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. . . is the minimum period that these well-matched partners—Rawlplugs 
and Screws—will stick together. Rawlplugs are rot and water-proofed 
during manufacture and grip into any material with a tremendous 
tenacity which lasts a lifetime. There’s a Rawlplug to match every size of 
screw from up to I" coach-screws. Depend on Rawlplugs, the easiest, 
fastest, surest way of making safe screw fixings.
The Rawlplug Co Ltd - Rawlplug House ■ 147 London Road • Kingston-upon-Thames • Surrey • Tel: 01-546-2191

RAWLPLUG

FIXING DEVICES

Spiing Toggles
spread the load 
equally over a 
wide surface 
behind materials 
of low structural 
strength like lath 
and plaster or 
plasterboard 
ceilings.

White Bronze Plugs make strong screw 
fixings on the Rawlplug principle In con­
ditions of high local temperature, constant 
wetness and atmospheric pollution.

Rawibolls eliminate all cold chiselling and 
grouting. Drill the material. Insert, tighten 
up. You've got a permanent fixing of 
enormous strength.

B»30
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Books STOP PRESSMulti-storey housing
Kar! Wilhelm Schmiit. The Architectural 
Press. £4 4s.
This book is a stamp album on housing 
whose interest is in the fact that it is by a 
foreigner. The text alternates between 
philosophical generalizations and little 
stories based on the author’s intimate per­
sonal experience. This gives it a quite mad 
flavour which translation exaggerates, for 
example:
p. 22: ‘The building standard must be in 
keeping with the forces which govern all 
human activities; these forces may be of a 
sociological, political or economic kind- 
contrasting examples come to mind, such 
as the opera house in which Caruso used to 
sing, or the legendary city of the Brasilian 
rubber planters, now perished, or the in­
habitants of Matera in Southern Italy who 
prefer to return to their old rock caves: 
alternatively, these forces may be of a bio­
logical or bioclimatic kind.’ 
p. 30: ‘In the earliest parts, the strict limita­
tion of the floor area and the need to make do 
with individual healing can only be over­
come by such gimmicks as the built-in bed­
room, already encountered in Rading's 
tower block plans ol 1929 . . .'
The book is strong on Germans, and has full 
plans of Scharoun’s still mysterious housing, 
and work of Ungers which I have never seen 
before. It also has a good section on the 
stepping-back housing types of which the 
most well-known are in Switzerland. These 
are illustrated in considerable detail, the 
Swiss ones and also some in Oslo in which 
the dwellings have floor areas ranging from 
2000 to 4300 ft*. They are extremely spacious 
and very well equipped. One cannot imagine 
three of them selling here, it makes one 
muse on the very special sort of upper 
middle-class society which clearly exists in 
Oslo.
Also in the snowy north, in Gothenburg, 
there is built what everyone else has always 
talked about but never done; that is. trays 
on which removable, all different, houses 
are placed. Again a thing I have never seen 
illustrated before and never heard dis­

AT LAST a really powerful totally 

concealed door closer designed for 

large and heavy doors and where 

floor springs are not desirable

THE TWIN POWER

Cut away portion shows how unit is incorporated 
in door

cussed.
Mr Schmitt is good on retrospective refer­
ences t© Germany in the 20s and 30s and has 
good reminder material on Scharoun. He 
has the plan of Haring’s flats at the Siemens- 
stadt and a very good detail of the room 
partitioning of Mies' flats, at the Weisenhof- 
siedlung.
One mysterious omission is all Mies' apart­
ment house work in (he United States.
It has good drawings of Kikutake's flats 
between Tokyo and Yokohama—probably 
that architect’s best work yet—which should 
be compared to Harumi (which does not 
appear in this book in any detail).
It is still, however, a strange book which one 
cannot imagine wanting to own.

Illustration above shows nylon roller which ensures 
smooth and easy action. Right : how closer is neatly 
housed in top of door

For doors weighing up to ISOIbs and measuring up to 7ft 6in x 3ft 3in. 
Also available as a surface fixing and as a double arm concealed model.

Waldo Camini

High density living 
Rolf Jensen. Leonard Hill.
Professor Jensen has written, or rather col­
lated, a book on a subject full of new 
thoughts, and inevitably it already wears an 
archaic air.
The book is not about high density living at 
all, as it is now discussed, but a collection 
of flat blocks in the usual formal, giving the 
moderate densities considered suitable for 
Ihe masses by well-Whitticked local au­
thorities. The densities illustrated are 
generally 100 ppa, and few make any pre­
tension to the business of living. They are 
simply apartment blocks, always in isolation 
and their interest is a simple formal one. 
There are no attempts to explore alternatives 
to the tower block or slab, and the pictures 
amply illustrale the thorough inadequacy, 
visually and socially, of this partial and banal 
solution.
The few schemes that tentatively explore the 
real problems Golden Lane, Park Hill. Barbi­
can are quite unrecognized in the text, and 
are happily jumbled in with Picton Street 
and Jensen's own disasters in Paddington. 
There is an index, and significantly no

Theo Crosby 
> Readers' Service Card

Specify
100% BRITISH PRODUCTS

of

FORSON
DESIGN AND ENGINEERING CO. LTD.
COMMERCE WAY ' LANCING ' SUSSEX 

Telephone: Lancing 2835/6

bibliography.
AD Page 3/Co4* 3



TEI\IOI\IPl=[lX
O DM] O yj [M TA [p 0= P^z^f^TDTDOD^DD^

Tenonflex is making an Increasingly significant contribution to commercial, 
industrial and institutional interiors throughout the country. An exceptional 
choice of options in terms of finishes, elevational arrangements and demount- 
ability techniques make it the most comprehensive partitioning system at 
present available. For details of construction write or telephone the makers: 
TENOIM CONTRACTS LTD., 4S UPPER BERKELEY ST., LOIMDOIM W1. Tels AMB 1644-8



The Hille Storage Wall System goes on the wall and on

d on and on (we've already planned 250 different bays)
But you can adapt endlessly. For offices, univet- the wall, panels are then hungfromihemat right working surfaces can also be surfaced with 
sHies. hotels—wherever strong, good looking angles and components to make up each func- Melamtne. We think h all adds up to a very ex- 
storage IS required and floor space is valuable tional unit are suspended between the panels, citing advance In storage furniture design— 
You see, because It is fixed to the wail (or parti- Components are based on the international 4" perhaps that’s why it won a Design Centre 
tion) this system can equal the capacity of con- (10 cm) module and are finished in Teak and Award,
ventional furniture vet increase the circulation Mahogany. They can be supplied with matching Patent and Desigrr Application Nos. 38967/63 
area of the room—and the fixing couldn't be timberlipping or with specially designed, heavy 39072/63, 39073/63. 50966/63, 29658/954. 
simpler Metal channels are fixed horizontally to duty.plastic extrusions Shelves and horizontal 913733.

