H. Hirshorn 
museum* as a cylindrical lump 1 with an eccentric

' Dacamb«r IM7; * fr^fttunt Archi(«CUir« 9|67. AreA^ectwraf 
Accofd 9IS7, I2|47: * Ardtrtecturaf Aecertf I |M; * Arcihitacturaf 
Aecofrf I2|67: 'ArcfirtecturoJ Aecortf I2|67: 'Are/ihectural 1168. 
ProfrcniVe Arrft/tectura 1168.

Biggest suspender
The new Madison Square Garden under construction 
(see AD 10. 66). The circular cable suspension roof 
(42Sft diameter) is the largest in the USA, probably in 
the world. The suspended roof of the US pavilion at 
Brussels, 1958, was 290ft in diameter, the suspended 
section of that of the Palasport in Genoa Is only iS&ti. 
Suspended Struaurts publithad by the British Canstructtanel Steel 
Assodscion Ltd.

Heavyweight styling 
The Saarinen mantle and practice passed on his death 
in 1961 to Kevin Roche, John Dinkeloo and Associates. 
Determinedly they have sought a style more consistent 
than that of their wayward mentor. They have opted 
not only for consistency, but for a heavyweight rather 
than a lightweight aesthetic. The forms of their recently 
illustrated projects or completed buildings are all 
strong, large and clear-cut. The human scale Is irrele­
vant. This is less evident in their High School' at 
New Haven, Conn. 1, than in the newly opened 
Ford Foundation headquarters* in New York 3-5. All 
walls to the streets are blank, the ten-storey windows 
enclose a private landscaped garden—an extra­
ordinary romantic gesture within the precinct of a 
grim granite-faced city building. For the $10 million 
National Aquarium* at Potomac Park they have 
proposed a giant geometric glass shed 7; for the 
747,000 sq. ft extension to the Aetna Insurance Co. at 
Hartford* a massive, quadrangular building with five- 
storey walls of reflecting glass rising sheer, between 
unbroken concrete walls 2. Their Sports and Conven­
tion Hall* at New Haven (adjoining their Knights of 
Columbus tower is of a mammoth scale, with 2400 cars 
parked within the long-span trusses 6.

The flimsy, brittle effects of the late Saarinen 
buildings have clearly been cast aside; instead, a 
personal style has emerged, at once bold and blatant.

2

Common denominator
Ulrich Franzen’s design for the Cooper Union in New 
York is half the height of the Kevin Roche, John 
Dinkeloo and Associates' Ford Foundation head­
quarters. but it has affinities of form and scale that 
suggest that a common style has now been formulated 
and accepted by one generation at least, of American 
architects.
Archluaurat Record 12, 1967

6 7

ISO
> 0«um«iic*r 2|68; ' ArcbJttctural Record 9167, I |6I, Rrogrtssive Arctiitecture M68; 
Ardtft«cturot and £ngiimrlnt News <2|67; * wtwM 9(67, Afdiit*ctur«( Record I0|67.

* rim« M|8|67: ' Rrogressire Arcfiftoctore 12167.



Triennale di Milano Th« (h«m« o( this y«ar'i Tritnntl*. to ^ hold from Kay l$th to 
July 14th in Milan, is Tha Greater Nwnher. The range of designers 

participate it wider and more diverse than usual—emeng 
he Archigram Group, Lynn Chadwick, Warren Chalk (for 

the UCLA exhibit), Charles and Ray Eamcs, Aldo van Eyck, 
Romaldo Giurgola, Hans Hollein, Arota bosaki, George Nelson, 
Alison and Peter Smithson and Shad Woods.

invited to
them are t

Transformations of the city 
Alison and Peter Smithson 
We were Invited to participate in the Internationa* 
display, end we have tried to take as seriously as 
possible the Committee's instruction 'to avoid auto­
biographic or didactic details which are of no interest; 
only the proposal in itself interests the public, realized In 
terms of clear and suggestive images'.

Above all we want our exhibition to be a 'show'— 
enjoyable and understandable at an ordinary level of 
participation. But each part is also an allegory of a 
certain general Idea. We would like people to be 
suddenly aware that they have already found ways of 
Identifying with the city of the greater number—of 
transforming it with their own day-to-day acts and 
acquisitions, and that society as a whole already has 
the means to make the cities it lives in more opened-up 
and more appropriate to our present life-style.

In our exhibit we show three transformations.
Wedding In the city—the transformation of the 
city by an event.

This is intended to be the most easily understood 
transformation. It happened In the past, and on the wall 
close by the present-day wedding evocation, is shown a 
parallel historical happening to make the point—a big 
picture from a wedding cassone (in the Galleria Dell, 
Academia Belle Arte in Florence)—o\i\ of which step 
allegorical figures dressed by Jan Hawarth on the way 
to the wedding event. Over the wedding hangs a 
cluster of wedding flags In pink and white.

The five figures are dressed for forrwrrow’s wedding 
In the city by students of the Royal College of Art, 
London.
City as a decoration of the region 
What we are trying to show here in an allegorical way 
is that through the invention of the urban motorway and 
of rapid transit systems (actual examples of which will 
be shown in the adjacent exhibit of Shadrack Woods) 
the city can be again what It was in the Renaissance— 
marvelious built things set down in a green land. We 
evoke a vision of the Arno Valley—white buildings in a 
green, watered, cared-for land—and contrast it with a 
present state of Florence—grey, dense, stifling—a 
mirror image air photo floating over It as a cloud. The 
nearby linked feature—'Your country needs you' is the 
only old-style exhortation device we use, to punch home 
the message that responsibility for the making and the 
keeping—the caring-for—is up to each person, through 
his personal and collective behaviour (in the air-space 
above—the carrier-bags, ‘Take that rubbish home with 
you.')

It is in this part of the exhibition we hope to give a 
glimpse of a new ideal, to show how beautiful Los 
Angeles, Pekin, Moscow or Milan could easily be If we 
deployed properly the tools of urban development now 
commonly available to us.
Life’s decoration of the urban scene 
The city is being constantly transformed by its 'invis­
ible' decoration—by tram-wires, lamp posts and change 
of paving pattern, by the horse-manure that Ruskin 
hated; by carts, cabs, cars and buses; by rains and 
floods; by weddings, funerals, seasons and cere­
monies: by street-sellers, shop-fronts, sky-signs and 
posters; by people's ways of walking and dressing and 
by what they are carrying. All these things are the 
city's invisible decoration; Invisible because they 
change so slowly, because they are so normal.

By taking an apparently never-changing place—and 
a well-known place—the Baptistery at Florence (for 
which place, because of the relationship of the English 
to Florence, an extremely rich vein of photographic 
material Is available to us}—and by treating the records 
of the place freely (i.e. by collage, over-painting, 
distortion and cutting) we make obvious how these 
not-thought-about-things are the decoration of the city, 
how every generation transforms it. This is shown In 
the exhibit by a flat, mostly photographic, wall-show, 
but parts are three-dimensional. In one part we show 
real figures and things—'the poetry of the ordinary.' A 
common sight in the streets of Milan; yellow polythene 
pipes, translucent, fresh, beautiful; a workman with a 
white, clean wash hand basin. In another part 'rain' 
fills the air-space. All part of our everyday 'invisible' 
decoration.

Th« •xecu(iv« committM have advbad rfuignart chat their task 
is to se/eci objects and medelf, in ra/otion ta (heir capocitir ta in(roA;ca 
new hrPMheses for the shaping of the ph/sicaJ environment, end offer 
them to public dePote; thtis through this action of choice on<i criticism
—in on ioiportioi environment, free from professional constriction— 
ttimulacing the formation of other tncreosingir appropriate hypotheses.
Two ol the designs submitted for the Triennale are illustrated here, 
together with excerpts from th« reports accompanying iham.

n h
/V

Rogue entry
A cybernomadic (cybernetic nomadic) living project
with which a number of students* intend to travel to 
Milan to visit the Triennale. They hope to be able to 
set the project up in the exhibition grounds in order 
to allow it to interact with an unpredictable audience.

Apart from being an opportunity to realize and 
experience a project In reality, its purpose is to relate 
the current vocabulary of communication equipment, 
feasible pneumatic ‘constructions', travel hardware, 
etc., to Ideas and speculations presently being 
developed, concerning thermal, visual, and acoustic 
control at a service level, and software zoning of enter­
tainment, communications, and mood at a stimulus 
level.

*Simon Cenolly, Mika Davies. John Oavas, David Harrison, David 
Martin.

1S1 Architectural Design April 1968
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Archigram Group

negative or even just contemplative response to the 
problem: to show how we might tackle Greater Number 
and turn it to advantage for the individual.

In the entrance area 2,3,4 are four exhibits that show 
at life-size, the self-contained environment—a progres­
sion from small to large—the hand-held apparatus that 
renders the individual able to be part of the world- 
village, then the extension of this so that an enclosure 
can form part of the equipment, then a composite 
created by two persons meeting, and then a 'cushicle' 
—a device deploying a slightly more sophisticated 
environment than the previous three but equally 
nomadic in its implications.

The principal exhibit is a large suspended 'exhibit 
bag' 1 consisting of a multi-technique assembly, pro­
tected by a transparent air-inflated rib structure. The 
bag structure is regular in geometry and profile, but 
the contents are scattered and wildly intermixed.

There is no one zone inside the bag that deals with 
any one area of interpretation. Thera are, however, 
parts of the assembly that contain a specific film or 
slide group that is retained in a comprehensible 
sequence, and occurs at a particular place.

The 'exhibit-bag* assembly describes the range of 
assemblies and devices that can bring together 
quantity and personal choice. The range covers many 
scales and describes many kinds of location. It parti­
cularly involves hybrids—unusual mixtures of parts out 
of their more usual context. The contents of the bag 
themselves constitute a 'hybrid*. There Is intentionally 
an overlap between a film, projected slide, model or 
technical drawing shown on any one surface.

The arrangement of contents can best be traced 
from the drawings.

EnguSk
SCWOTRflCKrTAliUM

SCXJOTTUiCK

Archigram agrees that the problem of Greater Number 
is central to tolerable existence in today's world. In 
every sphere of our experience and its environment 
we are dependent upon the intelligent manipulation of 
quantity. Against this is the realization that all people 
are individuals, despite the scale of their total need.

It is this paradox of scale, quantity and repetition at 
the service of all as against their individual choice that 
confronts us, and at the same time, intrigues us.

Archigram has for some time been interested in 
evolving a series of operations and organizations that 
deal with the environment as a series of chosen 
commodities taken from a large range. These commodi­
ties being exchangeable and expendable and free 
forming.

The hypothesis, that we can choose and interchange 
between these parts and reach a range and excite­
ment far beyond that of the architecture of the past, 
and at the same time take advantage of the rationale 
of many non-architectural and non-design techniques 
(market research, high-stress technology, consumer 
assembly; is supported by the continuing breakdown 
of technical and perceptual barriers.

Archigram Is concerned about Greater Number and 
its implications; the problem of production, of optima 
as a necessary reflection of economic reality: of co­
existence of the new and the re-thought, with much 
that is bad and must yet be tolerated; of the less 
attractive effects of speed, noise and boredom. Archi­
gram has decided to make a positive rather than

lOradu;
naer stno ,
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Chandigarh museum
Leisure Valley running through the middle of 
Chandigarh Is (he setting for the city's cultural build­
ings. Of these, the School of Art has already been built 
The second building, the Museum and Art Gallery by 
Le Corbusier, has now been completed and opened. 
It is a two-storey frame structure, square In plan, with 
a round workshop to the north and a lecture theatre 
abutting the western side.

The entrance is along a colonnade through a large 
P'votted enamelled door, The information counter, 
offices, store workshop and toilets are on the ground 
floor. The rest of the space is for exhibiting paintings 
and sculptures. Access to the upper floor is by means 
of a wide ramp, The exterior is faced with brick, so as 
not to vie with the Capitol buildings a mile away.





Books merely to mention and illustrate every art>history-type 
building of the last five years, the terms Brutalist, 
Formalist, Futurist, Empiricist and Humanist flying 
unhelpfully through the text.

And as for Kahn in the role of Moses, I know from the 
work of my contemporaries that Professor Jacobus is 
already wrong.

Publications received

Architettura come 'mass medium’
Renato de Fusco. 193 pp.
Dedafo Libri, Bari, Italy. 4C00 lire.
Transtormatione in late eighteenth century art 
Robert Rosenblum. USA: Princeton Univ. Press. 
London; Oxford Univ. Press. 92s.
Space lime and architecture: the growth of a new 
tradition
Siegfried Giedion. 897 pp. London: Oxford University 
Press. USA: Harvard University Press. Revised. £8. 
Directory of official architects and planners 
Ed. Robert McKown <I W. A. K. Faldo. Architecture and 
P/anm'ng Publications Lid., London.
Hydra, a Greek Island and town
Constantine £. Michaelides. The University of Chicago
Press. 96s.
A thousand years of Norfolk carstone 906>1967 
Claude J. W. Messent. New Churches Research Group, 
London. 1 guinea.
Inscape
Hugh Casson. The Architectural Press. 63s. 
Typographies 16
Ed. Herbert Spencer. Percy Lund Humphries. 12s. 6d.
La Chlesa de S. Andrea al Qulrinale 
Franco Borsi. Centro Librario Italiano, Rome. 7000 lire. 
I'emploi residential en region Parlslenne les 
Bureaux, les commerces Vol. 10 
Cahiers de l'l.A.UJi.P.
Barbara Hepworth
A. M. Hemmacher. Thames and Hudson. 21s. paperback, 
35s. cloth.
Zodiac 17. USA architecture 
Edizioni di Communita, Milan.
Historic architecture of Newcastle-upon-Tyne 
Bruce AJtsopp. 96 pp. Oriel Press Ltd., Newcastle. 12s. 6d. 
Kinetic art
Guy Brett. Studio Vista. 25s. hard, 12s. 6d. paperback. 
Stage design
Kenneth Rowell. Studio Vista. 15s.
Thermal environment for the student of architecture 
Chalkley A Cater. The Architectural Press. 42s. 
Choosing your house 
MoHLG. HMSO. 2s. 6d.
House Planning—a guide to user needs with a 
check list
MoHLG. HMSO. 8s. 6d.
Totaie stadt
Fritz Haller. Wa/ter-Verlag, Freiburg im Breisgau. 49 Sfrs^
Metric conversion tables
Royal Institution of Chartered Surveyors. £1.
Total building cost appraisal
J. Southwell. Royal Institution of Chartered Surveyors. £1. 
Playleadership

• W. b. Abernethy. National Playing Fields Association. 5s. 

Playgrounds
W. D. Abernethy. National Playing Fields Association. 6s.
Organization and handling of bibliographic records 
by computer
Nigel S. M. Cox A Michael W. Grose. 187 pp. Oriel Press 
Ltd., Newcastle. 66s.
Directory of construction statistics 
MoPBWfResearch and Development. HMSO. 17s. 6d. 
Controlled vehicle impacts—instrumentation and test 
procedure
Ministry of Transport. Road Research Laboratory. Free.
A modified formula for calculating the disability
glare effect from street lighting lanterns
R. L. Watson. Road Research Laboratory. Free
Injuries to the hip joint in vehicle occupants
E. Grattan <t J. A. Hobbs. Road Research Laboratory. Free.
Building Research 1966
Ministry of Technology. HMSO. 9s. 6d.
Low friction sliding surfaces: PTFE weave 
M. E. Taylor. Road Research Laboratory. Free.
A method of measuring the tensions in belts 
D. S. Moss. Road Research Laboratory. Free.
High strength friction grip, bolls—slip factors of 
protected paving surfaces
W. Black A b. S. Moss. Road Research Laboratory. Free.

50 point traffic census—results for 1966 
J. B. Dunn, fload Research Laboratory. Free.
Estimated expenditure on road transport in Great 
Britain 1965 & 68
R. F. F. Dawson. Road Research Laboratory. Free.

Environment for man; the next flfty years
Edited by William R. Ewatd, Jr. Indiana University Press. Chr/sfopher Woodward
62s. New Italian architecture,

Alberto Galardi. The Architectural Press, London, 1967. 
Copyright by Verlag Gerd Hatje, Stuttgart, 1967.
English transition E. Rockwell. 90s.
Mr Galardi's book is a handbook: a product of that 
international and anodyne kind of publishing which is 
guaranteed to give you a bit of the best of everything 
and quite a lot of the indifferent. The introductory 
text begins with the unfortunate words 'In Italy, too,.. 
and goes on in that unnecessarily me-tooing tone for 
another ten pages or so, giving you a comprehensive 
clichd picture of the Italian situation which bears very 
little relation to what actually happened. As for the 
rest, the photographs are adequate, the drawings not 
so, as might have been expected. A book which will not 
satisfy the architect, will irritate a critic or historian, 
and will provide a dubious directory for the executive. 
Still, let us hope it will make someone happy.

The American Institute of Planners, for Its 60th anniver­
sary, decided to do a little forward thinking, and this 
is a collection of papers, from their Portland, Oregon, 
conference of 1966. They are Infinitely worthwhile; 
the theme of the next fifty years provides an oppor­
tunity for exploration, for hopeful conjecture, and a 
good deal of condemnation of the present There is 
hardly a paper without a great deal to teach us, especi­
ally Alexander's 'city as a mechanism for sustaining 
human contact’ (answer: change It Into a hillside and 
crawl under) to Carr's ‘city of the mind' which investi­
gates problems of identities, and perception In relation 
to city form.

It would be too much, perhaps, to hope for similar 
intelligence from the council of the TPi. but perhaps 
for their centenary ,. Theo Crosby

J. RykwertTwentieth-century architecture 1940-65 
John Jacobus. Thames and Hudson, 1967 215pp. £410s. 
'The varieties of personalillee producing our con­
temporary architectural styles, as well as the ebb and 
flow of design fashions In the 1950s, have made it 
difficult to characterize the nature of architecture and 
the directions it has taken since the dispersal of the 
International Style architects before World War II.’ 
And Impossible If the architecture in question Is, with 
some odd omissions, that of the whole world between 
1945 and Professor Jacobus's book has a decidedly 
musty Victorian flavour, which derives from its encyclo­
paedic Intentions, from the preface in which he elects 
'the approach of a history of style', and from the apoca­
lyptic finish when,-in 'new patterns of order', Kahn Is 
revealed as the hero who will lead architects from the 
'crisis and reorientation’ of the later fifties.

The Banister Fletcher aspect Is well covered in the 
400 smallish illustrations, but a rigorous apparatus of 
comparative stylistic criticism is missing. The quick 
run-down 'Genealogy for Modern Architecture' is 
eccentric and inadequate, (Dutch and Russians 
omitted), having been more usefully dealt with else­
where by Banham, Pevsner, Johnson and Hitchcock, 
all of whom occur in the notes, but not in the thought. 
These histories have a firm moral underpinning to 
their stylistic observations which Professor Jacobus 
lacks.