Showrooms' London 41 Albemarle Street London W1 Hyde Park 9576-9. Birmingham 24 Albert Street Birmingham 4. Midland 7378. Edinburgh 25a South West 
Thistle St. Lane Edinburgh 2. Caledonian 6234 Manchester 50 SackviHe Street Manchester Central 6929 Watford:l34 St Albans Road Watford Hertfordshire



less cost with the adjustabox
The ‘ADJUSTABOX’ is an entirely new loose 
foundation box for mounting floor springs allowing 
for alignment of door in all horizontal directions. 
The ‘Adjustabox’ compensates for inaccuracies In 
fixing, and eliminates the need for adjustable shoes 
and straps. This together with Improved production 
methods, enables a fully adjustable floor spring to be 
offered at a considerably reduced cost.
The ‘Adjustabox’ is available for Newman’s Monarch, 
Britannic and No. 900 Floor Springs.

NEWMANS Makers of the famous Btilon Door Closer

WILLIAM NEWMAN & SONS LIMITED 
HOSPITAL STREET, BIRMINGHAM 19

AO 6/Code 5
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100°' of roof deck erected in one go. Spans up to 42'. 
Timber not concrete. Trofdek is unique!

Yes, decking 4' wide and spanning 25' can be erected in one factory-made unit. Narrow widths will span right up 
to 42'. Slopes up to 15®. Space for services within deck depth. Continuous framework for ceiling and cladding. 
High degree of thermal insulation when clad. Plus, of course, all the advantages of timber—lightweight, no shuttering 
or cranes needed.

But Trofdek beats all the competition—Newsum Timber Engineers see to that. Structural engineers maintain design 
standards to CP 112. Inspection engineers ensure NTE factories meet the BWMA requirements. NTE Construction 
Teams give you peace of mind by installing components quickly and efficiently. Kiln-dried timber used throughout 
for consistant performance. Weather-resisting resorcinal glue to BS. 1204/WBF.

Send for your copy of the Trofdek folder. It will provide guidance for your next school, hospital or warehouse 
project. Technical specifications, load/span tables and fixing guides are provided.

nr You need this 
folder.
Send for your 
copy today.

name
practice
address

B366fM

A member of the British Woodwork 
Manufacturers'Association 
A member of the

Newsum
Timber Engineers 
Limited.

2/4 Empire Way, 
Wembley, Middx 
WEMbley 1281 group of companies.L

AO 7/C«dt 6



reasons
why

architects

specify

DECIFON
sound-absorbing

panels

INCOMBUSTIBLE: DECIFON cannot burn

INEXPENSIVE: DECIFON costs only from 2s 6d a sq ft

ELEGANT: See the photographs of DECIFON interiors in our Brochure

LIGHTWEIGHT: DECIFON weighs 10 oz per sq ft!

EFFICIENT: Study the official DECIFON absorption test figures 

EASILY FIXED: DECIFON can be erected by a child, in minutes 

WASHABLE: DECIFON is cleaned by anyone who can handle soap and a sponge 

JOINTLESS: DECIFON has hard, bevelled edges—hence clean butt joints 

DRY CONSTRUCTION : DECIFON'S dry fixing systems save time and money 

INORGANIC: This mineral wool panel cannot warp, twist or rot

Proven and Patented
Write or telephone us for free Samples and Brochure 
APPLIED ACOUSTICS 8 Manchester Square London W1

Welbeck 8351

AD Pac« 8/Code 7
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wardrobe units with the built-in look. Quite uniquefor ContractBeautifully designed
furnishing. A flexible furnishing system that can be adapted for the smallest of bedrooms 
or the largest of contracts. The wardrobe units can be erected in multiples, each unit being 
22 wide, 24 deep and 7' 41" high. Interior fittings — shelves, shoe racks, drawers, hanging 
rails, may be arranged for any storage requirement. The units are beautifully designed, 
superbly made in a choice of four finishes, and can be delivered and erected on site to your 
instructions. A beautiful range of individual pieces with linking wall boards can be used to 
achieve unified schemes. If you would like to know more about OPUS 22 write to:—
THE STAG CABINET COMPANY LIMITED, HAYDN ROAD, NOTTINGHAM. TELEPHONE NOTTINGHAM 62121

1 1
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Me?
Specify

Vent-Axia?
Why would my 

clients need 
anything like that?

Just because the air all of us breathe needs changing regularly. Stale, impure air 
should be removed for comfortable, healthy living. And for efficient easy working. 
Good ventilation is vital and need not be costly. Specify Vent-Axia Unit Ventilation 
for offices, factories, pubs, restaurants—in fact everywhere an efficient controlled 
ventilation system is required.

What about the 
problems? Draughts, 

for instance?
How about keeping 

the fans clean?

Excellent, but is 
there a Vent-Axia to 

suit every need?

Sounds fine* 
And the price?

No problem.
With Vent-Axia, you have a choice of automatic or hand-operated shutter 
to take care of back-draught.

There again, your clients won’t have to worry. Our units are so well designed 
they can betaken down from indoors for cleaning in a matter of seconds- 
without the use of tools.

Certainly there is. Vent-Axia gives your clients unit ventilation tailored to their 
precise needs, We offer a range of sizes (6', 7J', 9'and 12' units) in window, wall 
anti roof models. A Vent-Axia fan is controlled through a simple on-off switch; 
or a reversible three-speed switch that boosts performance—at the touch of a 
button, it will extract stale air or introduce fresh.

Depends on the size and type ordered. The 6' unit starts at £12.12.3d. including 
purchase tax, and is less than £20 with automatic shutter and reversing control. 
Good value when you consider that Vent-Axia units installed over 20 years ago are 
still going strong. Solid value when you realise that Vent-Axia never cut quality 
In order to cut price. You can specify cheaper units than Vent-Axia.
You can't specify better.