Instead he substitutes another Victorian (and 
romantic) technique: the influences game, or descrip­
tion by association, which takes the form of imagining 
oneself in the building and then thinking of all the 
possible historical reminders. The method, which will 
work for La Corbusier, Wright, Saarinen, Kahn, and 
most current East Coast work, produces for example for 
the Villa Savoie; Swiss neolithic lake dwellings, 
Tiryns, Villa Rotunda and Olbrich's Darmstadt Art 
Centre; and for the Chandigarh Assembly building, 
Persepoiis. This is merely unilluminating name 
dropping, pseudo-history; for the suggestion is never 
explicitly made, as Scully always makes, that the 
architects actually Intended or could have been 
motivated by these associations. Because of this 
confusion, those who use associations deliberately as 
form-techniques, like the middle-generation East Coast 
architects, remain unidentified.

The method collapses completely with Mies, and, 
where comprehensible. Professor Jacobus has got 
him all wrong. He has chased the hares of Paestum 
and Parthenon in Hilbershelmer, only to appear 
disappointed that none of Mies' single-storey temples 
have columns at the comers, and must therefore be 
'inescapably mannerist'.That Crown Hall, the Baccardi 
building project and Farnsworth house might Instead 
celebrate the possibility of constructing cantilevers in 
steel Is not mentioned. The examination question 
'Compare and contrast the Marseilles Unitd and 860 
Lake Shore Drive' is raised but not answered. The 
Unitd is offered as a possible piece of a city (860 by 
implication Is not), but Mies and Hilbersheimer’s 
Lafayette Park, Detroit is omitted.
The last chapter on the sixties is a desperate attempt

II Mondo Sotterraneo
£. Utudjian and W. J. Armento, University of Naples. 
Report of a study conference in 1966-67 on the pos­
sibilities of underground architecture, transport and 
general urbanization.

The greater part of the proceedings deal with 
underground parking, and with the Bay Area Rapid 
Transit system with which Armento is associated. The 
concept of underground living, though probably 
inevitable, is not approached with much relish.

Theo Crosby

Reinforced concrete detailing
John A. Barker. Oxford University Press, 1967, 84s.
This is a luxurious book. The drawings, paper and 
binding are all superb. It must have taken years to 
produce; unfortunately much of it is out of date. And 
to present it within a few months of the publication of 
the Report on Detailing of Reinforced Concrete by the 
Joint Committee of the Institrtution of Structural 
Engineers and the Concrete Society and neither 
comment nor conform would appear to be an act of 
commercial folly. It is a pity because there is certainly 
a need for books on this subject.

Any book, which claims to be both a reference book 
for architects, contractors and engineers and also a 
teaching book must be Judged as to whether It satisfies 
these two areas of need.

As a reference book more should be up to date. 
Currently in the industry it is economical to try and 
eliminate hooks in bars; hooks appear everywhere 
throughoutlhe Illustrations and even in the photograph 
on the dust cover. Personally we feel the elimination 
of kickers for columns and walls is desirable but their 
use is still common in the industry: to omit them on 
column drawings is odd. The use of high bond bars is 
universal but in the book, while they are described, 
they appear not to be illustrated. The book has many 
such omissions. Finally our main complaint is that rnost 
engineers' problems—ones which they would like to see 
how others solve—are how to detail sections of a 
structure which are r>ot designed mathematically; 
the solutions are matters of opinion. A good reference 
book should give a guide to tackling such problems. 
This book does not.

As a’teaching book we have fewer criticisms. The 
content is a compendium of how detailing problems, 
In many firms, have been solved. Much is out of date 
and rarely done that way today. Mesh reinforcement 
is very inadequately covered, especially as develop­
ments in this field have such potential. Mainly we 
regret the omission of comments on how, and in what 
form, a detaller gets his Information from a designer and 
how reinforcement is actually handled by the supplier.

Edmund Happold and Percy Payers

For specialist hospital architects, one should draw 
attention to the existence of a very fine library al the 
Hospital Centre of the King's Fund, at 24 Nutford Place, 
just off Edgware Road, London, W1.

IM



Creation of an industry Laurance Reed expressed this potential in his recent 
book Europe in a Shrinking World.
The Governnient is a continuous and big buyer, and 
has the power to stipulate conditions which force the 
seller to introduce new technology, stimulate innovation 
and standardization, and encourage the use of new 
techniques conducive to efficiency, such as budgetary 
control, criticai path analysis, value engineering and 
quality control. But no European government has learnt 
to use this power effectively.

If this were done, if Government stated its intention 
to assemble its building purchasing powers, and to 
divide up such areas of its £2200 million total annual 
budget as proved feasible into a handful of orders, say 
six of £100 million each, what would happen?

Obviously the present construction companies could 
not cope. The largest British building company is 
more than twice the size of its nearest competitor, yet 
its issued share capital is a mere £32 million and there 
are larger companies in the country. Some as 
much as thirty times as big.

These vast orders could only be filled by equally 
vast organizations, containing within themselves all 
the specialized products and skills (both trade and 
professional) at present independently, inefficiently 
scattered around the industry. And these organi­
zations, which will eventually inevitably emerge, 
would be formed rapidly either by a wave of amal­
gamations from within building or by the acquisition 
of a suitable range of production companies by out­
side organizations.

Of course it would not be sufficient for Government 
merely to issue such attractive orders. In return it 
would be able to demand far more and better products 
for the money, and to ask for evidence as to how the 
new composite organization intended to tackle the 
organization of the rest of (he building market from 
the start given by the bulk annual order.

The creation of buildings would thus become a 
manufacturing operation for the production of stan­
dardized units of considerable technical sophistication 
and light weight, which would be easily and quickly 
assembled on site, with the minimum of groundwork.

The tendency would therefore be for the majority of 
present building companies (which do not possess 
suitable industrial organizational or technological 
skills) to move over from building into civil engineering, 
to the construction of roads, dams and harbours, 
fields incapable of standardization and direct mass- 
production, and consisting of work where their tradi­
tional skills and techniques can be more readily 
employed.

This is, of course, if they choose either to make this 
move deliberately, or to have it thrust upon them by 
ignoring possibilities of collaboration with manu­
facturing industry until the chance has gone.
* This CMitparisQii is perhaps useful; Bobrowski recentlj' pointed 
out that at the time of the first world war, when both homes and 
cars were built by hand, one could buy two homes for the prke 
of one car. In my opinion this is the ri|ht relationihip lor the 
houses and cart we have at the moment, eontiderinc the relative 
complexity of the two producu. Unfortunately nowadays when 
cars are mass-produced, houses are still built by hand. As a result 
it it now possible to buy eijht cars for the price of one house. By 
the use of mass-production we have a far better product at one- 
sixteenth of the cost, relative to Che hand-built house.

standardized, reliable demand.
How could the market for buildings be re-organized 

into large, reliable units? Either indirectly, or directly. 
By indirectly I mean by the creation of a product, for 
example a house, with which the market could identify 
itself, and around which it could cohere.

A manufactured house could have an absolutely 
Overwhelming effect upon the market: it would be so 
easy to advance way beyond the packing cases of 
today, and create living conditions which were an 
absolute delight, rather than a strait-jaqket.

A large advertising and marketing campaign would 
be required to launch the product, but there can be no 
doubt that with (his added to the improved facilities 
and value-for-money which the house could offer, 
that it really would sell. After all, what chance would a 
1905 Lanchester at £9000 have in the market against a 
1968 Cortina at £600?*

However the production of this manufactured house 
would demand a considerable act of faith by the 
manufacturer, involving investment running perhaps 
to eight figures.

On the other hand, the direct organization of the 
market would mean that the largest purchasers of 
buildings would deliberately standardize their orders, 
in their mutual interest. In the knowledge that this 
standardization would inevitably result in a lowering 
of prices and an increasing of standards.

It would also result in the creation of an entirely 
different type of building industry.

Already the first signs of the inevitable involvement 
of major outside manufacturing industry in building 
are appearing in the USA, where Lockheed. Martin and 
General Electric are entering the field with the latter 
having formed a Community Systems Development 
Division aimed at the creation of complete new towns, 
of which the United States will need some 500 of 
150,000 population each, during the next twenty-five 
years.

Such giant organizations, equipped with ample 
capital resources and the latest in modern technology, 
will by their evermore widespreading diversification 
become more and more involved in building, largely 
on account of the fact that the demand for buildings is 
incredibly large in all countries in the world, and is 
perhaps (he only major n^rket where real manu­
facturing techniques have yet to be applied. In addition 
this market is ever-growing; current forecasts suggest 
that world demand for building within the next fifteen 
years will equal the volume of building produced 
during the whole prior history of mankind. This In­
volvement will also inevitably result in their eventual 
domination of the building Reid, so that we shall in 
time reach the position where we have perhaps half a 
dozen large organizations in this country, each pro­
ducing ranges of standardized structures and com­
ponents interchangeable within the product range of 
the organization (which may be defined as the pro­
prietary open system).

This is the natural and utterly inevitable evolution 
of the building industry, which would be greatly 
accelerated, even short-circuited, by the organization 
of the market for buildings into vast orders for a 
restricted range of products.

In Britain we have the opportunity to commence 
this transformation by one agency alone.

It is not generally realized that Government (national 
and local) purchases, each year, almost 60 per cent 
of the total output of the buiiding industry. Quite a 
weapon, although as yet unrecognized. With this 
level of involvement Government could really make 
its presence felt, and could transform the industry.

Arthur Quarmby

The building industry of this country occupies a semi- 
stagnant backwash, off the main-stream development 
of other industries, it is an enormous and unwieldy 
craft-based industry of site construction which is 
incredibly under-capitalized and under-equipped: its 
products are too crude, too few in number and far too 
expensive.

It is all we have got, and therefore we are rarely able 
to stand back and view its performance dispassion­
ately. Try visiting any building site and just looking 
at it: preferably through eyes which have first been 
de-conditioned, eyes attuned to twentieth century 
mass-production technology. Sticking bits of burned 
clay together with stop. Utterly intolerable in the second 
half of the twentieth century.

Yet the best we can do is to try to graft a few joinery 
techniques onto this relic of the middle ages, this 
monster which currently employs well over 1,000,000 
men on building sites alone, and which could not 
manage to produce even 400,000 houses and flats in 
1966. Compare this with the 400,OCX) motor industry 
workers, who produced over 2,000,000 vehicles in that 
year. More than Rve vehicles for every dwelling, with 
a fraction of the labour force.

A change from a construction building industry to 
a manufacturing building Industry is grossly overdue. 
This change is needed in order to permit the full 
resources of modern technology to be made available 
for the production of buildings; buildings which offer 
something like value-for-money in normal twentieth- 
century terms.

It is incredible that this change-over has not already 
been brought about. And yet for it to occur a number 
of factors have to be brought together at the same time. 
First of all the market.

The building Industry enjoys a market currently 
running to some £4,0C»,CX)0,000 per annum. This really 
is very large indeed, being one eighth part of the total 
gross national product, and over three times the size 
of the market, at home and abroad, for British auto­
mobiles. And yet this marvellous market is totally 
fragmented into individual units of non-standard, un­
certain demand in such a way as to prevent the level 
of capital investment which would enable us to make 
use of modern technology. The present building 
industry is based on the one-off, or at best, the few-off. 
This suits the present type of demand entirely, though 
I am uncertain which perpetuates which, Manu­
facturing industry, thinking particularly of the mass- 
production side of industry with runs of tens of thou­
sands, hundreds of thousands, sometimes millions, 
can never compete on these terms.

Neither can the construction Industry compete with 
manufacturing industry on its terms. The association 
of system builders recently claimed that if given 
guaranteed full-capacity orders of a minimum period 
of five years, they could reduce their costs by between 
5 and 6 per cent. Derisory, and proving simply that 
even the supposedly-advanced end of the building 
industry is still the old sheep In wolf's clothing. I know 
of no instance where the transference of a product 
from hand-craftsmanship to mass-production has 
failed to realize an enormously increased output, a 
tremendous improvement in value-for-money terms, 
and eventually, after teething troubles, an improve­
ment in quality.

To bring this transference about the market for 
buildings will have to be organized into large units of

Bubbledom
AD 2/68. PM*
We omitted to give due credit to the firms end individuals con­
nected with the PVC dome used for the film The Touchebits. 
Arthur Quarmby, the consultant architect, did the preiiminary 
design, and correlated detailed recommendations from specialists 
such as Birdtir, Fernborough, Vent Axis and Patimac. Walter 
Newmart of Ftvkensteina gave detailed construction^ advice, 
Pacemac Special Products made the dome. Woods of Colchester 
supplied the fans, and Film Designs Ltd and Brighton 8 
supervised construction.

Underwater inflatable

Three' Russians have designed an inflatable under­
water observation post—the Octopus—that can be 
fitted into a rucksack. The inner layer of the dome is 
rubberized to prevent air leakage, the three outer 
layers are of a dense fabric; the whole being covered 
with thick rope netting which is used to anchor it to 
the sea floor. Within is a light, dismountable limber 
floor with a steel hatch for entry and exit. In July 1967 
the designers spent two weeks living in the dome, at a 
depth of 20ft off the coast of the Crimea. The experi­
ment demonstrated the reliability of the dome, though 
modifications are being made.

New Scientist, October 26th 1967

tSS Architectural Design April 1968

Palliative
Two hundred buses In Alma-Ata, capital of Kazakhstan. 
USSR, have been fitted with catalytic neutralizers that 
purify virtually all exhaust gases and, at the same time, 
act as silencers. The neutralizer is a meshed cylinder 
filled with grainsof a palladium catalyst on an alumion- 
silicate foundation. Fitted beside the cylinder is a 
small compressor which feeds clean air to the exhaust 
gas before it enters the catalytic reactor of the neutra­
lizer. At high exhaust temperatures this promotes 
combustion of 90 per cent of the carbon monoxide, 
nitric oxide, hydrocarbons, aldehydes and the danger­
ous carcinogenic substance 3,4-benzepyrene left in 
the exhaust as a result of Incomplete fuel combustion. 
Science Journal, March 1968



progressed astonishingly since the architect’s 
initial brief of 1963. Many very specific and com* 
piex technical requirements—particularly those 
of sterilization—were demanded of the arcitects 
for the successfui performance of the building. 
But apart from these, the temporary isolation of 
patients from the community, their emotional 
security, visual communication between inside 
and outside the building, and the psychological 
problems generated by relatively long periods of 
confinement, offer some indication of the more 
abstract problems with which they also had to
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Nuffield transplantation 
surgery unit, Edinburgh

AD's first Grand Project Award in 1964 went to 
this transplantation unit at the Western General 
Hospital in Edinburgh. Hailed as Fort Knox by 
the locals—a comparison almost certainly 
suggested by the fortified bridge and desert 
sand coloured concrete—it is the most recent 
architectural contribution to a northern city 
whose origins were prompted by the fortification 
of the castle rock.

In the context of medical history It is in fact 
unique, being the first experimental building of 
its kind specifically designed for the trans­
plantation of human organs, a science which has

Peter Womersley
assistant: J. Blackburn
A//photographs Sam Lambert exceptJ, below, by
Edwin Johnston who also wrote the commentary

deal.

3

' I

2

1
View from the south-east with the radiotherapy building 
on the far right

Site plan

View towards Edinburgh castle

2

3

8

156



<156

Preliminary research by the South East 
Regional Hospital Board architects in consulta­
tion with medical specialists led to the develop­
ment of a plan for the core of the building, It was 
in fact part of the architect’s brief, around which 
he was free to assemble public spaces, office 
accommodation, service facilities and a covered 
link to the existing radiotherapy building to the 
north of the main approach road to the hospital.

What might so easily have turned out to be yet 
another dull addition tentatively linked to a 
rapidly expanding hospital—where a number of 
architects appear to be going it alone—has 
turned out to be an uncompromisingly bold 
solution, tied back to John Holt's radiotherapy 
building by the bridge that soon evoked the 
local term of endearment. A double cantilever 
held up by a cluster of vertical barrel vaults 
provides a fanciful note which, one suspects, 
must have arisen when the architects de­
cided to express the Internal steel truss as a 
defensive pattern of precast concrete panels. In 
an outburst of sculptural invention Internal 
spaces are logically and explicitly expressed on 
the external envelope. For example, on the south 
elevation, expansive areas of glazing reflect the 
patients’ rooms, with bathrooms obscured by 
solid areas of concrete. On the east fapade, the 
carefully manipulated profile of the tower, the 
horizontality of the bridge, and the delicate 
relationship of the building to the gently slop­
ing site, all add up to a composition strikingly 
oriental.

Sandwiched between layers of services above 
and below, the aseptic core of the main block 
consists in three basic zones; staff sterilization 
area, operating suite, and patients’ rooms. In the 
central corridor three superb Japanese physio­
logical monitors set the tone of the sophisticated 
inter-communications systems which abound—

vital since personal contact between patient and 
staff is reduced to a minimum. The essential 
need for sterilization in a building of this kind is a 
subject of current medical controversy, but here 
it has been specifically designed for, and it Is 
therefore important that the unit will stop 
functioning on as few occasions as possible 
when maintenance work may be required to be 
carried out. it is for this reason that one ques­
tions the architect’s selection of plaster as an 
adequate finish for the core area—particularly 
in the operating theatre.

Around the main block, the roof to the peri­
pheral corridor is carried on a system of canti­
levered barrel vaults, which en route, pass 
through a continuous horizontal clerestory 
light in the external wall and terminate in an apse 
on the innermost face of the corridor. In the 
administration block, and particularly in the 
entrance foyer—where the celling is made up 
entirely of vaulting, visual continuity of vaults 
from one room to another, and from internal 
space to external space, is consistently main­
tained by extensive use of the horizontal beam- 
deep glazing. Here, the persistent effort to 
dramatize the projected vaulted beams, and also 
the relentless effort expended on recessed 
details throughout, is somewhat reminiscent of 
Jacobsen’s St Catherine's College in Oxford. 
This is particularly apparent where the builder 
has failed to live up to the designers' expecta­
tions in inserting a 16in radius semicircle of 
glass—without the aid of a frame—into the 
underside of a 16in. radius in situ concrete vault 
(no mean expectation when one considers the 
fractional variables in vault sizes which must 
inevitably occur when concrete is formed by a 
flbreglassmould). Regrettably, the marble sheen­
like finish of the concrete envisaged by the 
architect is not of the highest standards. And, on

the occasions where it has fallen short of the 
mark, therefore appears more emphatically 
unsatisfactory because of the very precise 
nature of the detailing.

Aesthetically the building is full of surprises. 
Restricted isolated areas of intense colour 
effectively applied invade quiet restful spaces 
where the consistent muted browns of the inter­
nal concrete predominate. Artificial lighting is 
excellent and the exploration of its potential 
visual effects is typical of the immense care and 
thought applied elsewhere in the design. For 
example, in the stair tower, an ingenious strip 
light built into the balustrade throws light in the 
most appropriate place—also lending a subtle 
visual emphasis to the half cantilevered precast 
concrete treads. Lighting troughs frequently 
erupt out of the concrete, carefully disguised at 
sill level behind the clerestory windows—once 
again further dramatizing the structure. From 
the solid limba door handle to the gigantic 
mouthpieces on the tower, the curve—originat­
ing in the architect’s adoption of the vaulted 
beam—is exploited in concrete, plaster, and 
glass—sometimes beyond its logical limit.