For better air conditions
0d

/teflstertd Itide mtrli \Unit Ventilation N

Oe<a<f$ of seftffc* from tftese Vcnl-Air* ftrancftes:
London SW160 Rochester Row (Victoria 22*4) /riK,
Manchester 2 18 Lloyd Street (Blackfnars0634) ■ G'asoow C2^l35 Bath Street (C  ̂
Birmineham t Lee Bank House. Holloway Head (M.dland f * Viaon ^ ^ ^
(Leeds 22966) ■ Newcaslle-upon-Tyrie 2 42 Jesmond Road (Newcastle81339U 
Bristol 1 Brunei House, St. George's Road (Bristol 27o67>

jnuL
A H»ll-Th*rrT>*|gn1i Croup Company

AD Pg{« (0)Codc 9
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THE NEW Available in 4ft, 6ft £r 8ft units

15,000 lumens from 8ft 215 watt lamp

9,400 hours life at 6 hours per start

Instant starting down to minus 20 C

Send now for fully detailed specifications and prices, 
including Iso candle diagrams and polar curves.

You can also see the range of PowerFloods at The Lighting Centre. 
Liscartan House. 127 Shane Street. London S.W. 1.

POWERHOOD
To give you the very best advantages of the Westing- 
house High-Output and Super-Hi lamps, we have 
designed a special reflector to provide maximum light 
control with selected angular direction.

The PowerFlood series should be used if you want the 
best Area Floodlighting.

TROUGHTOH
&YDUNGONAVMMJ.ONAPOLE

mUGHTON b YOUNG (Lighting} L JO
Wansdown Place . Fulham Road. London S.W.6. FULham: 9581At GROCJND IE'

You can be sure . . . if it’s WESTINGHOUSE

AD Pa|c li/Cod« 10



ISERS have the edgeTHE KEY TO SUCCESS

. , . when it comes to roofing. UNILITH ISERS are cement bound 
wood wool interlocking roof slabs with steel edges giving maximum 
structural strength-high thermal insulation and sound absorption.

SPANS UP TO 12' 6" MINIMUM DEFLECTIONS WITH MAXIMUM LOADINGS

Krit4 for leaflet:

UNITON LIMITED,25. HANOVER SQUARE. LONDON,W.1. 
TELEPHONE: MAYFAIR 8783I ONI 01 THI COMPAHdt

I6ENS. INSUL.EDOC A UNILITH ARE THE REGISTERED TRADE MARKS OP THE MANUFACTURERS UNITON CIMITEO.

AD 12, Code II
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31 range: 2,3 or 4 seat sofas, an easy chair 
and table. Backs and arms in oak, finished 
natural, red or dark olive green. Legs to match 
or bright chrome.

Conran Contracts 5 HanvA/ay Place London W1 Langham 4233 
3 Smithy Lane King Street West Manchester 3 Blackfriars4558

AD Pa|t l3'Cod* (2
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5 Information-Stage lightinq
The 500 watt and 1000 watt u_x.. ... ^

general flooding or softlight.

500 watt
Palt. 123. Baby Fresnel Spot

Soft edge beam — spread adjust­
able from 15 to 45 .

1000 watt
Patt.223. Standard Fresnel Spot

Soft edge beam — spread adjust­
able from 15 to 55 .

500 watt
Patt. 23/S. Baby Profile Spot

Gate with four separately adjust-
able shutters and runners for 
special masks. Lens variants give 
It .22.30 437 maximum beam.

1000 watt
Patt. 263. Standard Profile Spot

With four separately adjustable 
shutters or Patt. 264 Bifocal Spot 
(illustrated) with eight shutters

per­mitting beam shapes of mixed hard 
and soft profile when required.

The Strand Electric & Engineering
Co. Ltd.. 29 King Street, Covent

Garden. London. W.C.2. Telephone: Temple Bar 4444

AD I4yce.de
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the big name today i 
office furnitures 

partitioning 
and storage

•^°>ourfui

Yes we are big today and the explanation is simply that 
in these highly competitive fields, we have maintained 
constant high quality, intelligent design, reasonable 
prices, good service and prompt delivery. Our customers 
have made us the size we are. And they st/7/ get the 
benefits.

Let's talk about desking *
The NSE range of steel desks covers the whole 
area of industrial and commercial needs. You 
name a purpose, an office, a style of decor, 
we have a desk to fit it. Plus chairs, filing 
cabinets and ancillary equipment to match. 
(They don’t always look like steel, they only 
last like it!)

A fine example of a desk that’s graceful, 
conducive to comfort, and superbly functional 
is the 'Essex’ desk by NSE.
• Self-levelling glides fitted to each leg.
• Filing drawers ready for immediate use.
• Locks fitted as standard to each pedestal. To: ShIps Dii-pptor, Noi'woo(i Steel K(juipmeiit Ltd., 

Howanl Way, Harlow, Ks.sex.

Please send me your booklet on office furuishing.

NAME____________________________________________
COMPANY.
ADDRESS—

Send this coupon now, for fully illustrated 
brochure on how NSE can help solve your office 
furnishing problems.

AD3

/ am alio intereslfd in your partitioning □ storage □ 
(tick which required)

Pic* l«/Co</e IS
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INSTALLATION SERVICEDESIGN SERVICE SUPPLY ONLY SERVICE

more
details? m

*• 1 pput the item number(s), which 
interest you most, on your letter- 
heading and post to us. We ll ISORA INTEGRATED CEILINGS LTD
send you full details. '■fitBUCKINGHAM AVENUE WEST . SLOUGH . BUCKS 

A member of the King Group of Companies at SloughAlternatively, why not ring 
Slough 26851 now!

CALL SLOUGH 26861

THE ESTABLISHED LEADERS N TRANSLUCENT CEILINGS

AO Pi{« 17/Co6e 16
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William BHggs 
& Sons Limited When you want swift response to your roofing enquiry, remember 

that Briggs — the specialists in built-up roofing and metal 
decking — have twice as many local branches as anyone else in 
the business. This means that Briggs can bring you a hundred 
years’ experience, an adult sense of responsibility and all the 
security of massive resources—from a local branch close to your 
site. Call your Briggs man—local. He’s trained to be trusted.
□ BITUMETAL ROOF DECKS □ BRIGGS BUILT UP ROOFING
□ COLORCLAD SIDE WALL CLADDING

London & Southern 
R^ion; Ooodwyns Place, 
Dorking, Surrey.
Dorking 5961

Dundee. Reg’d Office;
East Camperdown St. 
822II (10 lines)

Branches at:
Aberdeen 4339112 & 41059 
Belfast 3336II2I3 
Bradford 277S4I5 
Bristol 7705112 
Cardiff 29737 
Dublin 4884I5I6 
Edinbui^rh Donaldson 1373 
Glasgow Douglas 7305161? 
Leicester 2393718 
Liverpool
•S^monsu’ood 2911 (4 lines) 
Newcastle-on-Tyne 
Wideopen 237213 
Norwich 2818910 BRIGGS many people say most

AO IS/Cod* 17
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What have you done with Unilux?
* Unilux translucent polyester sheet, ideal for 

pitched rooflights is now used by many architects
complete cladding material. Comes in 8 

colours, giving 85% light transmission,
* Unilux is available as a 6oz. and 8oz. sheet in 

Grade F.R. (Classified EXT. S.AA under B.S. 476 
Part 3 1958) and as a 6oz. sheet in Grade A.