But the crystalline transparency of the interior 
spaces is superb. From the central corridor 
monitor bays, through the patients’ rooms to the 
observation bays off the peripheral corridor, 
each interpenetrating space is clearly defined 
with no loss of the essential geometry. Here, the 
technical demands of medical care have been 
satisfied, the feeling of a patient shut up in a 
ward utterly eliminated, while at the same time 
the architect has successfully avoided any 
conflict of materials and colour likely to occur 
from repetitive use of floor to celling glazing. A 
total break in fact has been made from the 
architectural qualities associated with medical 
buildings—a design priority which led to the
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<157
architect’s decision to aim for an hotel atmos- corpses, and it Is here that the exciting visual
phere. Throughout, this ambition has been qualities found elsewhere in the building reach
realized. In the corridors, a uniform level of their dramatic climax.

Edwin Johnstonillumination has been rejected in favour of
localized lighting, but nowhere is it more in
evidence than in the entrance foyer, Approached
across a ceremonial moat the twin post and Opposite
beam construction of the bridge above registers Tower, upper bridge and entrance from the north-east

1first. The curved upstand of the floor, the sin-
The bridge and east elevationgular horizontal line of big red dots on the 2

recessed entrance screen, and the sophisticated Interior of bridge
vaulted coffer slab dramatically lit from the floor 3

Detail of the entrance and bridge supports from theall add up to a space decidedly eastern. Until.
north-westthat is, the illusion is shattered by a glimpse of 4

Edinburgh castle to the south. Through this The entrance hall and staff corridor seen from the
space staff will wheel patients, supplies, and approachway

3 4
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The entrance hall by niahl West end of the visi ors corridor
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A patient's room with the visitors' bay beyondThe visitors' passage and two visitors' baysPhysiological monitor with a view of two bedrooms
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Disposal chutes in the basementThe donor and recipient operating theatre Basement plant room

2 3
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A room of one’s own
The multiple function of a student bed-sitting room is a problem in opposites—a place of work and sleep, a retreat and a place to enter­
tain, a place of privacy yet identifiably part of a larger community. How to reconcile these, and create at once somewhere with a sense 
of generosity and place, is discussed here by Philip Dowson of Arup Associates,

The new Wolfson Building at Somerville College, in Oxford, is the most recently completed of a series of graduate and undergraduate 
college buildings which Arup Associates have designed during the past decade, and falls within a line of development which started 
with the designs for Somerville's first graduate house in 1958, includes Corpus (Leckhampton) 1964 in Cambridge, Somerville II (Vaughan) 
1966, and Trinity Hall (Wychfleld) again in Cambridge, due to be completed this summer.

The building committees for Leckhampton and Wychfield included students, and in the case of the Wolfson Building the designs were 
discussed with them, It was notable how variety, allowance for self-expression, and the need to plan against loneliness were stressed.

4
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of ‘belonging’, and it was intended that that which translates the idea of 
the room itself, into its physical form—the 'constructed' space—should 
occur naturally within a total building anatomy, revealing a consistency 
between the idea and its execution.

Following on from this there is an emphasis on the distinction between the 
main elements of window seat, bed alcove, work wall, storage cupboard, 
structure, and so on, This reaches towards a conjunction of the individual 
parts which are irreducible and in a simple relationship to each other.

The room for the new Wolfson Building shown in plan and elevation 
above was evolved from earlier experience of Arup Associates, It is com­
posed of four main elements—a work wall, a bed/sofa alcove, a large window 
seat, and a storage wall. There is a transition from internal to external 
space, from the alcove to the window seat, which projects through the 
structure beyond the face of the building. Here the external relationship to 
the building itself and the quadrangle becomes predominant. There is the 
social purpose of identifying the part with the whole, and so creating a sense
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The site for the new Wolfson Building, adjacent to Walton Street in engines and ambulances on an already restricted site was an additional 
Oxford, joins two existing buildings, and completes the enclosure of Somer- limitation, 
villa’s quadrangle. The existing buildings had different heights, axes, 
sections, and character, which presented difficulties; and an entry for fire existing street scale on the frontage to Walton Street, and on the other

The building was designed, on the one hand, to be absorbed into tin-

1 Arup Associates' recently completed Wolfson Building at Somerville College, Oxford, seen from Walton Street
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lo form part of the ribbon of differing buildings that make up the perimeter portant part in the design, bearing in mind that this facade is often in 
of Somerville’s large and informal quadrangle. The view from the street is shadow. This particular quality will be assisted by a tree, which it is intended 
an oblique one. but from the College it is seen normally in full elevation, to plant close to the east faqade; one exists already on the west.
The reflections on the projecting windows of this elevation play an im- The final brief was for twenty undergraduate study-bedrooms (a minimum

2 View ol Wolfson Building from further south down Walton Street

4 Site plan of Somerville College. The numerals refer to the photographic views shown on these pages.3 Wolfson Building, west elevation

6 VtutKan 
C WoHson

F Somerville 
G Cht^l



area of 145 sq ft), two tutor’s studies, three Fellows' flats, all for possible budget from a grant from the Wolfson Foundation, 
use by undergraduates, and a multi-purpose hall at ground level to be 
equipped for lecturing, teaching and general social functions, including 
music and simple theatre, Artificial as well as natural ventilation was to be approached from the half landings as at Leckhampton (See AD 12, 1966, 
provided to all rooms facing on to noisy Walton Street, There was a fixed p. 596). The lobby access to each group of rooms is short and lit from the

Staircase access from each end is planned within brick service towers, 
which also act as links between the old and the new. The service rooms are

5 Reflections in the east facade of the Wolfson Building 6 Typical detail of a ground floor bay of the Wolfson Building



Control’ determined the design of the circulation of this area.
There was a more complex planning problem associated with Somerville’s

end, which produces a light, but enclosed space, separated from staircase 
noise. Access to the south stair is directly from the quadrangle, and to the 
north stair from the existing adjacent building; this was to allow for entry first new development, which had to include on a restricted site, shops 
to the main hall either from the quadrangle or from Walton Street, which as with their separate access for stores behind, underground garages, as well 

irement. had to be isolated from the access to the rooms above. main entrance to the college to be related to the existing chapel and
a requ

9 View of the Wolfson Building from the interior court of Somerville

10. 11, 12, 13 Section, ground, first, second and third floor plans

M 10 Kty to tection and plans
10 su{«7 kitthen/pintryI tiudy/bcd 4 tutor30 II hallS bath 8 store2 livir>(

3 bed 6 wc 9 lobby
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relationship between these two buildings, and the design of the rooms 
themselves, were based on the same broad intentions as have already been 
described. The rooms at Leckhampton and in the Fry building are generally 
larger than those in Wolfson, and permit a wider range of possible furniture 
layouts, Generous window areas in both allow for a close visual link with

the garden and other buildings, and the sense of enclosure and possible 
withdrawal was in this case emphasized with a 2ft setback. The clerestorey, 
with the deep transom from which the curtain hangs and indirect lighting 
is provided, allows the ceiling plane to be visually extended beyond the 
limits of the room by day and night, while the overhang provides privacy.

16, 17 & 18 Views of the Fry and Vaughan buildings, indicated on the site plan 19 The Vaughan Building seen from inside the Margery Fry building

20 Typical floor plans of the Vaughan and Margery Fry buildings 21 Section through Margery Fry building
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Corpus Chrlsti, Cambridge, Leckhampton House

Somerville College, Oxford, stage III, Wolfson Building
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Trinity Hall, Cambridge, Wychfield House
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The large sliding windows, when opened, make the whole room a baicony. 
It is to be remembered that these are graduate rooms, and occupied for 
most of the year. This soiution, however, became perhaps less applicable 
to Somerville's Vaughan Building, when the number of rooms was increased 
from forty-eight to sixty to conform to UGC'standards, when a grant was 
made available and the area of each reduced. The Wolfson rooms were 
also to be smaller, and when a design for this building was considered a 
more compact and closely knit solution was sought which would neverthe­
less resolve the same problems already outlined.

The design for Wychfield is a development of Wolfson, without the prob­
lem of a large hall at ground level, and the beam and column structure 
which was adopted as a consequence. The room is similar in plan but has 
a ceiling height of 7ft 6in with a simplified window seat, in this case con­
sidered more as a raised extension of the room itself, which projects 
through the frame.

This raised extension is Independently heated, and ventilation as with 
Wolfson is from the sides and thus free of, and behind, the roller sun 
blinds, which are provided in addition to the curtains in both buildings.

Technically the most difficult problems have been associated with sound 
and services, both easily underestimated, and the more recent plans have 
been particularly influenced by both aspects. Certainly the mezzanine 
arrangement at Leckhampton and Wolfson works well, and whilst separating 
staircase noise, also provides an activity on each half-landing. This reduces 
a sense of horizontal stratification in the building, and at once increases the 
choice open to a user, and helps towards an intermingling of students. This 
has been noted and commented upon by those living in Leckhampton,

The other consideration which has increasingly influenced these designs, 
has been the organization and speed of the construction process so as to 
reduce the effects of noise and nuisance to College life as far as possible. 
The main structure of Wolfson was erected in six weeks, and the contract 
completed in just over a year. All three buildings have a frame construction, 
for the flexibility it provides, and in every case there is provision for either 
common rooms or halls at ground level,
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progressed. It was thus demountable and extendable.
The building procedure suggested for London was 

not entirely new, it relied on conventional tent building 
and on experience with stressed curved membranes 
gained over a period of 12 years.*

Manufacturing costs of tent structures have 
remained almost constant during this period, indeed 
rationalization and refinement have reduced them 
slightly, whereas the expense of bad weather has 
grown considerably, and today people are ready 
to spend significantly more money on protective 
measures. The major factors of the financial equation 
are the total anticipated loss through bad weather 
(loss of time, delays and consequent expenses) and 
the cost of providing and maintaining the weather 
protection {construction, maintenance, heating, further 
extension). The density of the development is also 
important: a large envelope is only worthwhile for 
dense urban development, elsewhere individual sheds 
around each house are more suitable.

Apart from a few minor exceptions, no large scale 
project of this nature has previously been worked out. 
The structural possibilities were not previously known. 
In addition, such a solution was usually called for only 
when plans had already been completed and the 
builders were in search of ways of reducing the 
expense due to bad weather. It would have been 
pointless to develop a structure tailor-made for one 
project; the designers therefore sought an all-purpose 
solution which could be straightforwardly made and 
erected but suited to a great variety of tasks. The 
roof needed to be raised or mounted differently for 
exhibitions and sporting events, so that it could be 
used profitably—rented when no building was in 
progress.

The knowledge acquired from the Bremen Harbour 
Roof project (architects Budde, Heinrich, Otto, 
Schrock)* and the Stromeyer Hall exercise were 
useful in the London project, and the experience of 
winter building problems with the German pavilion in

Montreal (architects Gutbrod, Otto, Kiess, Kendel, 
Medlin, Tornowski, Eber; engineers Leonhardt, Egger. 
Manniche) were invaluable*.* (see page 179).

The London project is four times the size of the 
German pavilion; the comparable building costs are 
lower—about £9 per square yard of roofed area.

The system consists essentially of four components: 
masts, suspension net, roof membrane and wall 
membrane. The supports are positioned on a 100ft 
square grid, the top and bottom of the masts defining 
the cubic unit 100ft long which can be added in any 
way required, The average height is Kft. The tubular 
steel masts are In three sections; they can be 
lengthened by adding further sections, or one mast can 
stand on top of another giving a height of leoft. The 
masts also serve as rainwater pipes. A cable net 
hangs between the masts of each unit which holds 
the roof of coated polyester fabric aloft at nine (or alter­
natively 25) points ar>d which takes the snow toads. 
The 25-point net is used where the shed is unheated 
or in case of extremely high snow load. The roof may 
be opened at the side or completely closed by using 
part of the wall, which is similar to the roof, anchored 
at the base. The wall section leaves a large opening 
which can be closed in cold weather by lowering a 
curtain. Even if a completed house stands where a wall 
should go when the shed is being rebuilt, it can be 
avoided easily by sealing off the adjacent spaces.

When there is no room for roof ties at the boundaries 
slanting props could be used.

The structural grid of 100ft is large and convenient, 
but if a mast does stand in the middle of a house under 
construction there is no great problem—holes are left 
in the floors and the mast is lihed out by crane when 
the roof is taken down. Though masts can be omitted 
in favour of props as indicated. This is especially 
useful when the system Is set up as a large-span sports 
or convention hall. The clear span is then 200ft. 
Naturally, all the neighbouring masts and their ties 
must then be more highly stressed and secured.

9, 10. 11
'Ffei Otto, Dot hangende Dach BauwtU-V«rla(, Berlin ISM 
'Frei Otto. Zufbeoiupruchte Korutru/ctionen. Band I. Verlig Ulliccin 
1962—irantlated as Tensile structures Vol. I, MIT Press, 1967 
’Conrad Roland, Frei Ott<^—S^Mnnweieen, Ullitein 1965 
'Deutsche Aauzeitung, Siuttsart 7/1967

PLAN

mastfieed
* Last winter was hard by Canadian standards; 
northern America was buried in snow for some time 
and the Expo '67 site was greatly hindered. On 20th 
January many buildings, including the US and Russian 
pavilions were still unenclosed, as cold inside as out. 
In the German tent the temperature was 16 to 18“ 
(65‘“F) with no condensation while it was —25°C 
(13 degrees of frost) outside- In fact the tent was at the 
time the largest ever winter protective envelope for a 
very busy building site. Despite the extreme tempera­
ture outside, wood flooring and carpet was being laid 
under the lent all over the 8000 square metre exhibition 
area. The heating ensured that the snow melted so 
quickly that the anticipated snow load never settled.
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base

J*!i ii |i |i j
9
Model of a building site with five bays of tenting 
104 11
General view and bird's eye view of five bays of tent­
ing with twenty-one suppoti points in each bay

i< l| 'I : il iiI :
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I' Detail plans, vertical and horizontal section of a 
typical mast made up in sections and joined together 
with sleeves
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Bird cage projects The need to enclose a space with a nninimuo) of 
members and at a minimal cost suggested that a pre­
stressed membrane construction be adopted. All 
students decided to use a narrow mesh steel net as a 
primary structure or as a secondary element between 
a large mesh cable net.
The structural forms were evolved by means of work­
ing models.
Determinates of the form were: 
saddle curves at all points of the net surface 

a relationship between the net and the horizontal 
to ensure surface curvature and to avoid flat areas 

division of meshes within the limits of the net material 
the net clamps must be on continuous curves in both 
directions so that tension distribution is harmonious 
net tension should be as nearly equal as possible in 
all areas.

The problem of stability against deformation by 
wind, snow and ice was solved in various ways. In the 
project of 0. Althaus 3, adequate saddle curvature to 
counteract pre-tension of the cables was achieved by 
spanning the net over compression arches. In the 
design of H. Pommeresche 7,8, similar surface

curvature was obtained by introducing ridge cables 
that directed the net stress into the mast tops and 
anchorages. H. Noetzig's proposal 5.6 demonstrates 
an interesting combination of linear tension and com­
pression support elements. Support and restrained 
points were used by A. Pooh 4 and Th, Klumpp 1,2 
to form saddle curved surfaces. To avoid puncture of 
the membrane these points were enlarged to synclastic 
plains. In Pook’s study circular tensile and com­
pression stressed elements and rosette shaped 
tension cable loops were used. In Klumpp's solution 
the surface is deformed by elastic pneumatic balloons. 
They reduce stress concentrations by proportional 
enlargement of the support area,

These projects were designed by students in the depart- 
tnent of achiteclure at the Technische Hochschule 
Hannover, West Germany, during a seminar on suspen­
sion structures. The seminar was conducted by Gernot 
Minke, visiting lecturer in structures at the Hochschule 
fur Gestaltung, Ulm, collaborator of Frei Otto.

The design requirements were:
a cage enclosure of a 40m x 80m area for a variety of
birds, with a rain shield over one-fifth of the area.
wind protection, places for rests, breeding niches, and
drinking and bathing pools for birds
central zone for feeding and grooming

interior and exterior observation areas for a maximum
of 1000 visitors

relation of the cage to the Hanover zoo.
A basic problem posed was the relationship of 

people to animals in the zoo. Students were challenged 
to develop spaces which allowed the birds an optimum 
of movement and provided visitors with a variety of 
observation posts.

1 & 2
Design for a birdcage by Th. Klumpp
3
Design by D. Althus
4
Design by A. Pook 
5&6
Design by H, Noetzig 
7&8
Design by H, Pommeresche
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Tensile structures
Gernot Minke
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Variations on tensiie forms are apparently 
infinite, but one phenomenon is constant: as 
soon as a particular structurai system is chosen, 
the range of possibie forms is severeiy limited, 
The form derives from inherent characteristics. 
The design of stressed structures must respect 
these characteristics. This has led to unusual 
methods of discovering and determining form, 
most of which are as yet little publicized. These 
are outlined here with special reference to the 
German pavilion at Expo '67, in Montreal, which 
was designed by Frei Otto and Rolf Gutbrod 
with the assistance of Larry Medlin and Hermann 
Kendel (see 4D July 1^7, p. 340). The silk 
skin experiments were conducted under Frei 
Otto and Bernd Friedrich Romberg in the 
Entwicklungsstattefur den Leichtbau in Berlin. 
The final development and measurement of 
the scale model was carried out as a develop­
ment project at the Institut fiir leichte 
Flachentragwerke der Technischen Hoch- 
schule, Stuttgart by Frei Otto with the help of 
Eberhardt Haug, Larry Medlin, Berthold 
Burkhardt, Jochen Schilling and the author.

of fishing net 1. Eight masts were planned from the 
start. The height and siting was a balance between 
the net and the layout of the exhibition below. In the 
second and third models made of fine tulle the shape 
could be worked out much more accurately. Various 
parts were cut out and corrected over and over again 2. 
Establishing the curves of the edge cables and the 
‘loops’ at the peaks and valleys was especially difficult. 
Gathering cables (t.e. the loops) to stabilize and stress 
the net were used for the first time in this project, and 
its adoption required a whole series of preliminary 
tests.

Supporting a cablo net at a number of points is 
structurally difficult because very high stresses are 
developed where two or more cables meet and these 
must be restrained in the line of their resultant force. 
If a cable is introduced which gathers up the stresses 
over a large area of the net and transfers them to one 
point, the stress in the surface is fairly even. This 
gathering cable, which returns to its point of origin, is 
called a loop (or eye-cable). The idea of shaping and 
supporting stressed skins with loops originated in Frei 
Otto's development workshop for stressed structures 
in Berlin in 1963 during a series of tests of silk mem­
branes. Various structural possibilities were con­
sidered in which several gathering cables were arranged 
like a rosette and then the number of cables was 
reduced 3, 4, 5, 6. These loops have a constant curva­
ture, but it is not as yet mathematically calculable. In 
a cable net this curve undergoes a deformation if the 
grid of cables is rhomboid rather than square—the

second was to suit the form to its loading.
The following structural requirements influenced 

the development of the form;
Every peak of the net had to lie on a double-curved 

(i.e, saddle-shaped) plane. (In other words simul­
taneously on a positive and a negative curve so that 
it was restrained in four directions.)

The net had to be laid so that the separate cables 
were as tightly bent as possible.

The curvature of the net had to be as near as possible 
constant over the whole surface. Level areas had to be 
avoided as they undergo considerable deformation 
under snow load.

The direction of the cables had to be ordered so that 
the net, which was square on plan, was twisted into 
the tightest possible rhomboid shape by the double­
curvature.

The cable junctior>s had to lie on similar curves in 
both directions to maintain an even distribution of 
stress.

The tension had to be as equal as possible in all 
parts.

This last condition of equal tension throughout 
means that in a true membrane (i.e, a stressed skin) 
the minimum surface area is found. Obtaining a 
minimal surface area was the starting point of the 
investigations.

The first study model was a very crude shape made

The tent consisted of a pre-stressed cable net hung 
from eight masts and held by 30 edge cables which 
transferred the stresses of the net to pre-stressed 
anchor points. The net was composed of 12mm thick 
steel cables on a 40cm rhomboid grid. The cable-loops 
at the peaks and depressions transferred the planar 
stresses to the points of restraint. About 50cm below 
this primary structure was suspended a secondary 
stressed membrane of PVC-coated polyester fabric 
which defined the internal space. It was attached to 
the cables every three to five square metres by a 
cloverleaf clip which gave the membrane additional 
stability and transferred wind and snow loads to the 
cables.
Methods of determining the form 
The outline of the pavilion was more or less established 
by the site, the height required by the route through 
the exhibition, and the position of the auditorium. It 
was early accepted that a stressed cable net was the 
most acceptable way of spanning so large an area. 
The first problem in finding a suitable form was to 
achieve an adequate two-way curvature in all parts of 
the net, bringing the edges as low as possible, to 
achieve an almost completely enclosed space. The 
exact shape of the structure could only be found 
empirically with the aid of models. This was impossible 
to calculate, as the shape of a structure must be 
known before calculations can be made. The form- 
finding process went through various stages involving 
seven complete models; the first problem was to find 
a form which suited the selected edge conditions, the
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11

1413
edge cables and loops had tension grips through 
which their length could be altered. A tensometer was 
developed to compare the stresses in the cables. It 
filled one grid exactly and recorded any slight narrow­
ing under stress through its tripod, transferring it to a 
scale where the stress could be read off. it was found 
extremely useful as it was easy to insert and could 
measure the stress quite accurately. When the junc­
tions of the net were disposed on similar curves and the 
stresses were more or less balanced it was clear that 
the form most tending to a minimal surface did not 
produce the best structural form. The minimal surface 
displayed a tendency to meet the edges at a tangent 
and to bridge the intermediate spaces in a flat plane. 
The cable mesh on the scale model was almost closed 
near the mastheads where it rose neariy vertically, 
while areas in mid-span were quite flat. The resultant 
form had to be adjusted for wind and snow loads, i.e. 
the curvature of highly stressed areas had to be 
increased so that external deformation of the net was 
kept within structurafly acceptable bounds. The 
requisite modincations were made by inserting un­
equal stresses and by doubling up some of the cables 
so that the curvature of areas liable to deflection could 
be greatly increased 14. Supplementary tests were 
earned out on the control of deformation under snow 
load (the wind tunnel tests had shown that deformation 
through wind loads could be ignored). A snow load of 
100kg per square metre was represented on the scale 
model by a 71 gramme weight per junction of the net 
and the loading was recorded photographically ir>

model was built at a scale of 1 : 150 12. One-hundred- 
and-thirty tiny holes were made in it so that the 
pressure differential between these points and the 
standard pressure in the tunnel could be measured. 
The holes were connected by piping to glass tubes, 
each half filled with alcohol. The pressure differences 
registered on these alcohol gauges were recorded 
photographically and evaluated afterwards. The tests 
were carried out at two wind velocities of 20 and 40 
metres per second and in eight different directions. 
The scale model
In order to record exactly the basic shape under stress, 
so that all dimensions for the fabrication of the net and 
membrane could be abstracted, a scale model was 
built which approximated as closely as possible to the 
actual structure, The cable net was built of 0-15mm 
stainless steel wire to the scale of 1 : 75 in a 1-6 x 2-0 
metre distortion-resistant frame 13. The preparation 
of the cable net led to the next important problem: the 
joints had to turn without slipping, for the original 
square, flat net was deformed by up to 30 degrees 
when curved—the wires could not be soldered together 
directly, they were joined with thin copper wires 
soldered on at an angle of 45 degrees. Every fourth 
cable was represented by a wire on the model. The 
length of all cables had to be variable so that correc­
tions could be made: this was managed at first with 
perlon threads running through the links of a fine 
chain parallel to the edge cables. Later, copper wires 
were soldered on so that fine adjustments were more 
quickly made by soldering and loosening them. The

planar stresses in a curved cable net are unequal, 
unlike those in a stressed silk membrane. In 1964 
R. L. Medlin undertook a series of model tests at the 
workshop for stressed structures in Berlin to investi­
gate the form of nets stressed by loop cables 7, 8, 9; 
this structural concept was used for the first time in 
the Montreal project.

The first attempt to cut the whole net out of one flat 
piece was abandoned, as the grid became too acutely 
rhomboid in some areas. A seam was introduced 
across the net so that the double-curved net was 
made from two flat pieces. When the design won first 
prize in the competition, further refinements were 
made. As there was only 18 months to the completion 
of the pavilion, extensive departure from the com­
petition design was ruled out. An exact model was 
built in fabric 10 at a scale of 1 :100 on which im­
provements to the edges and loops were made over 
and over again to satisfy the six conditions outlined 
above. Furthertests of cable loops with silk membranes 
were necessary, which established that the size of the 
loop depended on the stress and curvature of the 
cable: the silk tests showed that the loop diminished 
as the stress increased and tore out of the skin—the 
curvature of the skin could not be increased beyond 
a certain point. As a few loops picked up ridge cables 
through the seam and this modified their original shape, 
tests on silk membranes were done 11 for these cases 
also.
The wirtd tunnel model
To evaluate the form’s stability under wind load a
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double exposures 15. A vertical scale with two white 
dots on it corresponding to a 1 metre interval was 
attached to each loaded joint, The deformation of the 
net could be calculated to within a few centimetres by 
comparing the position of the points on the scales on 
the double exposureof the net before and after loading. 

Recording the shape
All the work had so far been concerned with finding 
the right structural form for the system. Now the 
problem of communicating it arose; how to record it 
so that exact drawings of foundations, masts, edge 
cables and net could be prepared. The co-ordinates 
of a few points on the net were also needed for the 
calculation of stresses.

The first step in recording the shape was to draw up 
projections of the net in plan 16 and section, for which 
a spatial plotting machine was built. The frame of the 
scale model contained a drawing surface above it 
consisting of a finely ground sheet of marble exactly 
parallel to the plane of the model, The dotting appara­
tus ran on if with a weight suspended below the pencil 
which marked off individual points on the model. To 
measure the sections the weight was set at a fixed 
height and moved over the model. When the weight 
was disturbed by a point on the net, a dot was made 
pneumatically.
Measurement of the net
To prefabricate the net the length of each cable and 
the angle at which it met the edge cable had to be 
known. The net was photographed in 8cm lengths 17, 
enlargements were projected onto a drawing surface 
and drawn up there at a scale of 1 :10.

Another method of measurement was explored at 
the same time: the net was photographed stereo- 
metrically and the photos evaluated in a 3D-coordina- 
tor. The spatial coordinates of each joint were 
recorded on punched tape with the intention of 
using an automatic drawing machine to draw requisite 
sections with their aid in Montreal.
Measurement of the Membrane 
Drawing sections through the membrane was tech­
nically considerably more difficult than through the 
net. The membrane of synthetic fabric which hung 
below the net at an offset of 50cm was stressed to a 
double curve and was therefore not measurable on 
one plane. To achieve a reasonably continuous two- 
way curve it had to be made up of the narrowest 
possible strips joined together with fine seams. To 
measure these the whole skin was built in a model 
from tiny strips of tracing linen with grid lines which 
could be compared 18, 19.
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Prefabrication and erection
As the manufacture of the masts, cables and joints 
had to start before the form of the model was finally 
settled, some sizes and dimensions were arbitrarily 
formed, for the shape of the net depended ultimately on 
the stressing. A stress of 1000kg had to be taken by 
each cable. A 12mm diameter cable was selected for 
the net and 54mm diameter for the edge cables. For 
ease of manufacture the choice was restricted to two 
sizes; the breaking strength of the net cables was sot 
at about 10 tons, the edge cables about 200 tons (just 
under the British ton). The cruciform clips which 
joined the cables had to be specially developed as 
there was nothing suitable available. An adjustable 
clip was ruled out by high costs. It had to be light, 
easy to fix and cheaply produced—about 40,000 were 
needed. It was die-cast in three pieces and is fixed by 
lightening two screws.
Masts
Frei Otto intended to develop special lightweight masts 
for the supports 24, but this had to be abandoned 
through lackof time and simple steel tubes with conical 
ends were accepted,
Trial erection at Vaihingen
In order to test all details at full size, a trial structure 
about 30 metres long and 17 metres high was erected 
in Stuttgart-Vaihingen. It represented a section of 
the Montreal pavilion 22.
Prefabrication and transportation
The cable net was completely prefabricated by the 
firm of Stromeyer in Constance and shipped to Mont­
real in 8'5 metre long rolls. The galvanized masts, made 
in Berlin by Steffens and Nolle, were shipped in one 
piece as deck load except for the 38 metre long mast 
which was delivered in two pieces and welded together 
on site. The erection procedure in Montreal follOived 
the trial run very closely. The net was hauled up on the 
pulleys of the masts, which were set up first and 
provisionally stressed, without any special help. 
Climbing about the net was very easy as the 50cm grid 
meant that no safety measures were necessary.
The erection sequence
Erection of masts and preliminary stressing 20, 
Assembly of prefabricated net sections on the ground. 
Raising the net to the loops 21.
Tensioning the net and checking stresses.
Building cat-walks for hanging the membrane. 
Assembly of the membrane sections into large areas. 
Raising the membrane and making fast to stirrups 23. 
Fastening the large areas together in the air.
Stressing the membrane.

19

21

22 23

24
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Auditorium roof 
Montreal*
Gernot Minke

pencil point of this apparatus hung an adjustable 
plumbline. To record the plan of the net the junctions 
were marked off individually 4, a dot being made 
pneumatically as soon as the plumbime was over a 
junction. Vertical fixes were obtained as well when 
the net was set out with the plumbime at various 
definite lengths. The length of the chains was found 
easily by measuring the remainder when cut from 
standard lengths,

After studying the suspended form, an exact model 
in reverse, i.e. as a compression structure, was built 
to the scale of 1 : 20, The shape was corrected slightly 
to compensate for the resistance to bending and 
torsion shown by the laths. The entrance was also 
studied more closely on this model. As the continuously 
curved laths had to be cut ofl above ground here, the 
edge had to be stiffened. The shape of the dome was 
measured off using the same machine as for the 
suspension model, and the length of the laths estab­
lished by measuring off-cuts.

The prefabrication of the grid took place on the 
ground, a method adapted from the building of the 
model. The 33 x 42mm thick laths were laid out 50cm 
apart in two layers at right-angles to each other and 
fixed together with ordinary bolts tightened from above. 
The nuts were only lightly screwed so that the laths, 
the longest of which was 18 metres, could be turned 
about the axes of the bolts.

For transportation the square grid of the lattice was 
distorted diagonally so that it became a rhomboid 
with only 10 degree angles at the points 5. and as the 
large dome only weighed about 450 kilos it could be 
manhandled into the tent at Montreal and straightened 
out there. It was then raised at various points with the 
help of the cable net above. When in position, the ends 
of the laths were made fast to the edge members and 
the junction bolts tightened,

Especially high bending and torsion stresses 
appeared where the edge was bent sharply in the 
vertical plane. Here the surface curved steeply in two 
directions 6. but the laths were strong enough super­
imposed in two directions—it is therefore incorrect to 
assume that a two-way curved shell must be in tension 
in one direction and compression in the other.

The shell was stiffened by nailing 5mm ply to the 
upper layer of laths with a vapour barrier and insula­
tion on top, surfaced with PVC coated polyester fabric.

!

The investigation for the lattice shell construction of the 
auditorium at the German pavilion was carried out in 
late 1965 and early 1966 by Frei Otto in collaboration with 
Rolf Guibrod in Stuttgart—ass/sfanfs H. Kendel. R. L. 
Medlin, Schneider. The sfrucfore was manufactured and 
erected by the firm of Wolff and Muller, of Denkendorf.

The auditorium was near the main entrance to the 
pavilion under the great tent which spanned the 
exhibition area of 10,000 square metres. It seated an 
audience of 230 people.

The roof consisted of two stressed lattice shells 
formed of 33 42mm lengths of Hemlock Fir on a 
50cm grid. The larger ‘lattice dome', over the main 
space, spanned between 13 and 17 metres, and the 
smaller, over the apse, between 4-5 and 20 metres 1,2.

The form of the lattice dome, which had only to 
support its own self-weight, was first ascertained in 
reverse as a suspended form, a very carefully made 
net of fine copper chains. Five requirements influenced 
the shape of the lattice shell and the length and direc­
tion of the individual chains:
A specific headroom had to be maintained.
A certain height could not be exceeded as there had 
to be sufficient clearance between the dome and the 
tent above.
Alt junctions had to lie on curves of similar radius in 
both directions—this is the nwst important condition 
for maintaining a favourable stress distribution 
throughout the dome.
The direction of the laths had to be such that the stress 
was as similar as possible in both directions.
The minimum bending radius of the timber had to be 
observed,

To record the shape established by the suspended 
chains, the coordinates of a few separate points were 
measured and drawn up, and the measuring apparatus 
shown in 3 was applied to them. The model was 
nnounted on a frame with a horizontal surface below; 
above, on a parallel plane, was the drawing surface 
with a dot-making machine and exactly under the

2

3

4

5
* Paper read at the nternalional Conference on Space Structures, London, September 1967.
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Over 5 million people 
tested this Marley HD floor

Biitish Pavilion, Expo '67. A/chilecis: Sii Basil Spence, Bennington & Collins.

it’s your turn !now
In September, with Expo '67 still to run another 
month.thelechnical Manager of the British 
Pavilion wrote to us. He said, "Although we 
have had more than four million visitors to the 
Pavilion so far. the tiles show no signs of wear 
and look as good as the day they were installed”. 
So we've shipped them back, cut them up and 
you're welcome to a piece. See for yourself what 
ten million feet failed to do to H D. Despite the 
punishment they've taken, you can still see 
what we mean when we talk about H D's satin 
smooth surface and beautiful marbleisation.
We reckon their history proves our claims about 
H D's outstanding wear resistance, indentation 
recovery, resilience and non-tracking properties. 
Now, if you've any doubts left, you can test 
these things for yourself.
All you have to do is to fill in the coupon.

To Marley Floors, Sevenoaks, Kent 
Please send me my free sample of 
Expo '67. a swatch of HD tiles and 
technical literature

NAME___ ________
raiocK leTTERs. nsAseiMARLEY POSITION

PRACTICE/COMPANY/AUTHORITV.

HEAVY DUTY 
VINYL FLOOR TILES

ADDRESS.

FI

Included in Barbour Index

SEVENOAKS • KENT
Talephofli: Scvenoalct SS2SS Ttlii: S&23I London ShowrooMt: 471-473 Odord Stroot. Wl Branclin tbrouQhoot thi couniTY-Mo local directoriesMARLEY

AO Paso I9/C<xt« 24
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WeVe putting it up at Heals. 

Miles of it.
I think its the best thing that's 
happened to lighting since EdisonjIf

Christopher Heal: convert
‘When we were discussing the 
refitting of the showrooms, our 
design department suggested 
that we used Lytespan. We 
were very dubious because 
although this equipment had 
been known to us, we felt that 
it might be a bit extravagant 
However, we agreed to install

it in one department 
That was two years ago. We 
are now fitting Lytespan 
extensively because we see 
that it offers something that 
other systems don’t—extreme 
flexibility—and that’s vital in 
this shop.
This track system can cope

with our ever-changing floor 
plans and displays very 
competently. We have used it 
suspended from the ceiling. 
It’s unobtrusive, safe and 
well made. There is no 
comparable system. Seeing’s 
believing. Come and see for 
yourselves. Heal’s have it.’

Lytespan Lighting Track by Rotaf lex Concord
leading lights

Contact: Dept. 19, ROTAFLEX (Great Britain) LTD., ROTAFLEX HOUSE, CITY ROAD, E.C.I. TEL: 01-263 8871 
Lytespan is a registered trade mark and is patented.
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Two mile tower loading became ‘the single most important determi­
nant of (the tower's) safety and economy'.

For the comfort of most airline passengers, and for 
the very health and well-being of some, the cabins of 
most aircraft cruising at altitudes above 10,000ft are 
pressurized to correspond to an altitude of between 
5000 and 8000ft—about lOp.s.i. Similarly, the pod atop 
a 12,250ft tower would require pressurization, as would 
the elevators serving the pod.

Quite aside from the problem of providing air locks 
for the elevator doors at both top and bottom terminals, 
pressurization of the capsule at the top of the tower 
adds considerably to the structural requirements of 
the shell of the capsule. The negative air pressure 
induced on the leeward side of the capsule at design 
wind velocity, when added to the positive internal 
pressure, would create unit pressures of 700to800o.s.f., 
much higher than the unit pressures encountered 
by conventional building wall systems.

Indeed, the design of the occupied observation and 
recreation facility planned for the top of the tower 
would not be unlike the design for an aircraft fuselage 
intended for cruising at 300m.p.h. at an altitude of 
12,KOft. Unlike an aircraft body, however, the tiny, 
porthole-like windows that serve well enough in air­
planes would be wholly unsuitable for an observation 
lower, since a wide, unobstructed view of the surround­
ing countryside would have to be one of the tower's 
most important features.

Two types of configurations were considered: a 
free-standing tower and a guyed structure. Also, two 
constructional materials were considered: type T-1 
steel (minimum yield point 90,000p.s.i.}, and type 
7075-T6 aluminium (minimum yield point 60,000p.s.i.).

Free-standing tower configuration with three hollow 
legs with tubular horizontal and diagonal was selected 
as having the best potential for further study.