* You can depend on quick delivery from UAM,
* Data Sheets incorporated in the Barbour Index.

Unilux Grade F.R. has the highest 
fire retardant classification possible.as a

LAIVI ■■

unilux
For complete catalogues write to:—
THE UNIVERSAL ASBESTOS MANUFACTURING COMPANY LIMITED 

UAM House
Telephone: 34SS1 or Area Offices.

- Exchange Road - Watford ‘ Hertfordshire.

AD Pi(« 23/Code 22



You can instaH attractive lighting without paying unat­
tractive pricesl Revo surface and recessed modules show 

■ modern styling trends and blend with any 
remarkably 'OAxoenaivia* Materials,I

o1bestthe higharethey theall ofyetsetting 
manufacture 
from Revo, 
maintain ~ convenient range .detailed information on this and 

the interests of better lighting

aredesignand todayotlightingthe pletelyThis is comladincleanand lampandoi sizes other Revo
a towrite
For more
developments in

A Dopoft Co/npa«» 
2828UOHTIN®,. staffs. ■Fipto"

REVO
grovelano road,

AD Pu* l</Cod« 23 Code 2d- >



MEADOW COURT LEADS

Winner of The Irish Sweeps Derby, King George VI and the
Queen Elizabeth Stakes, Ascot and over £100,000 in Stakes.
It takes real experts to breed and train a horse to reach these
high standards. In the same way it takes experts to develop
a new paint; it also takes tremendous research and manu­
facturing resources... and it’s here that P JA are out in front.
The Gaymel line is l)eing' extended and new products are
being developed to meet changing techniques - take Brilli­
ant White, its super white pigments give longer lasting
brilliance at no extra cost... from PJA it’s a winner
every time.

A division of

GAYMELHi PINCHIN JOHNSON ANO ASSOCIATES LIMITE
93/97 NEW CAVENOISH STREET ■ LONDON W1
TELEPHONE: LANGHAM0931
BIRMINGHAM E^lkauMSIS! - BftSTOL Bnsul 70S97

UVERPOOl B«illt 1419 ■ RIPON Ripw 2H1

SDUnUMPTON Swhwrtw 236474
A member of the Courtaulds Group RENfREW RiMmw 3631 • BELTAST Btifnt 27611



A factory installation of Bolton photo-cell
controlled Shutter Doors, This isometric drawing shows the ideal

fixing for Bolton Shutter Doors.Bolton Shutter Doors installed in BEA
Suspending the box track from theFreight sheds, N. Ireland.
inside face of the lintel allows the doorsBolton Electrically operated Shutter
to bunch clear of the opening byDoors at Shoreditch Fire Station.
folding behind the walls. The cover

Architects: Architect to the plate (3) and the end panels (4) make
Greater London Council, the installation draught-resisting.
Hubert Bennett, F.R.l.B.A.

Welded mild steel suspension bracket.
BOLTON patent, totally-enclosed
box-t>*pc top track.
Mild steel cover plate for the
exclusicHi of draught.
Mild steel end panels.
16's gauge (1.63 mm.) mild steel
shutter leaves, Sherardised against
corrosion.
Non-ferrous hinging strip.
Rigid front to accommodate locking
arrangement.
Steel pickets on which the door is
built.
Self-cleaning bottom track, built up
from rolled steel channels.
Mild steel sump-box with hinged lid to
facilitate cleaning out.
Shutter leaves rolled round J' (3.2 mm.)
diameter wire reinforcement to give
great vertical strength.



AND LAST !

Fruit market.... fire station.... freight 
sheds .... factory.... four typically 
busy situations for which Bolton Shutter 
Doors have been selected. In some of 
these they will have to withstand rough, 
heavy usage - they’re built to! In others 
they must provide instantly easy 
Operation - they’re designed to! The 
basic reasons why Bolton Shutter Doors 
satisfy so man>^ needs are shown in the 
detail drawing. There are many 
variations - from standard sizes to 
purpose built doors accommodating 
overhead cranage or other special 
requirements. Shcrardising is the 
standard finish: you can also have 
Stelveiitc leaves or ccllulosed leaves and 
they can all be fitted with vision panels 
up to 2' 6' deep. Bt>lton Shutter Doors 
can be power operated, and control 
methods vary from simple push button 
to remote radio.
Whatever your closure problem, a 
Bolton Shutter Door is the answer.
Write for full information under ref AD 663

BOLTON The Biggest Name in Doors
W

_ _ Branches in London, Birmingham,BOLTON GATE CO LTD ■ BOLTON LANCS Glasgow and throughout the country.
B6 MS



Most
cx)loured aluminium 
looks good 
on the surface

*

But Kalcolor
colour goes^i 

deeper
Kalcolor is different. By a unique anodising process, 

the colour is made an integral part of the aluminium.
So it lasts longer. It resists corrosion and abrasion much 
better than ordinary colour-anodised aluminium.

Kalcolor is what you want to make of it. It comes in 
sheets and unlimited extruded shapes. In real colours.
Gold, amber, light amber, statuary- bron:e and black. And 
Kalcolor is made better to look better. And last better.

James Booth Aluminium Ltd, Kitts Green, Birmingham 33. Stechfwd 4020 '

Licensed anodisers: wc'
Acorn Anodising Company Ltd., Bilton Road, Bletchley, Buckinghamshire. Telephone: Bletchley 3212 
Henry Hope & Sons Ltd., Smethwick, Birmingham. Telephone: Smethwick 2191

If you want more than ordinary colour-anodised 
aluminium, contact us. We’re the people to help you.

JAMES BOOTH

* Licensed Trade Mark of Kaiser 
Atuminum & Chemical Corp.