A computer program permitted optimization of 
weight and dimensions and substantial study of para­
meters such as magnitude of wind load, weight 
supported at top, and height of free-standing tower.

A similar approach was used for guyed tower. Basic 
configuration with three sets of guys, one at each of 
three corners of triangular central tower. A computer 
program was developed to determine the optimum 
guy slope, the optimum number of guy levels, and 
weight of structure.

The most economical free-standing tower 12,250ft 
high turned out to be a three-legged structure with 
hollow, circular legs spaced about lOOOtt apart at the

base. It would weigh about 3200 million pounds, which, 
at an estimated cost of $500 per 10001b of erected steel, 
would be $1600 million (excluding foundations), very 
much more than the $300 million the sponsor of the 
project had originally envisaged. (A similar tower of 
aluminium would weigh about 30 per cent less, but 
the erected cost of aluminium is nearly twice that of 
steel.) Curves plotted from the computer printouts 
show how extremely sensitively the total weight, and 
hence the cost, of the structure reacts to relatively 
small changes in the design parameters. By cutting 
the height from 12,KOft to 10,000ft, the weight of the 
structure drops by 46 per cent. Changing the arbitrarily 
assigned wind velocity from SOOm.p.h. to 200m.p.h. 
cuts the weight by 61 per cent.

An analysis of a guyed tower 12,250ft high disclosed 
that this configuration could dramatically reduce the 
weight of the required structure. The optimum design 
would weigh just 700 million pounds, just under 22 per 
cent of the comparable free-standing tower. Of the 7CX) 
million pounds, the shaft accounted for 570 million 
pounds, at an estimated ^00 per 10001b erected, and 
the guy cables for 170 million pounds at $750 per 
10001b erected, a total of $400 million (excluding found­
ations), which of course is much closer to the sponsor's 
original expectation.

However, the longest of each of the three sets of guy 
wires (spaced 120ft apart) would have reached out over 
10,000ft from the base of the mast. The vast amount of 
land beneath the three sets of guy wires posed a 
severe problem; to acquire the land outright would bo 
costly, and it is doubtful if acquiring air rights alone 
would be practical in view of the hazardous conditions 
that would occur under the cables when they shed 
accumulated Ice during a thaw.

Since the guyed tower with its attedant real estate 
problems exceeded the cost for which the sponsor was 
prepared, the designers proposed an alternative. They 
recommended an 6000ft, semi-guyed structure, a model 
of which is illustrated. Limiting the height to 8000ft 
eliminated the need for pressurization; by adding three 
massive structures around the base of the mast, the 
designers not only provided solid anchorages for the 
short guys that stay the lower section of the tower, they 
also generated space that could be turned to revenue- 
producing activities that would help to amortize the 
cost of the tower.

Because the preliminary study ruled out the eco­
nomic feasibility of extendingthetowerabovethe height 
of Mount Fuji, the project is now indefinitely deferred.

Buckminster Fuller-Sadao/Geometrics

Consulting engineers: Simpson, Gumbertz & 
Heger, Inc.

An entrepreneur from Japan presented a trio of design 
firms with a proposal for an observation tower so tall 
that, if it were built, would certainly discourage any 
others with the ambition to own the world's tallest 
anything, if, indeed, it would not extinguish their hopes 
altogether, The objective of the structure envisioned 
was to provide an observation point that would overtop 
Mount Fuji, which, at 12,389tt above sea level, is the 
highest point on the island of Honshu. For the site 
selected, this would have required a structure that 
itself would be 12,^ft high, just over two miles.

The scale of the tower contemplated exceeded the 
boundaries of known structural parameters so far as 
to require the consultants to prepare a 100-page 
report just to decide whether it was practicable to 
prepare a feasibility study. The answer was no, but, in 
arriving at that answer, they uncovered some relation­
ships between height, cost, and life at the top that are 
interesting in themselves.

Among the problems faced by the designers that 
are not normally encountered in the design of build­
ings or even, for that matter, tall towers of the size that 
have been built to date were; icing, high winds, high 
ratio of structural weight to loads supported, and the 
need for pressurization of the space at the top.

From the best available data, the designers were 
forced to assume that all structural members might 
accumulate as much as 12in of ice: moreover, in any 
lattice-like arrangement of structural members, spaces 
between members less than 5ft apart would have to be 
considered as completely plugged with ice. Not only 
would the mass of ice add substantially to the gravity 
load imposed on the tower and its foundation: the 
encrusted ice would also increase the effective area 
exposed to wind, and because of its rough surface, 
the drag coefficient would be increased, too.

Exact data on wind velocity at the elevation contem­
plated was not available, but the designers suspected 
it might possibly be as high as 3(X) m.p.h. The effect of 
high wind velocity at high altitudes is offset somewhat 
by the lower density of the air at those elevations. 
Nevertheless, the lateral forces imposed by wind
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Diagrammatic section 
of accommodation unit 
at the summit of the 
tower

h

2
Detail section through 
spiral ramp in summit 
unit

h- 2

3
Model of the two-mile 
high tower with the 
Eiffel Tower, at the 
same scale, to the left 
Photograph: Stephen F. 
fiosenthal 3

This irticl* is reproduced rrom Progrttsivt Architecture, November 
1967
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Highway service station 2Photographs: Warrer) Meyer
t

inois
David Haid
Structural engineers: Wiesinger-Holland 
Mechanical engineers; Wallace-Migdal

The site is planned to allow easy and safe access to and 
from the highway. Passenger car and truck traffic is 
separated within the site and separate parking facili­
ties for each is provided.

The restaurant building is a weathering steel 
structure enclosed in glass. The basements and 
retaining waiis are of buff brick. Entries are at either 
end across granite surfaced bridges between the 
building and parking areas, over the basements.

Due to the fluctuating voiume and types of service In 
the restaurant building, a flexibie space was developed 
which allows various combinations of table, cafeteria 
or snack bar service.

The structure of the restaurant building is a plate 
girder and truss system of weathering structural steel 
with a clear span of 225ft x 90ft supported on four 
columns. The superstructure is structurally inde­
pendent of the basements and connected In a manner 
that will allow movement between the steel super­
structure and the basements. The cruciform shaped 
columns are continuous built-up sections from the top 
of the caissons to the roof and carry the main floor and 
roof girders. The main floor plate girders are 6ft deep 
and the roof girders are 5^ft deep. The girders have a 
clear span of 135ft over the roadway and a cantilever of 
45ft at each end beyond the columns. Trusses, 9ft on 
centre, span 90ft between the girders. This truss 
space at floor and roof allows for the distribution of all 
required ductwork and piping. Vertical wide flange 
mullions, also 9ft on centre, between the floor and roof 
girders carry the window units and work as hangers to 
equalize loads between floor and roof girders. Three- 
eighths inch bronze tinted plate glass is glazed in 
specially extruded weathering steel window frame 
sections. The floor and roof decks are poured in place 
concrete slabs on pennanent metal forms.

An acoustic tile ceiling with incandescent combina­
tion air-light fixtures is suspended from the roof deck.

A service station on each side of the site is located 
between the truck and automobile parking areas. 
These are steel structures 99ft x 45ft. A central 
storage and rest room core of buff brick divides the 
buildings into two areas, one for auto servicing, the 
other for sales, travel information and office.

Wide flange columns 27ft on centre support a roof 
structure consisting of channel fascias with wide 
flange beams 9ft on centre. The roof deck is exposed 
precast concrete channel slabs. Window frames of 
cold rolled steel bar stock are set between the struc­
tural columns and glazed with bronze tinted plate 
glass.

The roofed over pump island areas, 26ft x 255ft, 
consist of steel frame construction with an exposed 
precast concrete channel slab deck. A single line of 
steel columns 34ft on centre support these roofs.

S4
31
Service station plan 
4 & 5
Service station, detail plan and wall section

Site plan
2
Service station, view from approach drive with pumps 
in foreground 6

Restaurant, from the north-west

1M Architectural Design April 1968
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Basement and main floor plans

11
Section at column, restaurant

9 12
Long section through restaurant and highway Detail at floor and roof girder flanges
10 13
Detail elevation, restaurant Horizontal mullion detail 13
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Modules for house plan’^
G. A. Caloyannidis

Comments by Mark Hartland Thomas

The usual grids on which typical ground plans of houses 
are based and which seem to meet functional require­
ments in a satisfactory way have the major disadvantage 
of being far too small. Prefabrication systems cannot 
adopt them for the production of the large standardized 
components necessary for low-cost building. Develop­
ment has proved that modules between the international 
star)dard of 10cm and 1 metre, currently in use, have 
more significance rather in dimensional coordination 
and in introducing a kind of architectural order in house 
design than in providing a basis for the development of 
prefabrication systems.

Working teams at the University of Thessaloniki 
investigated the possibilities offered by considerably 
larger modules by testing a number of grids on the 
various spaces of the more or less typical average house. 
Each module was tried on bathrooms, kitchens, bed­
rooms, corridors and staircases.

The size of the bathroom, which is the smallest space 
in a house, played a basic rote in the selection of the 
modules. An area between 3-5 and 4-5 sq. metres was 
considered adequate for the needs of a fully equipped 
bathroom. The modules should either correspond to or 
divide this unit of area. They would therefore lie within 
the areas of 3-50~4-50m^ and l-75-2‘2Sm^. Non-square 
rectangular modules were not excluded but care was 
taken so that a simple ratio like 1:2 or 2:3 existed 
between their two dimensions.

Within each of the selected modules the ‘order of 
spaciousness' for the various rooms was kept on the 
same level. If for example a module offers a small bath­
room with a shower, it should also offer an e<jua//y small 
kitchen or bedroom, etc.

The illustrated examples of equipped or furnished 
spaces show a series of typical possibilities especially 
on the minima! space level, characteristic for the 
versatility of each module.

The research resulted in three modules:
1-20X 1-80 clear floor space 1-85m^
1-60 X 160 
1-60 X 2-40

The metric base is 60cm for the first module and 80cm
G.A.C.

O□ oo
oOo

Grid 16M X 24M 
Ktfchen 24M x 16M 
05 M X 23 M in clear) 
Width 1500 (4ft 11 in) is too 
narrow.

Grid 16Mx 16M 
Kitchen 16M X 32M 
(15 M X 23 M in clear) 
Width 1600 (4ft11in) is too 
narrow.

Grid 12 M X 18 M 
Kitchen 18 M x 36 M centres 
(17 M X 35 M in clear)
Width 1700 (5ft Tin) is at the 
correct minimum.

OO □o

Grid 12 M X ISM 
Kitchen 18M x 24M centres 
(17M X 23M in clear)
Width 1100 (3ft 7iin) between 
worktops is at the correct 
minimum.

2-2Sm^

It

for the other two.

Diagram of grids or larger modules 
Multrmodules of 6 M and 8 M generate three planning 
grids of 12 M x 18 M, 16 M X 16 M and 16 M X 24 M.

The tables on the right of each mean that one 
multimodule of 6Mx6M encloses an area of 
1-9 metres, after deducting all round from the 
centre of the enclosing partition, and so on.

1M^ 1-90
2M‘ 3-90
3M‘ 5-95 Grid 16M X 24M 

Bathroom 16 M x 24 M centres 
(15 M X 23 M in dear)
Width oi bath reduced to 7 M to 
fit the room and its length reduced 
to 16 M. In spite of this, there is 
too little elbow-room at the basin.

4M‘ 805
Module
120/100

6M;
SM*^

12-25
16-45

Grid 12M x 18M 
Bathroom 18M X 24M centres 
(17 M X 23 M in clear)
1700 (6ft 7in) for the length of the 
bath Is correct. For the length of 
the room 2300 (7ft 6 
wasteful; 2000 (6ft6 
enough. Bath is 8 M X 17 M.

Grid 16M X 16M 
Bathroom 16M x 32M centres 
(15 M X 31 M in clear)
Room is too narrow, causing 
bath to be too short at 1500 
(4ft11in) whilst still 800 wide. 
Added length occupied by bidet. 
Bathroom like foregoing, without 
bidet, not shown for this grid.

iin) i 
5|in)

IS
is

Aft
2-26

2M‘ 4-65
3M^ 7-06
4M‘
6M^

9-60
160/160 14-60

Grid 16M X 24M 
Bathroom 16M x 24M centres 
(15 M X 23 M in clear)
Room is too narrow, causing bath 
to be short at 1500(4ft11in) 
whilst still 800 wide. Length of 
room 2300 (7ft6iin) is wasteful; 
2(XX) (6ft6|in) is enough.

1M^ 3-45
2M‘ 7-15
3M‘ 10-80

160/240 4M 14-50 0 5 10 16 20 24
}*Thn ttg4r erifinated from an •Kcrcii* for ch« fourth year 

ftudenu of the Arittotle Univertity o< the Themloniki Lihoraiory 
of Architectural De»i(n of Industrial Aetthetic*, IM7. BASIC MODULES 100mm
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Dr Caloyannidis' study is founded, as he says, upon 
the assumption that the production of large stan­
dardized components is necessary for low-cost 
building. This is a widely held opinion, but it is in my 
view fallacious. We must be grateful to him for pub­
lishing a study that demonstrates so clearly how 
fallacious it is.

The diagrams that I have chosen, and commented 
upon, are minimum spaces. This is where the test 
of accurate house-planning must be applied. The 
more generous spaces are easier to plan. Dr 
Caloyannidis, himself, does not include living rooms 
nor any whole house plans. He was probably wise not 
to attempt these.

The absurdity of the large module is perhaps shown 
in the most glaring light by the bathrooms. Here the 
grid operates upon the size of the bathtub like the bed 
of Procrustes, stretching out the bath or lopping off 
its length or width to fit the tyranny of the grid. The 
bathtub is one of the first components to standardize 
for production. To sacrifice the standardization of 
baths to the doubtful advantage of promoting large 
standard wall and floor components, is to stand 
rationalization on its head.

Much the same comment applies to the bed sizes 
shown on the plans. These are shown in various 
lengths of 18^ M, 19 M and 19|M and widths 7^ M, 
8 M and 9 M. Admittedly, there is not so much advan­
tage in standardizing beds as baths, but it is normal 
architectural practice to show furniture of standard 
sizes throughout a set of type plans, as an earnest of 
good faith. In some countries the authorities require 
this for plans submitted under the building regulations.

As the examples shown above demonstrate, the 
three large modules or planning grids completely fail 
to produce accurate and economical house-planning. 
In spite of Dr Caloyannidis' claim, they even fail to 
produce 'dimensionally consistent' houses. For 
example, the 16Mx24M grid produces a monu­
mental staircase, but a substandard bathroom, kitchen 
and single bedroom.

The grid that comes nearest to success is 
12 M X 18 M. This produces a bathroom that is only 
3M (1ft Oin) too tong, a two-sided and a one-sided 
kitchen at the correct minimum size, a single bedroom 
that is likewise correct and a correct dogleg staircase, 
which Is perhaps 1 M too wide for certain situations. 
But its minimum corridor is grossly oversized at 11 M 
(3ft 7iin) and, by the same token, it does not allow for a 
straight-flight staircase between walls.

The other two grids, 16 M x 16 M and 24 M X 24 M. 
both fail at every test: undersized bathrooms, kitchens 
and bedrooms, oversized corridors and, as for stair­
cases, the 16 M squeezes the flight down to 7 M 
(2ft 3iin) wide, the 24 M inflates it to 11 M (3ft7iin).

The fact that the coarse planning induced by these 
larger grids sometimes compels oversized spaces 
and, at other times, undersized, disposes in advance 
of the argument that the savings to be expected from 
the development of prefabrication systems will pay 
for more generous planning of spaces to larger 
modules. But this argument is sure to be adduced.

We have yet to see these promised savings. Systems 
employing large components are everywhere costing 
more than small components or traditional building. 
And when such systems do eventually become com­
petitive, if they ever do, it will be those offering the 
greatest flexibility in planning that gain the day.

Multimodular design may be economical for 
factories and offices, even perhaps for schools and 
hsopitals, but for small houses it is certain that one- 
module (100mm) flexibility is essential. That this can 
be achieved, even with the most drastic reduction in 
the variety of component sizes, I have demonstrated 
in a recent study for United Nations, which is to be 
published shortly under the title Modular Design of 
Low-Cost Housing.

The industrialization of building for true economy 
will be achieved not by the Caloyannidis large-unit 
prefabrication systems, but by the development of 
component building on the lines that 1 have indicated. 
Fortunately, the great programme of conversion to 
metric-modular in the construction industry, now in 
progress at the British Standards Institution, is 
directed towards the same end. Hartland Thomas

Grid 16M X 24M 
Bedroom 16M x 24M centres 
(15 M X 23 M in clear)
Width 1500 (4ft Ilin) and length 
2300 (7ft6iin), both too small. 
Space for doorset reduced to 7M.

)

Grid 16M X 16M 
Bedroom 16M x 32M centres 
(15 M X 31 M in clear)
Width 1500 (4ft Ilin) and length 
3100 (10ft Sin) both too small. 
Space for doorset reduced to 7 M.

Grid 12M X IBM 
Bedroom 18 M X 36 M centres 
(17 M X 35 M in clear)
Width 1700 (5ft Tin) and length 
3500 (llftein) are each at the 
correct minimum. There is space 
for 9 M wide doorset.

zx e- zx
e-

XZe-

XZ
Grid 16M X 16M 
Staircase 16 M wide centres 
(15 M in clear)
The flights have been reduced to 
700 (2ft3iin) which is too narrow.

-e

Grid 16MX 24M 
Staircase 24 M wide centres 
<23 M in clear)
Flights each 1100 (3ft7iin) are 
loo wide. The 16M x 24M grid 
compels staircases to be either 
too narrow at 7M, or too wide at 
11 M, never just right at 6M.

Grid 12M X 10M
Stairs and Landing 18M wide
centres (17 M in clear).
The most economical staircase, 
a straight flight 8M in clear 
between walls, is impossible with 
any of the three grids.

Grid 12Mx 18M 
Passage 12 M wide centres 
(11 M in clear)
1100 (3ft7iin) too wide for one 
door, too narrow for two.

Grid 16M X 16M 
Passage 16 M wide centres 
(IBM in clear)
1500 (4ft Ilin) too wide for one 
door, two narrow for two. The 
superfluous space is filled with 
cupboards.

Grid 12M X 18M 
Passage 18 M wide centres 
(17 M in clear)
Though not shown, 17M is 
exactly right for two doorsets with 
a 1M partition between them. 
Here the superfluous space is 
filled with cupboards 188



, BRITISH/ RMNTS .
‘ANTI-VANDAL’ 

COARNG
preventsdefacingof walls,savesmaintenancecosts
Scribbling by vandals is virtually Impossible on walls treated with BPL's high 
build ‘Anti-Vandal’ Coating. Chalk disintegrates, pens and pencils cannot 
withstand the rough usage, even knife damage and similar forms of vandalism 
are largely resisted. BPL 'Anti-Vandal' Coating utilises a high build epoxy 
resin, incorporates special aggregates and is overcoated with a Two-Part 
Polyurethane Finish that forms an outstandingly tough, durable surface. 
Maintenance coats, particularly in public toilets, subways, etc., are consider­
ably reduced. Many municipal authorities are already effecting a considerable 
saving by specifying BPL 'Antl-Vandal' Coating.