AO P»*t 28/Cod« 27
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Architectural Design over­
seas subscription agencies
Argentina
Librerla Concentra, Viamonte 541, Buenos Aires
Australia and New Zealand
R. Hill & Sons Ltd. Cnr Crowhurst & Kent Street. Newmarket. 
Auckland S.E.1
France
Librarie D'Art Ancient & Moderne, 4 Rue des Beaux-Arts, 
Paris 6
Japan
Overseas Publications Ltd, Central P.O. Box 1582, Tokyo
India
Continental Books, 231 Dr D. N, Road, Bombay 1 BR, India
Israel
Weiss Subscriptions, P.O. Box 4481, Tel Aviv 
Italy
Sact-Servizio Archivia Europe! TecnicI, Via G. Griziotti 4,
Milan
Mexico
Libreria Internacionel, Av. Sonora 206, Mexico 11
Netherlands
Architectura i Natura, Prisengracht 150, Amsterdam C
S. Africa
W. 4 G. Foyle, 12-14 Church Street, Cape Town
USA
Witterborn & Co., 1018 Madison Avenue, New York 21
Venezuela
Gustavo Hernandez, Aparlado No. 363, Caracas

CLASSIFIED ADVERTISEMENTS
RATES: //- PER WORD, MINIMUM 20h BOX NOS. 1/6 EXTRA 
Final date for Classified Advertisements for April Is March 14 
Write enclosing your remittance to: The Publications Department, 
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Cosmorama
Redevelopment of Guildhall precinct 1
Hermione Hothouse
Sir Giles Scott. Son & Partner have put forward a 

million scheme for the reconstruction of the 
Guildhall precinct which has now been accepted by 
the Common Council of the City. Design requirements 
are complicated since accommodation is needed not 
only for (he usual administration of an area like the 
City of London—Council chamber, offices, courts, 
library and archive space—but also tor the entertain­
ment of the Sovereign and visiting Heads of State. 
This last has conditioned the treatment of Guildhall 
Yard. Setting-down space and the necessity of getting 
VIPs under cover from their cars to the reception area 
has dictated a long glass and concrete ambulatory 
screening the front of Guildhall, with the exception of 
the Dance porch, which is to be cleaned and restored. 
The Yard is to be cleared so as to create an intimate 
precinct, and care has been taken to set the new 
buildings back so that Guildhall is not dominated by 
higher buildings (as it is by the same architects' 1954 
block to the north). Sir Horace Jones' Gothic Library 
is to become the Council Chamber and a reception 
area. A new library will be built west of Guildhall 
linking it to the new offices in Aldermanbury. The 
courts now housed in Dance's 1790 Justice Room are 
to be moved to a new building on Gresham Street, and 
to facilitate this the architects plan to demolish the 
Regency Irish Chamber.
The architects report that Guildhall is considered to 
be one of England's 'finest secular medieval buildings', 
an interesting statement in view of the fact it was 
burrjt down in 1666, restored within and without by 
Wren, added to by Dance, restored again by Sir 
Horace Jones, and reconstructed by this very firm 
after the Blitz. It is, however, an historic group of 
buildings whose charm lies in their relationship— 
individually undistinguished. They are together, more 
effective than the restoration of the area designed to 
show one aspect only of architectural history. For this 
reason, it is a pity that the plan includes demolition of 
the Irish Chamber, a building less undistinguished 
than Scott’s post-war office block.

Museum of London 3
A new museum is proposed on a site at present 
occupied by Ironmongers’ Hall at the junction of 
London V/all and Aldersgate Street (the SW corner of 
the Barbican). To be called the Museum of London, it 
will combine the collections of the London Museum 
and the Guildhall Museum (both currently in temporary 
accommodation), end will be administered by a Board 
of Governors constituted in 1965 representing the 
Cabinet, the GLC and the Corporation of London. 
Powell & Moya were appointed to design the Museum 
premises and a surmounting 14-storey office tower 
to relate to the other curtain-walled office towers 
lining the Barbican's south boundary. The scheme 
which they presented for approval last month to the 
County Common Council of the City of London con­
sists of a three-storey museum presenting a white, 
rTH3saic-clad, blank concrete face to the outside, with a 
contrasting, tinted glass tower above. All access to the 
museum is by a raised walkway from a fort-like island 
rotunda. Even visitors arriving by car have to use the 
rotunda's lift to reach its upper level which also

The month in Britain
Michael Manser
A report entitled The MunicipaJ Surveyor i his Office 
revealed that less than half the principal building 
control officers in the country are professionally 
qualified, and this was no surprise to anyone, Even 
more indefensible is the aesthetic control still wielded 
by lay planning committees. It is one thing for the blind 
to lead the blind but quite another for the blind to lead 
the sighted; and to drive the p>oInt home, Bath City 
Council rejected a Robert Matthew & Partners building 
on an Abbey adjacent site. Sir Donald Gibson proposed 
new cities instead of new towns and had a vision of a 
new hovercraft-served London Airport made of con­
crete surfaced, expanded polystyrene, floating on the 
Thames estuary mud flats.
The Association of Industrialized Building Component 
Manufacturers Limited commissioned Hutton and 
Rostron to prepare a report on a components catalogue. 
Two hundred and sixty products were submitted to the 
Council of Industrial Design for the 1967 Capital Goods 
Awards, and the RIBA discourse was announced for 
4th April next to be given by Norwegian Professor 
Christian Norberg Schulz on Expression in Architecture. 
July 17th to 20th has been selected fora conference on 
Roads in the Landscape at the University of Keele, 
Archigram Group are currently invading Oxford's 
Museum of Modern Art, the Scottish Hospital Centre at 
Edinburgh have an exhibition on Outpatient Depart­
ments until March 24th; Exeter University is having an 
Arts festival until March 17th, and on March 14th a 
talk at the RIBA will be entitled The Building Regulations 
1965: an impediment to Design and Production?
The AA offer a study tour to Morocco (May 18th to 28th), 
and the Concrete Society offer a study tour to India, 
Hong Kong and Japan (Oct 26th to Nov 12th). Cost 
£550-600.
Mr Callaghan said mortgages would be easier.
Another nasty Embassy from the MoPBW was revealed 
to disgrace us in Athens; what about the competition 
system? Agreement was sought at the RIBA for 
British, Canadian and American architects to practise 
in each other’s countries. And the RIBA was also the 
venue for a confrontation by BR planners and preser­
vationists on the future of St Pancras Station.
Stocks of unsold bricks rose by more than 96 million, 
but rumours that price levels of housing eligible for 
subsidy have been cut below those attainable by 
'systems' may swing us back to another brick famine. 
Hooray for the ill windl Coventry Council battled to 
preserve a contemporary building of architectural 
quality, Jane Jacobs condemned 'dead-end planning’, 
and the corpse of Holford's Piccadilly was re­
examined.
The Minister, Mrs Barbara Castle, hand-picked a 
group of architects to keep her urban transport re­
search programme In close touch with the latest think­
ing on urban design; Colin Buchanan (naturally), 
Andrew Darbyshire, Terence Gregory, Arthur Ling, 
Richard Llewellyn-Davies, Brian Richards and Hugh 
Wilson.
To keep up with the piratical times we live in, ar>d after 
the success of their tear gas and ammonia-proof 
communication window, Messrs Starkie Gardner 
launched a bullet-resisting version.