(^HIGH BUILD ‘ANTI-VANDAL’ COATING

BRITISH PAINTS LIMITED, DECORATIVE DIVISION Portland Road, Newcastle upon Tyne, 2. Northumberland 
House, 303-306 High Hoiborn, London, WC1. Mersey Paint Works, Wapping, Liverpool and all principal towns.

AD Pace 21/Code 2fi
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The NCB and ita associate company, 
Associated Heat Services Limited, are able 
to provide you and your clients with all 
facilities, from feasibility studies to detailed 
costings. Associated Heat Services are 
responsible for running the heating 
requirements for many clients. They work 
under contract for local authorities, private 
companies, hospitals, schools, etc., taking 
care of the whole heating operation: 
management, day-to-day running of the 
plant, fuel supply, staffing and maintenance. 
Write or telephone one of the addresses 
below and arrange to meet a specialist 

' representative if you would like to discuss 
a particular project of your own. To obtain 
copies of our new booklet, 'District Heating 
for the new Britain', and for any further 
information about District Heating, write 
or telephone National Coal Board. Room 573, 
Hobart House. Grosvenor Place, London, S.W.l. 
BELgravia 2020, ext. 695.
NCB REGIONAL OFFICES:
Scotland K. J. Griffiths. SO Lauriston Place. Edinburgh 3. 
Tel: Fountainbridge2515
Northern J. P. S. Kean, Team Valley Trading Estate. 
Galesheud 11. Tel: Uw Fell S7SS22
Yorkshire L A. Willsmere. Ranmoor Hall, Belgrave Rd.,
Sheffield 10. Tel: Sheffield 32921
North Western K. Yates. Anderton House. Lowton.
Warrington. Lancs. Tel: Leigh 72404
North Midland K. Taylor. Mansfield Woodhouse, Notts.
Tel: Mansfield 22.S00
Midland P. W. Swift, Ednam House. Dudley. Worcestershire. 
Tel: Dudley 5&4II
l/ondon & Southern L. C. Bowler, Coal House, Lyon Road, 
Harrow.on.|be-Hill, Middx. Tel: Harrow 4333 
South Wales & West of England 
C. H. Owynn. Ocean Buildings. Bute Docks. Cardiff.
Tel: Cardiff 31011 

aaisTOL aaANCH
K. G. Wonfor. Eagle House. St. Stephens St.. Bristol 1.
Tel: Bristol 2A541
Northern Ireland K. I). K. Cameron, 87 Eglantine Ave., 
Belfast BT»AKW. Tel: Belfast 667924

AS80('IATF.D HEAT .SERVICR.S I.IMITRD
List of Office Addresses
Head Office 3 HobsrI Place. London. S.W.l.
Tel: 01 245 9161
Scottish Region 174 West George Street, Glasgow, C.2.
Tel: Douglas 70:M
Northern Region (Commercial)
Coni House. Team Valley Trading Estate. Gateshead 11.
Tel: Uw Kell 678822 
Northern Region (Operational)
Bede's Way. Bede's Trading Estate. Jarrow, Co. Durham.
Tel: Jarrow 897824
Midland Region Newtown House. Maid Marian Way, 
Nottingham. Tel: Nottingham 47439

Kowlatts Hill children are growing up in a warmer 
world.

Four I)SV welded steel boilers supply all the heat 
for the system. They are fired from the rear by 
Ashwell & Nesbit bunker-hopper stokers burning 
locally-mined washed singles. Estimated fuel con­
sumption is 2,200 tons of coal.

DISTRICT HEATING 
A SUMMARY 
OF THE ADVANTAGES

District
Heating-a big 
breakthrough 
made possible

1. The cost of heat to the tenant is very 
low allowing liberal use.
2. Re-payments on the capital cost of 
the scheme are low as the life of the 
equipment and re-payment period can 
be very long.
3. Standards of heating can be made 
very high at a very small premium. No 
supplementary heaters need to be used 
in the coldest weather.
4. The heating charge to the tenant 
can be stabilised for long periods, e.g. 
the capital cost represents a high pro­
portion of the heating charge and this 
is at a fixed rate of interest.

byCOM.
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The increased demand for 

personal comfort, legislation such 
as the Clean Air Act, a tendency 
to live in smaller units of 
higher density housing and the 
all-important need for economy 
have brought about a keen 
renewed interest in district 
heating generally.
From the speech of Mr Tom C. Firth, Chairman 
of Hright.side Fnf{ineering Group, at 
the press conference to mark the completion of 
the fioivlatts HU! District Heating Scheme.
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Rowlatts Hill, in Leicester, is a newly 
completed housing development in the 
Crown Hills part of the city. The Dis­
trict Heating scheme is based on the 
proven Scandinavian principle which 
has been developed on the Continent 
over the last 40 years.
Rowlatts Hill is a community of 507 
dwellings, comprising single and multi­
storey buildings. Each is supplied with 
heat from an underground network of 
pipes radiating from a central station. 
Of this there is no visible sign. Even 
the chimney, which is built into the 
core of one of the 24-storey blocks, is 
concealed. The boilers are fired with 
coal, using automatic feed equipment 
which takes the fuel directly from the 
storage hoppers. When the coal is 
delivered it is conveyed directly to the 
hoppers by means of pneumatic delivery 
pipes attached to the delivery lorry. 
Each dwelling which is heated by steel 
column radiators to a temperature of 
70®F also has its own storage cylinder 
for domestic hot water. This is heated 
by means of a coil connected to the 
mains, the storage temperature being 
automatically controlled by a valve.
Heat for the radiators and hot water 
cylinders is available to the tenants 
throughout the year. This eliminates 
the need for extra portable fires. The 
average flat rate cost per dwelling is

Ir t
t

Ir

r r
r ri

, j; »

r•L*

n

22/- per week, which includes the capi­
tal repayments for the installation as 
well as running costs.
Heat meters are fixed to all the radia­
tors and hot water cylinders and a pro­
portional payments scheme is in opera­
tion, giving a rebate or excess charge 
at the end of the year depending on the 
amount of heat used. Meter reading 
and invoicing of tenants is done by a 
specialist company.
Whatever the weather, the fortunate 
people who live at Rowlatts Hill can 
always rely on continuous, reliable 
heating, with no worries about boilers 
or fuel space. What is now exceptional 
is becoming commonplace. District 
Heating is the warm outlook for the 
whole of Britain.
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NCB District Heating
on the boardroom tableOFFICE

BLOCK

Start with the principle that all great ideas are basically 
simple, add a touch of ingenuity and you’ll have no trouble 

explaining District Heating to onv client. 
The simple but great idea is having one central source 

supplying all the space heating and hot water for an entire 
estate. The ingenuity was added by NCB, who pioneered and 

developed District Heating in this country. The result is 
higher living standards with lower running costs - as the

Rowlatts Hill story overleaf shows.

'A home without good heating is a house built to the standards of a 
bygone age. There is a clear trend of demand towards heating systems 

which are clean and have little or no work associatedwith them.’ 
From the Parker Morris Report, 'Homes for Today and Tomorrow.’

HOUSING
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MUSTWars have tended always to throw up the most rigorous forms of architecture, from the castles and tents of the Crusades to the Thames 
forts and pill boxes of the Second World War. Ends and means have been clearly defined, limits set and strictly adhered to. The function 
of such buildings has never been in doubt. They are thus a salutary study whenever artistic pretentions threaten to suffocate the art 
of architecture. For architecture is essentially a limited art. bound by problems of use. Ignore these and the raison d'etre of architecture 
disappears. Such homilies, of course, are enough to enrage anyone who has at any time given half a thought to architecture. There Is 
a lot more to it. 'Cant, cant, cant,’ as Keats wrote, ‘it's enough to give the spirit the guts-achel’ But rather the functional guts-ache than 
aesthetic indigestion, so, unabashed, we illustrate here an exemplar of the instant, lightweight and mobile non-architecture fomented 
by the new techniques of warfare—MUST (Medical Unit Self-contained Transportable)* set up by the 45th surgical hospital unit at Tay 
Ninh, Vietnam. This most complex of communities, with all its services and power requirements, can be erected on barren ground and 
begin operation within a few hours.

The elements consist of a gas turbine (38001b) providing 90 kw (400 cycle) for electrical power, refrigeration, air and water heating and 
compressed air; an expandable unit (12x8x7ft when packed) incorporating X-ray, laboratory and surgical units with hot and cold water 
services, waste removal, air-conditioning connections and telephone jacks; and an air-inflatable element, a dual wall rubber-coated 
Dacron fabric structure with a floor area 20 x 52ft (40(X)lb) which can be joined to other sections with zippers and buckles.

Photos: SSG Howard G. Breed/o^e. USA Soecia/ Photo Dept.. Pacific
*Devclopad by Garreii Corp./AiR«tearch for tho US Army Medical Service.
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Bond Worth help you put your finger 
on the right carpets for contracts

Better still: call at any of our showrooms at 
London, Stourport, Leeds, Manchester or 
Glasgow, select the colours and designs you 
really like and we will make you up your own 
Personal Choice Book.

Here’s a new idea: a book with examples of 15 
different ranges in price order and a guide on 
their application to a wide variety of contract 
uses. Just choose the appropriate range and send 
for all the colours or designs in it.

I contracts divisionBONiD WORTH+
♦
*
*

To BOND WORTH LIMITED CONTRACTS DIVISION 
LEE HOUSE, LONDON WALL, LONDON EC2.
Please send me your contract carpet book

Name............................................................................................

anywhere, anytime 
you can find yourself 

walking on 
Bond Worth carpet Firm

Status

Address
A.D. 4/68 ®

r.lBA 5/47

AD 18,'Code 33



Design
Opus 22
Stag Cabinet Co. have extended their 
Opus 22 range of storage furniture 1, 2 
(made under licence from Interlubke; 
designer Walter Muller). Based on 22in 
and 36in widths, it now includes shelves, 
cabinets and drawers in addition to 
wardrobes and chests, giving very lull 
cover for all requirements. Finishes are in 
matt white lacquer, walnut, teak or 
natural oak. Details such as fastenings 
and hinges are superb. To give an idea of 
price: the unit with four drawers and two 
shelves shown 1 would retail at £45. 
Haydn Road, NoUingham

4
double-edge saw-tooth metal connectors 
grip under the seats to prevent shifting. 
Interiors, 12/67. MobHia, 10-11/67

Another example of rigid polyurethane 
foam being used for seats (cf. also the 
Hille seats in AD 1/68, p. 47) is the new 
range, 'Meniscus' 10, designed by Max 
Clendenning and manufactured by 
Charles Page Interiors Ltd in association 
with Aeroloam Ltd.

The foam is injected in a fibre-glass 
mould, and then covered with a layer of 
polyether foam before the outside cover 
of r\ylon-and-cotton-backed wool is put 
on. Prices are £42 17s. 6d. for the high 
back, £39 for the low back, and £35 for 
the tub chair.
48 High Street, Edgvrare, Middlesex

Foam
Pierre Paulin has been experimenting 
with foam-padded moulded steel forms 
covered in stretch fabric, for Artifort of 
Maastricht, Holland 7 to 9. A recent chair 
of his 9 made of continuous metal tube
and rubber webbing layered with foam 
resembles a Max Bill sculpture.

Also by Artifort is Geoffrey Harcourt’s 
'London Combination' seating 4,5 (sequel 
to his designs for Lima's air terminal, 
AD 10/66). The foam-padded seats are 
suspended on cast aluminium I-frame 
supports: and there is a rounded corner-

5

unit 5; islands of seats are attached to an
The one-piece ‘Bobo’ seat 6 by Cini Boeri 
designed for Arflex of via Borgogna, 
Milan, is made up of layers of expanded 
foam shaped to user-contours and glued 
1o form a homogenous whole, after which 
it is covered in stretch fabric. The seat is 
either 60 or 120cm long and 87cm deep. 
(Arflex's agents in Britain are Oscar 
Woollens, 421 Finchley Road, London, 
NW3.)
Mobilia,

oval lateral aluminium rail below, while

6

/
.4. ...

OK drawers

They indeed look and seem okay. The
system consists of standard Kerridge 98
plastic drawers each in a light grey
polystyrene sleeve 15^inx16}|'nx5i^in
3. The sleeves stack, held in place verti­
cally by plastic corner plugs, and hori­
zontally by steel connectors; and there is
an optical grey-enamelled steel plinth.
The polystyrene drawers—white, black,
dark grey, maroon or clear—can be
suspended under work tops or shelves.
and shelves can bridge between banks of
drawers by means of standard fittings,
Prices: base £1 11s. 3d. Drawer 17s. 9d.
and £1 Os. 9d. Sleeve £1 6s. Plugs 6d.
each. Thus a stack of four sleeves con­
taining white drawers and standing on a
base would come to £12 7s., including
packing cartons.
Kerridge Joinery Ltd, 184 Sangley Road,
London, SE6.

103

1MI>19l



AD Pi(« 2»/Cod« U





There’s more to
a Rotaflex Concord baffle than meets the eye.
Each groove on our compression moulded Multigroove 
is a perfectly engineered baffle. They ensure maximum 
light output and minimum source glare. They are exact. 
And that's the way we make all the parts for our 
Downlighters.
Exactly. What else do you expect from the people who 
invented Multigroove Downlighters ?
We created a matching range of eight Multigroove 
units giving complete design flexibility—the fully 
recessed type is only 111'deep.
Installation is simple and quick. The fitting is attached

by its bayonet mount to the reversible diecast corro­
sion-proof plaster ring.
And the finish stays factory fresh for years and years 
and years.
Nice to know that the lighting equipment you choose 
for your designs is exactly right for the job. That’s why 
we have built a comprehensive range of Down­
lighters for every lighting application.
Even nicer to know that we don't charge any more for 
the extra care we take. Multigroove Downlighters cost 
only £5.10.0 and are immediately available from stock.

kuJt
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Rotaf lex Concord
leading lights

DownUghter and Muhigtoove af^registertd trade tnarka.

Send for the Downlighter book to Dept. 8. Rotaflex (Great Britain) Ltd., Rotaflex House, City Road, London E.C.1. Tel.01 -253 8371
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Compasso D’Oro
For the past t5 years, the b\er\nial 
Compasso d'Oro has been Italy's most 
coveted industrial design award. Pre­
sented in the past by its founder, the 
store La Rinascente, in conjunction with 
the Association of Industrial Design, it 
was taken over completely last year by 
the AID and its scope extended to cover 
theory and criticism.

The 1967 product design winners, 
announced in December, are shown here. 
Additional awards were given for the 
special number of EdUizia Moderna 
magazine on 'Design' (Editor Vittorio 
Gregotti, publisher Perelli, Milan); 
research in the design field, 1964-67 by 
Roberto Mango of the school of Industrial 
Design in the Faculty of Architecture, 
Naples. Individual research on design, by 
Enro Mari. (See Domus 458,1/68.) 
Machine-tool 'Auctor' multiplex MUT/40A 
designed by Rodolfo Bonetto and made 
by Olivetti 1,

Earphones for simultaneous translation 
(6 bands), designed by Achille and Pier 
Giacomo Castiglioni and made by Phoe­
bus Alter, Milan 2.
Bungalow 'Guscio' (shell) designed by 
Roberto Menghi and made by ICS 
(industria Composizioni Stampate), 
Cartonica d'Adda, Bergamo 3.
Automatic washing machine 'Rex' type 
P5 designed and made by Industrie A. 
Zanussi, Pordenone 4,

Photographic enlarger and duplicator 
‘Dust A 6CO', designed by Giulio Durst, 
Wilmuth Pramstraller and Josef HollrigI 
and made by Durst, Bolzano 5,

Light alloy wheel designed by FIAT and 
made by Cromodora Spa. Venaria Reale 
(Torino) 6.
Lamp, 'Spider', designed by Joe Colombo 
and made by 0-Luce, Milan 7.

Ski boots 4S: designed and made by 
Calzaturiflcio Giuseppe Garbuio 'La 
Dolomite’ 8.

Telephone apparatus 'Grillo' (cricket), 
designed by Marco Zanuso with Richard 
Sapper and made by Society Italiana 
Telecomunicazioni Siemens 9.
Table lamp 'Eclisse', made by Vico 
Magistretti and produced by Studio 
Artemide 10.

Lights
studio Artemide latest products include 
two gay light fittings that can lie around 
on the floor; Pa//ac/e12by Studio Tetrarch, 
in while or red lacquered metal, 40cm 
diameter; and Vacuna 11 by Eleonore 
Peduzzi’ Riva in smokey white glass, 
42cm diameter; both are segments of a 
sphere. Also, in moulded plastic, red, 
white or black, a simple umbrella stand 
13 designed by Emma Schweinberger 
Gismondi, 39cm high, it costs 9600 lire. 
Finmar Ltd is their UK agent.
32-34 Avon Trading Estate. London, W6.

11

12

Floorcovering
Coir maUing tiles at last. 'Florida', trom 
Morris i Co. (Kidderminster) Ltd, PVC 
backed, they are designed for heavy duty, 
come in a number of tonal colours, are 
19iin square, cost 36s. each and can be 
cut to size without ravelling,
Viaduct Works, Hoobfook, Kidderminster

13

G/o Ponti's latest tableware creation for 
Ceramica Franco Pozzi, Gallarate, Varese, 
»s (he gay 'Fantasia Hahana’ set of dishes, 
plates and bowls in white, each item a 
different colour within four pattern ranges.

'Mascon Hartiift R' is a resin-treated 
carpel which is so tough that, on test, it 
even stood up to six months outdoor 
garden-path use through autumn and 
winter, rain and snow, it is for sticking 
direct to sub-floors of any surface. Comes 
in a number of different colours, and the 
contract price is about 25s. the square 
yard. The manufacturing process of the 
Hartufts was developed by Courtaulds. 
Mascon is a branch of Bury & Masco 
Industries Ltd,
Ramsbottom. Lancs.

5
7
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but with itslOOw lamp it can be used anywhere
Minispots can be focused, directed, beamshaped and ThesenewexcitingMinispots.possessingalltheversatility 
dimmed tosuit any lighting effect you require. For the very of theatre lighting, can be used functionally or decoratively, 
first time. Strand bring stage lighting techniques to the aid and there's even a projector version offering unlimitedscope
of the designer ... the opportunity for creating original for using movement and colour (psychedelic effects) in any 
lighting decor in restaurants, hotels, clubs, stores and lighting scheme. Minispots and their control equipment 
exhibitions-in fact anywhere that a lOOw lamp can be used, are described fully in our catalogue, available on request.

Minispot control This simple unit 
allows infinite regulation of intensity 
with every Minispot in a lighting 
scheme. With this dimmer you can effect 
gradual changes such as dawns and 
sunsets.