1

Plan of tha ar«« »hcwin{; I (ha new Muaaum of London, 1 tha 
Guildhall, 3 St Pauls Cathedral

3

connects with the raised pedestrian network of the 
whole Barbican development.
The museum is developed round a central garden, not 
only so as to turn its back on the outside world, but 
also because it was felt that visitors suffer far less 
museum fatigue, in the sense of being cut off from 
that outside world, if they are given views into a 
central court, thereby retaining a sense of lcx;ality. 
Visitors to the rotunda’s restaurants, below the 
museum entrance level, will also have the pleasure of 
looking into a pleasant garden.

Deaths
Raymond Wilson, who determined to think his way 
beyond the Image of Industrialized Building to provide 
a fundamental theory for its design and application, 
died on February 17th, aged no more than 27. He 
worked on the A^HLG heart urtits and the Inilial IBIS 
system.
The Russian-born engineer Vladimir Bodiansky, long­
time collaborator of Le Corbusier, Beaudouin and Lods, 
and founder of ATBAT, died in Paris last December 
(see AD 1/66, p. 26).

Competitions
House
Britain's best designed family house, to cost no more 
than £3750, exclusive of site costs, is sought in a com­
petition organized by Thermalite Ytong Ltd.
First prize 500 guineas; second and third prizes 
250 guineas and 150 guineas respectively.
The closing date for the competition is May 31st, 1967. 
Particulars from Thermalite Ytong ltd, Hams Hall, 
Lea Marston, Sutton Coldfield, Warwicks.

Wood
United Africa Co (Timber) Ltd are offering a first prize 
of £100 and other prizes, for functional designs using 
woods. Prizes are £100, £50 and £25. Closing date

June 30th, 1967. Details from UACO, Shelley House, 3 
Noble Street. London, EC2.

Open 100
This Is the title given to an exhibition of one hundred 
works to be selected In a competition open to alt artists 
working in the United Kingdom and Eire and exhibited 
during the 1967 Edinburgh Festival. It Is to be organized 
by The Richard Demarco Gallery in association with 
the Univereity of Edinburgh.
Prizes totaiing over £4000 will be awarded (including 
three of £1000 each).
Details from Exhibition Secretary Or Jean Russell, 
8 Melville Crescent, Edinburgh 3.

SFI building ajistem
J. W. Dxvi4t«n, author of tho foaturo on paia 13B, ia himaolf tha 
irchitact of tha bultdinia daacribad. Tha Inttrnationai Confarance 
of Sted Information Cantraa at which ha will ba oraaantini hi* 
papar, ia to uka place at ESSEN (net Esaax w miiprlntad in eur 
footnote).
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The architecture of politics
Architecture is already being invoked as an aid In the 
internecine skirmishes of the Arab states. Prestige, it 
seems, can still be bought with a building. Bright and 
flashy hotels and, of course, a mammoth casino have 
established Beirut as a centre of special significance. 
But earnestness of intent to wield power cannot be 
left to reside in hotels—however comfortable they are. 
Conference centres, sports centres and universities 
are now planned for the most unlikely places. Soon 
cultural centres too will be springing up in the deserts 
(not much talk yet of housing, though it is fair to note 
that several years back Doxiadis Associates did build 
two large schemes for Iraq).
Trevor Dannatt's winning design for the conference 
centre at Riyadh is Illustrated on page 135 of this issue, 
Frei Otto and Rolf Gutbrod's runner up is shown here 
1, 2, 3. A tent In the desert seems almost too ludi­
crously appropriate a design—one can well imagine 
why the assessor demurred—but the design is not to 
be discarded. Otto and Gutbrod are to prepare a variant 
for construction in Mecca itself.
Meanwhile In Libya 4, not to be outdone by Jordan (see 
AD, Oct. 1966), two sports cities, costing £12 million 
each, are now being buHt, 600 miles apart at Tripoll and 
Benghazi, for the 1969 Pan Arab Games. The designs 
are by Munce and Kennedy, who were commissioned 
over three years ago. Each city measures roughly a 
mile by a half-mile and has almost identical facilities.

Groovy Toovey
Considerable local opposition preceded the building 
of five shops on the village green at Cholsey. Bucking­
hamshire (architect John Toovey). The scheme 
originally included three terraces of twenty houses, 
but the land was sold and 'developed'. There are now 
only the three flats above the shops with access from 
rear service yard. Although the siting and land­
scaping are reminiscent of pre-war round-about 
planning, the design is much dignified by Ignoring the 
hysterical patterns and details that village infill usually 
spews out to silence disgruntled parishioners.

Rehabilitation in Harlem 
Two and a half million people live In Harlem. If has 
been estimated that if all Manhattan Island were as 
densely populated as Harlem, the population of the 
whole of the United States could be housed there. 
Very few buildings in Harlem are over six storeys. The 
density and overcrowding Is terrible. Federal Housing 
Administration, faced with the problem of replacing 
the 670,000 odd apartments In the area or making the 
existing slums habitable, determined, both on econo­
mic grounds and to avoid disruption of communities 
and families, to rehabilitate the late nineteenth century 
buildings. Their structure, fortunately—or perhaps 
unfortunately—was sound. The T. Y. Lin organization 
put forward a proposal for cutting a hole through 
existing buildings and Inserting a prefabricated core. 
The total time for conversion of a flat Is 48 hours.
AtA Journal January 1967j Engfne&lng News, January 
1967.

Rehousing in Moscow
The Moscow solution to rehousing (see AD, Nov. 1966) 
is more drastic, and no lees dramatic—one and a half 
million new dwellings between now end 1960, which 
demands the plethora of cranes seen on the right
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A railroad with a fringe on top
A proposal for using up not only old railway lines but 
also old railway carriages has been made by Earl 
Ferguson, a designer from Appalachia, one of the more 
remote and Impoverished regions of the United States.