Mini-Softspot Fresnel type step lens 
gives a soft-edge spotlight or. by adjust­
ing a single knob, a 45' floodlight. 
Minispot {Top) Any hard-edge beam 
shape can be achie ved by simply altering 
the angles of the four shutters. The beam 
will then cover the area to be Ht.

Mini-Kaleidospot This unique unit 
projects still or moving patterns and 
introduces the range of optical effects, 
clouds, snow, colour mixing, commonly 
used in the theatre.

THE STRAND ELECTRIC & EN6INEERING CO. LTD., 29 KING STREET, LONDON, W.G.2. Telephone: TEMple Bar 4444
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Alexander Pike
DEVELOPMENTS

To obtain additional information about 
any of the items described below, circle 
their c^e numbers (F1, F2 ... etc.) on 
the Readers' Service Card inserted In 
this magazine.

F2 Aluminium door furniture 
Dryad Metals Works Ltd., 40-42 Sanvey 
Gale, Leicester
The Dryad 70 range designed by Robert 
Welch Is manufactured almost entirely 
from aluminium extrusions, combining 
a high standard of finish with a modest 
price range. Both the lever and knob 
handles have a simple, concealed fixing 
which places the strain on the spindle 
and not on the screws.
F3 Oeirin door handles
V. J. Breer} {Holdings) Ltd., Crawley,
Sussex
Breelock door handles are manufactured 
entirely of Delrin acetal resin mouldings. 
Handle, backplate, spring, cam and 
spindle are therefore all corrosion 
resistant, making the fitting especially 
suitable for exposed and coastal 
locations, The design utilizes the pro­
perties of fatigue resistance, resilience 
and rigidity inherent in the material.

FI Automatic draughting equipment 
Computaquants Ltd., 1 Broad Street Place, Finsbury 

Circus, London, E.C.2.
Ferranti Ltd., Ferry Road, Edinburgh, Scotland, 

d-mac Ltd., Queen Eiizabeih Avenue, Glasgow, 
S.W.2., Scotland.

The computer is now moving into the drawing offices 
and new equipment finding its way on to the market 
may radically alter drawing office practice In the very 
near future. Computaquants, specializing in the pre­
paration of Bills of Quantities by computer, was formed 
in 1961. They have now reached an agreement with 
Ferranti, who produce drawing office units incorporating 
many of the newest electronic techniques, to market 
and develop these units.

The first element is an Automated Drawing Reader, 
which is already available to the engineering industries, 
and is a digitilizer allowing an operator to translate 
information from architectural drawings Into numerical 
forms, automatically punched into eight-channel tape, 
at very high speed. By linking the computer programme 
with the reader, this tape can then be converted into a 
set of detailed instructions. These are also in the form 
of punched tape, which can be fed into the other items 
of equipment available, the Mechanical Plotter, which 
is equipped with a pen, scriber or optical head, capable 
of producing a drawing automatically, or a Microfilm 
Plotter, which can produce a completely dimensioned 
microfilm drawing in less than a minute. Tothe machine, 
a detail drawing is merely design information trans­
ferred from one form to another.

The ability of these plotters to generate automatically 
a working isometric or perspective drawing from plans 
and elevation, thereby saving considerable man­
hours, should be welcomed in the building, archi­
tectural, structural engineering, heating and ventilating 
and petrochemical fields, where the shortage of skilled 
draughtsmen is constituting a bottleneck against 
increased productivity.

Similar equipment is produced by Kongsberg 
Vapenfabrikk, in Norway, and d-mac Ltd. of Glasgow 
are to collaborate in the marketing in Britain of the 
Norwegian company’s Kingmatic Automatic Draught­
ing Machines. Two models are available, a general 
purpose machine with a draughting area of 47in x 59in 
and a maximum speed of up to 400 inches per minute, 
and a large format machine with a draughting area of 
102in X 145in with a maximum speed of 156 inches per 
minute.

Both companies have marketing agreements with 
Byggedata AS, a leading Norwegian computing bureau 
which has evolved a series of computer programmes 
for use in conjunction with this equipment.

The d-mac company produce a Cartographic 
Digitizer 1, which provides a rapid means of digitizing 
selected information contained in maps, charts, drawings 
and photographs. In use, pictorial data is placed or 
projected onto a reading table: using a Pencil Follower2, 
the operator traces outlines or selects individual points 
to be digitized; an automatic sensing device beneath 
the reading surface follows the pencil accurately and 
position signals are passed to the electronics console, 
where they are displayed and converted Into a suitable 
form for feeding the output unit. Used in conjunction 
with the Automatic Draughting Machine, this equip­
ment has a very extensive variety of uses in many 
fields. Its value in quantity surveying and for road 
traffic analyses are obvious, but it is also capable, for 
example, of translating a map to a digital terrain model. 
From the input information, the computer programme 
will give cross-sectional drawings, mass diagrams, or a 
new plan with new structures superimposed.

The accuracy of the draughting machines is more 
than adequate for most building purposes. The smaller 
machine works to an accuracy of ± 0-1 mm, and the 
larger to i0-2mm. The potential advantages of the use 
of this type of equipment will only be partially realized 
if a standardized system of coding and method of 
drawing is employed. A Research Group has been 
set up by the GLC in the department of Architecture 
and Civic Design to develop a computer-based system 
to code Information throughout the building process 
The objective will be to devise a method of coding 
information which can be used by all the professions 
and operatives concerned with building. Drawing 
presentation and detail will be standardized and 
methods of identifying information on the drawings will 
be rationalized.

The research group will be multi-professional and will 
have CBC of Copenhagen as consultants for the 
exercise.

F4 Universal door closer 
Armstrong Patents Co. Ltd., Eastgafe, 
Beverley, Yorks.
The Strongarm universal door closer is 
supplied for direct application to left- 
hand hinged doors but can be converted 
to right-hand applications by a simple 
adjustment. It is supplied with a separate 
back-plate which is fitted first and into 
which the closer is then slotted. The 
closer has a tension adjustment to meet 
most door weight requirements and a 
selector screw which provides a choice 
of closing limes from 3 to 115 seconds. 
Enamelled finish in silver, gold, copper 
bronze or blue.
F5 Vertically sliding doors 
Dennison Kelt <J Company Lid., Kenoval 
House. Farmers Road, London, SE5 
Vertically sliding Vee-doors employ an 
accurate counterbalancing system so 
that an initial starting force of ten pounds 
or less is required, regardless of the size 
or weight of the door. Electrical operation 
is therefore unnecessary, but can be 
provided for remote control installations 
if required. Deeply flanged top and 
bottom edges of the door panels give 
considerable rigidity over their width and 
effectively weatherproof the panels.

1



When you’re the leading 
Silversmiths your cairpets must have 
the hallmark of luxury.

That^ why
Mappin & Vb^bb chose pure new wool.
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bricks are acid- and alkali-resistant and 
require no dpc. Door and window frames 
merely slot in, and In most cases lintels 
are not required since the bricks weigh 
only 13oz each. Transparent bricks can 
be built in to provide light where neces- 
sa<y. The demarrd for this product has 
been very high and it is estimated that 
something like 20 million plastic bricks 
will be made during 1968, and the manu­
facturers are planning to produce a 
do-it-yourself housing kit which will cost 
between £1250 and £1500.

F6 Domestic delivery hatch 
Harvey Fabrication Lid., Woofwich fload, 
iondon, SE7
The Harvey Tradesman's Delivery Hatch 
has two compartments, each with its own 
external door and aluminium handle, 
Each external door has a separate 
automatic locking device so that once the 
compartment has been loaded with 
goods and the flap shut, it can only be 
released again by opening the inside 
door, Constructed from 16g mild steel 
sheet and pre-treated by the Zintec 
process for maximum resistance to 
rusting, the hatch is finished inside and 
out ir> white stove enamel. Size, 1ft tOin 
wide, 11 in deep, Price £15 15s.

Because pure new wool carpets 
are the ultimate in luxury. 
They’re rich, deep and handsome 
They’ re the only carpets good 

enough for the Regent Street branch of 
Mappin & Webb, or for any store or private 
house that demands beauty and comfort.

Pure new wool means comfort and quiet 
because it naturally insulates and cushions noise. 
And pure new wool pile feels softer, springier, 
better underfoot than any other.

Pure new wool means hard wear 
because its pile is tough and springy, despite its 
softness. So a pure new wool carpet keeps its 
handsome new look through years of heavy ‘traffic

Pure new wool means dirt resistance 
because it's a natural fibre with a low level of 
static electricity—the main cause of dirt attraction 
So pure new wcx>l pile resists soiling, 
needs cleaning less often.

Pure new wool means safety 
because it has very low flammability.
It's more resistant to unsightly scorch marks from 
cigarettes and sparks, too.

Pure new wool means glowing colour 
because it has a natural absorbence. 
so that it takes dye right through the fibre. You can 
choose any shade you want, aiid be sure of rich, 
deep and lasting colour.

Pure new wool means good looks 
“the most beautiful carpet you can invest in.
And the very l)est in the world. When you choose 
your carpeting, you can get pure new wcx)l carpets 
to Woolmark specifications from these licensees:

Heckmondwike Manufacturina Co. Ltd 
The Minster Carpel Co. Ltd 
Morris & Co. (Kidderminster) Lid 
The Old Bleach Linen Co. Ltd 
Outram A Peel 
A. F. Stoddard & Co. Ltd

F9 Push-button telephone 
Modern Fe/epbones (Great Brila/n) Ltd., 
Chalcol Road. Regents Park, London, 
NW1
The Triphone is a push-button telephone 
which when Used standing upright on a 
desk permits conversations to be carried 
on from distances of up to 18ft away. 
For confidential conversations the 
Triphone is picked up, and the caller’s 
voice level is automatically adjusted to 
conventional telephone handset level. 
An added feature is the privacy control 
which can be provided by laying the 
instrument lace downwards on a desk. 
In this position the instrument will not 
accept incoming calls and can auto­
matically transfer the call to someone 
else. A push-button device is incor­
porated to increase the voice level when 
calling someone in a noisy area.

F10 Electrically operated curtain track 
Rank Audio Visual Lid., Woodger Road, 
Shepherds Bush, London, W12 
The Rank Auton controls the opening 
and closing motion of the curtain by a 
twin push-button control box. This 
operates a motor giving a draw speed 
of Sin per second. The track is of PVC 
laminated steel and is supplied with 
nylon-coated steel runners. A dutch 
mechanism prevents curtain over-run. 
Price, complete with fixing brackets and 
track in any length up to 18ft, £2210s 6d.

F11 Domestic lighting fittings 
Nina Breddat Ltd., 6 Newburgh Street, 
London, W1
A new catalogue illustrates the complete 
range of Fog & Morup Danish lighting 
fittings.

F12 Fluorescent lighting
Osram (G£C) Ltd., PO Box 17, East Lane,
Wembley, Middlesex
A new range of fluorescent lighting 
fittings includes a model with a diffuser 
designed to depart from the normal 
linear luminous form. Five circular units, 
with concentric louvres in white plastic, 
appear as separate light sources set in 
a matt finished aluminium panel. The 
diffusers are claimed to combine the 
economy of fluorescent lighting with the 
appearance of tungsten fittings.
>195

F7 Grass-concrete surfacing 
Mono Concrete (Northern) Ltd., Oxclose 
Lane, MansOe/d Woodhouse, Nottingham­
shire
Mono Bg slabs provide a means of soil 
stabilization for load-bearing whilst 
retaining a grassed effect. The grass- 
concrete surface provides an alternative 
to a fully metalled area, giving a finish 
which is visually 75 per cent grass and 
25 per cent concrete. Concrete grids, 
23iin X 15jin x 4|in, weighing 801b are 
manufactured of high-grade concrete 
without reinforcement, to facilitate site 
cutting if necessary. The slabs are laid 
on a sub-base suitable for the loads 
anticipated, and contain pockets which 
are filled with soil and in which grass Is 
sown. The portion of the slab at surface 
level gives direct support to wheeled 
vehicles and provides a durable and skid- 
resistant surface.

AxminsterCarpels Ltd 
QiacKwood, Morton & Sons Ltd 
Boothroyd Rugs Ltd 
Broadloum Carpels Ltd 
Buckinctiam Carpet Co. Ltd 
Carpel Trades 
Jokn Crosstey & Sons Ltd Textilose Ltd
L R. Davies L Co.(Textiles) Ltd Thomson, Shepherd (Carpets) Lid 
Dyson Hall A Co. Ltd James Templeton A Co. Ltd
T. F. Firth A Sons Ltd Trafford Carpels Ltd
Andrew Gaskell Henry Widneli & Stewart Ltd
W. M. Goodacre A Sens Woodward Grosvenor A Co. Ltd

Youghal Carpets Ltd

Ltd

F8 PVC bricks
The Inca Construction Co. (UK) Ltd., 
Stokenchurch, Buckinghamshire 
Inca Bricks are manufactured in rigid 
PVC and are 4in high x 4in deep x 4in, 
Sin and 12in long. The bricks are laid dry 
and are accurate enough to be laid both 
plumb and square without skilled labour 
and^are claimed to be capable of being 
laid at a rate of^600 bricks an hour. The

PURE NEW

PILE
The carpet is 'Woodland Moss' by JAMES TEMPLETON « CO. LTD.

Code 37 Code 36
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Lasting 
dignity in 
Stainless 
Steel

KV *'•

t. '>■

Concert Hall 
‘De Doelen’, 
Rotterdam

I
An impression of quality, strength and dignity, given by the fenestration and 
entrances in this large, low building, has been created by the extensive use of 
stainless steel cladding for the mullions, cills and door frames. The clean, 
functional decor of the interior areas which have natural lighting, relies upon 
the aesthetic appeal of stainless steel.

Glass, concrete and stone blend cleanly, simply and most effectively with 
stainless steel. Doors and door frames in 'Silver Fox' stainless steel withstand 
any amount of scuffing and abrasion > and all that stainless steel 
ever needs to keep it as new is a quick wash down.

Please write to the Marketing Department for information on the 
application of stainless steel to architecture.
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#
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STOCKSBRIDQE • SHEFFIELD 
The makers of 'Silver Fox' Stainless Steel 
A subsidiary of The utiit«d ate«l Companies Limited

Fabricators: De Vries Robb6 & Co N.V. Gormchem (Holland) 
Architects: H. M. Kraaljvangar, Ir. E, H. Kraaljvanger, R. H. Fledderus
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of a number of coats of a material which 
intumesces on being heated and forms 
a meringue-like layer which acts as a 
barrier to the transmission of heat. The 
coating is built up to an overall thickness 
of approximately 50mm and can normaUy 
be applied after all other building 
operations are complete. The Fire 
Research Station have awarded a 
cerfificafe confirming a half-hour period 
of protection,

A H Anderson Limited

F15 Fire-resistant pre-fabricated 
column
Pyrocof Lid., Hatton House. Holborn. 
London. EC1
Pyrocol columns consist of a steel core 
to which lightweight Vermiculite insula­
tion Is factory-applied and protected in 
steel sheathing. The columns achieve 
fire ratings of up to five hours and 
eliminate the time-consuming attention 
of finishing trades on the site. Two 
additional major advantages of the 
columns are their extreme lightweight 
and the wide variety of finishes and 
profiles that can be selected.

is publishing shortly a 
Design Manual 
for use when designing 
with the new
A 75 Metric modular system 
of component building

F13 Patient's hand unit 
Nelson Tansley Ltd.. 144 Holland Park 
Avenue, London, W11 
The Nelson Tansley Hand Unit has been 
ergonomically designed for ease of 
operation using the thumb or finger of 
one hand. Facilities are provided for 
nurse-call and reassurance by means of 
a red illuminated push-button which also 
glows at very low brilliance to aid loca­
tion in the dark. Control of the bed light 
is achieved by a rocker switch operating 
at low voltage In conjunction with the 
bed light relay. Up to six entertainment 
programmes can be selected and con­
trolled by means of electrically and 
mechanically interlocked push-buttons. 
The unit is injection moulded ir> white 
ABS and is normally fitted with a 
shrouded 19-pin plug, although other 
types of plug to suit any bedhead unit 
are available. A nylon-coated steel 
mounting clip is supplied which allows 
all controls to be operated when the unit 
is stowed.

Architects are invited 
to write for a copy F16 Lead cladding 

The Lead Development Association, 34 
Berkeley Square, London, W1 
A new 12-page booklet deals with lead as 
a cladding material. It describes princi­
ples and methods of fixing and is well 
illustrated with details and photographs 
of recent examples.

to
A H Anderson Limited 
235 Vauxhall Bridge Road 
London SWl 
Telephone 01-828 2192

F17 Glass fibre wall covering 
British Paints Lid., Portland Poad, New­
castle-upon-Tyne, NE2IBL 
The Scandatex system for the protection 
and decoration of wall surfaces consists 
of a specially woven glass fibre textile 
which is affixed to the wail surface like 
wallpaper and then overcoated with a 
paint finish. To ensure that the pattern 
of the glass fibre weave is retained and 
not filled in, paints of appropriate 
viscosity must be used. The treatment 
claims to provide wall protection in areas 
subjected to heavy wear or to abrasion 
and Impact damage.

F18 Vinyl wall covering 
W. W. Chamberlain {Associated Com­
panies) Ltd; Higham Ferrers. Northamp­
tonshire
The Muralon and Super Muralon range 
of vinyl wall coverings have been sub­
jected to standard spread of flame and 
light fastness tests. They meet the 
surface spread of flame tests to BS 476 
Class 1 and prove light-fast to at least 
Grade 6 of BS 1006/LFS.
>196

F14 Fire protection for structural steel 
Domolac Duresco Ltd., Abbey Wood. 
London, SE2
The Intutherm Process for the fire pro­
tection of steelwork claims to retain the 
profiles in the slimmest possible form. 
The treatment consists of the application
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It takes a dozen tiles and as many seconds...
. to show you the full effect of Marleyflex Tuscan.

Don't mess around with snippets and single tiles. See the full effect on your 
office floor. Get our man to show you the full range. He’ll tell you just two 
things. That Marleyflex Tuscan vinyl asbestos tiles are the nearest you'll get 
to real Tuscan marble. So close to nature that no two can ever be the same.
And that no one else irt Europe makes them.
Then he'll leave you alone. With a colour swatch and specification leaflet. 
We know he won't need to persuade you : Tuscan sells itself. All you do
is mail the coupon. Included m Bubout Index

To Marley Floors, Sevenoaks, Kent.
ri I have cleared a space for a dozen tiles. Ask your man to phone

for an appointment.
I I I prefer to rely on my imagination, so just send me a colour swatch

and specification leaflet.

Name.

Company/Practice/AulhoMly.

Address.