Thirteen old railway trucks, sliced up, hinged and 
refitted and bedecked with awnings and flags are 
offered as an Itinerant community centre. Sooner or 
later Lavengro comes to town.
Interfors, November 1966

1 2Industrielles Bauen 
Raymond Wilson 
It is curious that a magazine like Bauen-^Wohnen 
(November 1966) should devote an issue to argue 
enthusiastically the case of Prefabrication. The 
a'Qumenl runs something like this: we are In a period 
of transition (perceptive), we can achieve savings in 
time and cost with 'P' (wow), objections against 
(whose?) ‘P' should be confronted with ye olde prefab 
component the Tile (earthy), it is only a question of 
scale (too easy). Curious, because of the occasional 
appearance of the magic password ‘industrialized'. 
Wisely the systems are not shown, we have seen all 
that, only the built results—among others, housing at 
Griizefeld, Winterthur by Atelier CJP1, and a school at 
Neckarweilhingen by Gunter Behnisch and Horst 
Bidlingmaier 2, which prove emphatically that build* 
ir^gs that use prefab bits look just as good (or bad) as 
ones that don’t. That’s the point. Buildings have been 
prefabed in p>art or whole for thousands of years. In 
medieval days whole three-storey wall sections were

of what happened five years ago here (squeaks from 
the US even?) when that swinging word '1' arrived, 
two hundred years late, on the building scene. Today 
there is hardly an architect not working on IB (or at 
least prefab, or at least tiles and bricks), hardly a student 
without a thesis on IB (or at least quick quotes from 
Gropius), hardly a builder without an ‘l‘ system (or at 
least a predjudiced 'way' of putting things together). 
And yet with all these devotees to IB in this country 
only three firms completed more than a thousand 
dwellings In the first half of last year—Wimpey No* 
fines, Easiform and Bison Wall Frame.
So much for IB. There is a curious point In any culture 
when people engaged in building things by certain 
methods (Including prefabrication) suddenly carry on In 
exactly the same way, at the same speed, and with the 
same output, but catling it IB—Industrielles Bauen, 
Construction Industrielle, etc.—instead. The trouble is 
(or who's fooling who) that the end result even looks the 
same.

prefabed miles up the Thames and shipped to London. 
The scale of components that make up the all-tirr>e 
prefabs, the Pyramids of the Nile, was hardly mean. 
But books have been written about P. Lets not get 
worked up about the Waltz and the Tango. (And all 
along 1 thought that they might be overtaking us there 
in Europe.)
Industrialization is something to do with factories, 
and of course one prefabs things in factories. 
BuL with concrete, as soon as the scale of the elements 
gets large, it is more sensible (and economical) to set 
up the so-called factory on the site. 'So-called’ because 
the operations Involved couldn’t be further from those 
we associate with the modern industrial process. The 
designer and builder need obey no more than the most 
rudimentary of constraints. The rules of P are grotes­
quely simple, and can anyway be broken as often as 
anyone wishes, hardly the case with the modern 
assembly line. An integral aspect of T is quantity.
The S+ W issue is merely the European manifestation

Mobile theatre
In September 1966 Sean Kenny was commissioned by 
the Welsh Committee of the Arts Council to prepare a 
feasibility study for a mobile touring theatre for Wales. 
Four months later, having inspected likely sites, 
discussed the matter with interested organizations in 
Wales and consulted specialists all over, he produced 
a report and a design. It is proposed that the theatre 
would be transported in five articulated trucks; a toilet 
and bar unit, a dressing room unit, a seating unit, a 
roof unit and a stage unit. In addition there would be 
a generator van and a company coach. The roof and 
walls of the theatre (in part the inspiration of Colin 
Grant) would be formed of an dOft diameter shell of 
aluminium—stressed skin aluminium with a light­
weight insulating core of expanded plastic or balsa as 
in aircraft construction. The whole, erected hydrau­
lically, could be made ready by a team of five men, 
eight hours after arrival. The stage, 40 X 23ft, 
includes a revolve unit and elevators or traps. The

theatre would normally seat 350, though alternative 
arrangements of seats would vary this total. Cost is 
estimated as £1^,000, with an annual running cost of 
£100,000.
Photo Cotin Grant

Decoration
Raymond Wilson
Despite the lengthy moral debates on the subject the 
amount of decoration In building has fluctuated with 
the simple economics of fabrication. Where decoration 
can be thrown in without reducing the performance or 
raising the price it has always flourished despite 
design doctrine. Moulds are one such situation and 
cast iron ornamentation the result. The ingredients 
are heavy material and a malleable mould. Concrete is 
heavy, but with steel or timber moulds economics do 
not favour decoration—timber patterns excepted. 
Reinforced plastic moulds were used to obtain the 
striated patterning and sharp relief of this Aldershot 
building designed by Building Design Partnership 
for MoPB&W. Moulds designed by G80 Developmer^ts.

Low-cost structure
The Plydom (seeAD. May 1966) is still being extended 
in usefulness by the architects first responsible for its 
application—Sim van der Ryn and Sanford Hirshen, 
who are now designing a collective sewage unit and 
other such essential services. The International 
Structures Corporation, the manufacturers, have pro­
duced another model, made as before of rigid urethane 
and Kraft board, but with a light steel frame, neces­
sitated by the new, more conventional and more 
acceptable, shape. 10 X 20H $425.
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Genovas and the image of tragedy
Jasia Reichardt
The paintings of Juan Genovas {Marlborough Fine Art) 
are recognizably Spanish with an urgent sense of 
contingency, sombre colours, total lack of frivolity and 
an obsessive exploration of a single theme. In subject 
matter and its presentation, Genovas is so specific and 
exact that it may seem strange that the highly emo­
tional content of his paintings is couched in such a 
rigidly devised structure. The paintings deal with 
tragedy and its inevitability, and the subject matter 
revolves around the hermetic relationship between the 
oppressor and the oppressed. This relationship is 
manifested through a narrative series of paintings, 
many of which represent the stages of an unfolding 
sequence with the canvas split up Into separate areas.