Telephone. . Al

SEVENOAKS ■ KENT
MARLEY Tel: Sevenoaks 55255

Telex; 95231

1

B2
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F19 Lightweight wall cladding
Els DerviUi, 164 Quat da Jemmapes,
Pans U)e, Franca
Dervimap panels consist of an outer 
surface of stone, marble or granite; an 
inner skin of aluminium, galvanized 
steel, stainless steel or plastic; and a 
core of rigid polyurethane foam. It is 
claimed that low prices can be quoted 
as a result of mass-production on new 
in-iine equipment. The weight of the 
complete panel varies between 6 and 9Ib 
per ft*, according to finish, Panel sizes 
up to 3'15m X 1*65m, Thicknesses from 
35mm upwards.

F20 Extruding aircraft wings 
Lockheed-Georgia Company, Marietta, 
Georgia, USA
Ribbed panels 22in wide and 50ft long 
m extruded titanium are produced in a 
matter of seconds by heating the titanium 
billets to 1900'^F and passing them 
through a 12,000-ton horizontal extrusion 
press.

tion capacities ot modern float glass 
plants to be adapted for the economic 
production of small quantities of glass 
with special characteristics. Hitherto, 
special glasses could be made only by 
entailing the loss of a week's production 
and 2000 tons of glass, or by treating the 
surface of ordinary glass using very 
expensive secondary plant. By the new 
process, many permutations of heat and 
light and aesthetic properties can be 
produced at the flick of a switch. The 
system employs an etectrochemical unit 
which drives metallic ions into the glass 
to a controlled depth and intensity 
whilst the ribbon is advancing. It has so 
far been used to produce three coloured 
glasses in the range grey-bronze to copper 
bronze, whose mam applications are to 
limit solar heat gam and glare, but it is 
expected that further development will 
lead to the production of glasses with 
other properties.

F2S Heat-resistant glass 
Corning Gtass Works, Corning, NY, USA. 
A borosilicate developed for oven 
windows to be heated to 1000'F provides 
a material proof against breakage due to 
sprays of cold water. It can be used in 
ovens in which high temperatures are 
developed to dispose of spilled food by 
combustion. Used in electric room 
heaters the glass provides insulation for 
the element whilst still permitting the 
transmission of heat.

F30 Demountable partitioning
S.M.P. (Lockwall) Ltd., ferry Lane, Hythe 
End. Staines, Middlesex 
Lockwall Partitioning embodies a simple 
spring-loaded mechanism installed 
within the top o1 each partition element 
to give positive clamping between floor 
and ceiling. The mechanism, operated 
by a removable lever Is claimed to give 
unrivalled speed and ease of installation. 
The system is completely independent 
of any fixings and requires no retaining 
channels in floor or ceiling. All vertical 
joints rebated and interlock against foam 
edging strips.

F28 Combination water heating unit 
Osma Plastics Ltd., Hayes, Middlesex 
Designed to use off-peak electricity the 
Osma Combination Unit can be used in a 
variety of ways to suit requirements as 
free-standing self-contained hot water 
systems, cold water storage cisterns and 
airing cupboards. The oR-peak storage 
system employs a 53-gallon cylinder 
whilst the solid fuel, oil ot gas-fired types 
use a 25- or 28-gallon cylinder. The 
airing cupboard has 16sqft of shelf 
area.

F28 Automatic window washer 
Alpana Aluminium Products. 14.105 State 
Highway 55, M/nneapo//s, Minn., USA 
Claimed to reduce the cost and eliminate 
the dangers of manual window washing, 
a climbing window washer has been 
devised, cutting the cost of cleaning by 
one-third. A unit 5ft wide, powered by a 
1-h.p, motor can ascend at a rate of 
60ft per minute, automatically cleaning 
300 sq ft per minute. There may be some 
very good reasons why the machine does 
not operate whilst descending.

F31 Partitioning system 
Roneo Vickers Partitions, Roneo House, 
Lansdowne Road. Croydon, Surrey 
Decor Line Aluminium Partitions consist 
of a framework of anodized aluminium 
with infill panels of Stelvetite plastic 
faced steel sheet. As the PVC facing is 
molecularly bonded to the steel, the 
material has a Class 'O’ spread of flame 
certificate. Sound deadening material is 
bonded to the back of each panel, and 
each of the two facing sheets have no 
direct contact with each other. Wiring 
facilities are provided behind each 
upright and skirting, and points can be 
installed at any time anywhere in the 
partitioning. The system is completely 
demountable and re-usable, and is 
claimed to have a sound resistance of 
35db.

F21 Plastics healing panel
Arborite Ud.,Bilton House, Uxbridge Road,
Eafing, London, W5
Consisting of a blackheating element 
embedded in resin between two sheets 
of inert material, the Clayton de Luxete 
heating panel has a rating of 70 watts 
per sq ft. The panel radiates 80 per cent 
of its heat and will therefore not dis­
colour the walls. The version illustrated 
IS 8ft wide x 3ft deep x |in thick and is 
surfaced in the new embossed grade of 
Arborite decorative laminate.

F2Z Plastic window panes 
Farbeniabnken Bayer AG, Leverkusen- 
Bayerwerk, West Germany 
Transparent polycarbonate sheeting has 
a high impact resistance and is dimen­
sionally stable. These properties, 
together with excellent rigidity and a 
satisfactory plane surface, are offered 
in support of the claim that the material 
may be used as a substitute for glass. 
Resistant to heat and flame up to 135°C. 
the sheets are available in sizes 
1 -2m X 2-Om in thicknesses from 1 -0mm 
to5-0mm.

F23 High strength glass
Corning Glass Works, Corning, NY,
USA
Said to be four times stronger than 
annealed half-inch plate glass, poly­
vinyl-strengthened laminated glass has 
been supplied for 20 new high-speed 
trains on the Cleveland Transit System. 
The windows are scratch-resistant, and 
when shattered will break into blunt 
particles with no jagged edges, offering 
greater protection to everyone.

F24 Development of float glass 
process
P/lk/ngton Brothers Ltd., St Helens, Lancs. 
A new process, known as surface 
modiflcalion, enables the mass produc­

F29 Cavity floor
H. H. Robertson (UK) Ltd., Ellesmere Pori, 
Wirral, Cheshire
The Robertson Cavity Floor consists ot 
light removable load-bearing slabs with 
a plywood core, each supported at the 
intersecting corners by fully adjustable 
jacks that do not require supporting 
framework. A system of levelling pads 
insures correct alignment at the joints 
which are fitted with a PVC edge sealing 
strip.

F27 Air humidifier 
Turbojet Humidity and Temperature 
Control of Instrumentation Ltd., 34 
Brighton Road, Coulsdon, CR3 2BA, 
Surrey
The Turbojet SP402 is claimed to be the 
most versatile and efficient humidifier 
of its type. An internal jet nozzle throws 
water on to a spinning disc which 
atomizes it to micron moisture particles, 
which are ejected through the holes on 
the cowl of the unit. It has an infinitely 
variable moisture output capacity of 
approximately 3 gallons per hour and is 
suitable for a volume, depending on 
ambient conditions of approximately 
SO.OOOcu.ft. Size 21in diameter, 21in 
high. Air circulation 350c.f.m.

F32 Moulded decorative panelling 
Ets Bouniot. 250 Rue de Charonne, Paris 
tie. France
ELB panels consist of a sheet of hot- 
moulded high-impact polystyrene with a 
relief pattern of three-dimensional rect­
angles approximately 6mm deep. The 
tile forms in the two patterns available 
are 23mm x 106mm and 71mm x 40 and 
25'5mm. The sheets are supplied in 
nominal standard sizes of 95cm x 144cm 
and can be mounted without preparation, 
with adhesives or pins, on any surface. 
The pockets of air contained within the 
relief panels are claimed to provide a 
high degree of thermal and acoustic 
insulation.
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Roof mate FR roof insulation is permanent. It^ cost-saving. 
It’s something you should know about.

Roofmate FR is a rigid plastic foam which gives a really permanent, insulated roof. The 
reason ? It can t absorb water. Want proof ? Try the duck test—with the sample we'll send 
you. Put It in water. Take it out—in five minutes or five weeks. Water just runs off Cut it 
open : it s bone dry nghtthe way through. It won't shrink, it can't warp. It won't rot. Ever 
That s why you can install Roofmate—and forget it. For good. Roofmate is tough It's easy 
to install: that s why it cuts labour and overall Installation costs. Drastically.

- ..-tlA’v V

. -'• V
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>,
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• ' X

Closed cell structure Special extrusion process 
produces a rigid foam board with uniform closed 
ceils and tough outer skins.

Can’t absorb water Roofmate is unaffected by 
water from above—or water vapour from below. 
So it can be used without a vapour barrier.

Tough skin So tough it remains dimensionally 
stable throughout its life. So tough ice won't 
crack it, snow can’t harm it. So tough it with­
stands all normal roof traffic during installation.

Easy to install Try cutting it: see how easy it is to 
shape. It's so easy to install that Roofmate gives a 
cheaper finished job than any other system pro­
viding an equivalent 'U' value.

Dow in Europe today Try the Duck Test-Now
Dow—one of the largest international chemical 
organisations—develop and manufacture 
chemicals, plastics, metals, bio-products, 
packaging products and consumer 
goods for use in diverse industries 
and agriculture throughout the world.

\ Backed by Dow's 20 years' experience 
with rigid plastic foams, Roofmate 

is revolutionising roofing construction 
ail over the world. Hadn't you better 

find out more about it ?
I

%

Post to: Building Products Division, Dow Chemical Company 
(U.K.) Ltd., 105 Wigmore Street, London, W.1, 

I'dliketotry thetest. Please send mea Roofmateduck. f
*TrBdem»tk of Tha Dow Chemical Company

iName

Position/Company

Roofmate FR \Address

permanent roof insulation A.O. 4-
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Housing Cwmbran now lown. Chief Architect: Gordon Redfern Dip Arch AHIBA. Cwmbran is the subject of the March Issue of The Brick Bulletin.

. I like it - the residents like it - it looks good, and stays 
that way - it's economical, and I still reckon it provides the best sound 
reduction and fire resistance', as one architect said to us recently.

Add to this some of the other acknowledged virtues of clay brickwork - like 
compressive strength, excellent thermal insulation, the enormous range 
of colours and textures available - and ask yourself what other material 
offers so much at such little cost.

you afford to use anything else?.. .can
The National Federation of Clay Industries, 
Drayton House, 30 Gordon Street, London, WC1
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Introducing a 
sensational new 

building material

Carpets!
industry. The British Carpet Centre. The Centre, formed by 
the leading manufacturers of Axminsters and Wiltons, has on 
display thousands of carpets. Most enquiries can be answered 
by the expert staff at the Centre. More specialised technical 
problems can be quickly channelled by the Centre to the 
industry’s Technical Committee and other experts in the field

of contract carpets who will give 
you all the facts and figures you 
require. Next time you take on a 
project think about carpets from 
the start—and start at the British 
Carpet Centre.

The British Carpet Centre, 
14-16 Lower Regent Street, 
London SWi

Telephone: 01-930-8711

Carpets are no longer an afterthought in modern building. 
Now progressive architects are considering carpets as an 
important building material.

Carpets give comfort, warmth, safety, sound-absorption and 
psychologically conducive to greater efficiency.
More important still carpets are an economical form of 

floor covering. A recent private research conducted by 
an independent body considered 25 different floor 
coverings in terms of durability, ease 
of maintenance, cleaning and cost.

Carpct-themostexpensivemateriallB I I j I 
to install—was shown to have so many -
advantages that it was the most 
economic in the long run. Your cost 
accountants will confirm the financial 
benefits of carpets in future projects.

All your problems answered 
There is now in London an advisory 
and display centre for the woven carpet

are

n ^^]uqiantfed.

It—
nfcornailimiiiWiinrliai

iCaUd.

C*U4XVZCB—<

Look for Axminsters & Wiltons carrying these guarantee labels
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A unique and 
important new 

service 
from 

Conran
Work furniture at 200 Tottenham Court Road

Ever since someone realised that you can make an office 
look better than the inside of Scrooge’s brown and green 
counting house, there’s been a need for something like Conran’s 
new showroom in the Tottenham Court Road.

It’s a cross between an exhibition and an advice bureau, 
concerned only with the design and complete fitting out of 
offices, universities, hotels and other large places. There, you 
can see, touch, sit at, sit on and talk about work furniture (our 
description —it covers everything from teacups to textiles).

We planned and stocked it so that the boss could safely 
send his office messenger with a cheque and we’d send him 
back with a complete interior scheme, handsome to the last 
ashtray. It may never happen. Meanwhile, we ll talk seriously to 
anyone, even if it’s only a matter of a well designed pencil 
sharpener.

The address is Conran, 200 Tottenham Court Road, the 
telephone number 01-580 0184, we open at 9.30 each morning.

AD Pact 41/Code 46



0.

fte(d. Trad* Mark

TUBULAR 
STEEL SHELTERS
An entire// NEW range of 
Tubular Framed Steel Shelters

for

BICYCLES, MOTOR CYCLES 
AND

MOTOR VEHICLES
Typ* CP.I6 ODONt SHELTER 3 x centred bayt 
County Police Headquarters, Cambridge.
Photo by courtesy of Cambridgeshire County Council.

OOONI 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 alUsteel bicycle stands which may be integrally or loosely fitted, or as an open 
shelter with uninterrupted floor space.
Shelters may be single sided (6' I” wide) or double sided (9' 10" or 12' 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.
LeaFItti and full details from Sol* Hanufacturan and Paiantses;

ALFRED A. ODONI & CO. LTD., PORTERS WOOD, VALLEY RD., ST. ALBANS, HERTS.
CABLES: ODONI. ST. ALBANSTELEPHONE: 50854/7 (STD 0727)

Also Architects Standard Catalogues, Barbour Index No. 2.

Cod* 47

metalwork DID YOU
KNOWfor the Building and Civil Engineering Industries

Bigwood Bros
(Birmingham) Ltd.
Woodfield Road, Balsall Heath, 
Birmingham 12.
Phone CALthorpe 2641/2 
Established 1879

THATBALUSTRADES

RAILINGS

FIRE ESCAPES

SPIRALS

SPECIAL STAIRCASES
Plastitone adhesive film tints

BRIDGE
BALUSTRADINQ D are so quick and simple to use 

• offer a wide range of patterns
• are perfect for reproductionGATES

ASTWOODCEMETifty. WORCESTER. 
n j. ■. , ^ City of Worceslef Afchi'ttct and P/»nnfnQSTAIRS AND RAILINGS Officaf'sDept..CityA/cf>iteet:

FOR POWER STATIONS J.RoyMcKee.F.R.t.B.A .A M.T.P.I.

• will not peel off the drawing
when dry mounting 

• are only 3/6 per sheet of 12' x 8' Tint

PLASTITONE
IS BRITISH, 
BEST AND 
CHEAPEST! Remember- 

Uno stencils 
for lettering 

on diegrems, 
graphs, etc.

I I d.fvest £ partners ltd.
684 MtTCHAMROAD.CROYDON.SURRtr.CRSaAB 0I B846171

Send now for 

samples and 
illustrated leaflet.
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Entirely new and superbly presented handbook
Graphic Effects and Motives in Design

240 pages. 1500 different designs. Soft Cover. Size 11| x 8^

Graphic Effects and Motives in Design is a handbook to give designs, plans and sketches a more 
visual impact.
The illustrations show people, trees, animals, cars and symbols, and the individual drawings can 
be traced direct or converted to scale required.
Various techniques (pen, brush, pencil and wood) have been used to create the illustrations.
Take this special opportunity of obtaining this book; every architect and designer should have a copy 
at hand. It must be emphasized that the designs are all completely new and have not been published 
in book form before.

PRICE 57/6 inclusive of postage. Graphic Effects and Motives in Design
I enclose cheque, money order, postal order. To: The Standard Catalogue Co Ltd, 26 Bloomsbury 
Way, London WC1.
Name ..................... ................................................................. ................................................................................

Address ................ ........................................ ..............-...........................................................................................
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Between Dystopia and Utopia
Constantinos A. Doxiadis
With 30 drawings. 25s

Homes, Towns and Traffic
John Tetlow and Anthony Goss
A new revised edition. With 32 pages of 
plates and 57 drawings. 50s

An Introduction to English 
Mediaeval Architecture
Hugh Braun
A new revised edition. With 215 photographs 
and 42 drawings in the text. 84s

Islamic Architecture and 
its Decoration ad800-1500
Derek Hill and Oleg Grabar
With 16 colour photographs. 61 2 black and 
white photographs and a map.
A new edition 8 gns

KEITH INGRAM 124 ROSE STREET EDINBURGH 2. 031-225 6470

Cods S2

BARKER
m

Roller Shutters
Hand or power operation. 
Wood, steel or aluminium 
laths. Single or series 
installations. Barker also 
make roiling grilles.

John Barker & Sons 
(Engineers) Ltd Dept. C. 
Union St., Ancoats, 
Manchester 4 
COUyhurst 2018 
London: 71 Strawberry Vale, 
Twickenham 01-892 0794Faber b Faber 24 Russell Square London WC1

Code 51 Code S3

The‘S'DrawingOffice Range.

Fully Adjustable Drawing 
Stand with Spring Counter^ 
balance plus board:£35.

Office Desk: £26.2.4.Double Elephant Plan Chest: 
£45.16.10.

The Magpie ‘S' range has been devel­
oped by Architects to offer fullest 
economy—without sacrificing estab­
lished design standards. As with all 
Magpie furniture, the ‘S’ range has 
been selected by the ColO for the 
Design Centre.

For full details of all our furniture, and 
a price list, write for a copy of the 
Magpie catalogue.

The S3648 Double Elephant Plan 
Chest is developed from the basic table 
and accommodates all standard paper 
sizes.

The S2848 Office Desk is equally 
adaptable—nests of three standard 
sized drawers, or one standard and one 
deep drawer for filing, may be fitted.

Ail our furniture is designed to work 
as an integrated group to fit any office 
shape or size, and as single units.

This economical trio represents part 
of Magpie's latest contribution to the 
drawing office of tomorrow. The new 
‘S' range is led by the JS2IA Drawing 
Stand with Spring Counterbalance plus 
board, to provide instant adjustment to 
any angle or height.

The Stand is supplied complete with 
a double elephant honeycomb core 
board for £35; the Stand is also avail­
able without the board for only £27.

FURNITUREMAGPIE
Four Marks, Alton. Hants. Telephone Medstead 3535Magpie Furniture Limited
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I. Electrically operated fire station Shutter Doors 2. Super­
fold leathcrcloth-covcred folding partitions 3. Hinged 
steel plate fireproof doors 4. Rolling bar counter grille—in 
aluminium or nylon 5. Bolton-Berry single panel overhead 

doors 6. Filuma translucent glass fibre garage door

AD73fkFull details available under ref

BOLTON LANCS.
Tel: Bolton 25241 (7 lines)

7. Multi-panel ‘round-ihe-corner’lift door 8. Electrically 
operated, remote-controlled traffic boom.

Branches in London, Birmingham, 
Glasgow and throughout the country.The Biggest Name in Doors

£'B6 TW
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