They seem to suggest a photographic reportage or the 
diagrammatic exposition of events. Yet it is the family 
album with photographs in sepia surrounded by 
emphatic borders that are evoked rather than a photo­
graphic press coverage.
What is particularly Interesting about the work of 
Genovte is the way in which he has reduced his 
ambitious theme to a stylized and formal language. 
The oppressed are like the pattern of swarming bees 
crossing the white line which represents the frontier of 
a forbidden territory. The oppressor represented by 
soldiers in uniform is physically absent in some of the 
paintings, although his presence is only loo clearly 
felt. Some of the narrative sequences are so subtle 
that it is difficult to realize what is happening. For 
instance, Genovas has done a number of watercolours

where the sequence starts with a woman holding a 
child; during the next two stages one sees the figure of 
a soldier cutting across the image of the woman. In 
the last stage, the woman is still standing in the middle 
of the picture but the child has disappeared.
These works do not fit into the mainstream of figurative 
painting today. The images themselves and the way in 
which they are conceived and painted could have been 
done 50 years ago. This, however, is only one aspect of 
the work, because the way in which the paintings are 
fragmented and reassembled relates closely to the 
contemporary formalist trends. The combination of 
these two qualities—anachronism on the one hand 
and contemporary stylistic awareness on the other- 
make these paintings remarkably personal, and unlike 
anything else one has seen during the recent years.

Camping with Fred and James
(See page 146)

conditioning. However, the Archigram lot, by providing 
screens drawn from the robots start to combine both 
physical and mechanical volumetric control. Thus the 
robot could from a single, though not necessarily 
central, location, part pre-create the desired volume— 
’dial-your-home'. The drive-in house designed by 
Webb {AD, Nov. '66) provides in effect the ultimate 
control that (he Archigram robot suggests. But there 
Is a basic difference in these two schemes which is 
best shown by investigating the difference in the re­
quired megasfructures. The Webb house requires a 
particular peripheral structural condition providing 
unit parking and thereby enabling enclosed variable 
volumetric arrangement. The Archigram robots use— 
not always too happily—the ‘Archigram Traditional' 
plug-in megastructure with diagonal transit tubes and 
secondary variable but vertical pylons. Reference to 
the plan, I.e. the 2-0 organization—the limitation of 
'open' area—area into which the inflatable skins can 
expand, shows that the fixed diagonal megastructure 
will become the limiting factor to individual freedom. 
It Is worth noting that once the individual drive-in 
owners wish to congregate, then a rather primitive 
rail and carriage grid-work is required which, while 
not demanding on economic grounds the same degree 
of 3-D restriction, still demands a structure unlikely to 
be structurally ideal—as it is suggested. Webb's 
Cushtcie (AD, November 1966), a development of the 
drive-in house, provides another interesting compari­
son. The cushicle is offered as a method of reducing 
wastage caused by triplication of hard- and soft-ware 
goodies increasingly required in the auto, the town 
flat and the country fun-pad. Thus it emerges with a 
near-classic design pedigree—it does 'more with less' 
(Fuller). The Archigram robot, on the other hand, asks 
to be bought (cf. Lil Abner’s Shmoos). The music nut

manages five robots while he may still own only two 
cars.
The mobile cushicle provides a greater variety of 
immediate 3-D variation than the robot which, at this 
stage, has little control or concern with the potential of 
variable 'floor' and 'roof conditions. The very fact that 
such terms can be associated with the robots and not 
the cushicles does in fact suggest that the former may 
well be most immediately relevant to the present 
condition where—at least in Western civilization— 
society is overstocked with under<privileged rectangu­
lar volumes. Again the robots accept controlled yet 
unused space (the human asleep still makes the great­
est demand on horizontal stable space and the least 
dennand on hardware) as an increasingly essential 
requirement of civilized man and not as a luxury—the 
cushicle does not and neither does the Calcutta 
pavement sleeper.
The concentrated development of the robots could 
through reducing the volumetric cost of additional 
enclosed space render the drive-in house obsolete 
only if the capacity to increase the availability of robots 
became economically viable.
In their present form—superman sized and with their 
name where their 'face' is—take advantage of the 
current size of their constituent units.
However, with increasing miniaturization—which in a 
way they encourage—their actual size will become 
unnecessary except as a storage stack for their screens, 
Perhaps these very screens, rigid, folding or post- 
tensioned have become too dimensionally demanding 
on the robots.
Perhaps these will provide the key to the Mark 2 robots 
—fragmented, miniaturized, dehumanized demanding 
neither formal recognition (robots) nor constant 
companionship (cushicles).

Cedric Price

The conventional service core demands radial develop­
ment of serviced areas and requires centralized 
human access for mechanical control. The so-called 
'heart' unit again makes the same demands on units. 
Thus the provision of ‘plumbers' convenience' can 
generate a Miesian circulatory sequence of rectangu- 
lated serviced areas or the more rational circular 
Fuller plan. The very static nature of the services 
originally offered in 'core' units has encouraged subse­
quent additions to the centraloidal servicing kits of 
servicing gear which, in themselves, do not require 
central positioning, indeed such thoughtless concen­
tration has, in many cases, retarded the development of 
equipment systems (e.g. the domestic fuse-box).
The increase of real eleclro/rvechenlcal servicing 
available to ail has, of course, been ignored by most 
architects—a shelf for Braun's latest fall-out is usually 
considered enough. What if it isn't? Has the avoidance 
of concentration, domestically, of the increasing range 
of seemingly more mobile human service plant in fact 
both reduced their effectiveness and resultant freedom 
of serviced volumes? The centralized plant devised by 
Banham and Dallegret (Arl in America, April '66, cf. 
Multi-directional projection core, A.R., Feb. '65) takes 
advantage of the 366 bhp mobile General Motors kit 
and inflatable skins, while the Archigram robots take 
advantage of the previously developed 'plug-in' 
domestic volumetric discipline. Both offer mechanical 
extensions enabling further volumetric control and
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architecture is suspect—to myse'f at any rate. You 
revere the idea ot beauty in architecture. You uphold 
it as an ideal. You conjour up the image of Periciean 
Athens—though you don't make it quite dear whether 
you see yourself in the role of Pericles, or Ictinius or 
even Phidias. You seem to be genuflecting somawhere. 
along a processional route, before an ideal image of 
Art, mysteriously sustained by private meens (the 
Art, I mean, is sustained by private means). Each of 
your buildings Is Imbued with the dull complacency of 
great wealth I'm not thinking alone of those etegan 

. and expensive houses that you have designed, but 
even of your many museums (no less than five) that 
should, one imagines, have provided opportunities 
for a display of a specifically public architecture. 
Instead, they are conceived in the tradition of the great 
palace museums of Europe: they are remote reposi­
tories of trg§s^re, designed to dm'^asTze afirmly 
as possible distinction betwegp thosa who can 
affercTfo buy and endow such coljections and those 
who are gracioosi^ permitted to view them, but may 
never aspire, either ^cially or even physically, (o~th^ 
style of life of which they_are a token^ Your grand 
entrance halls are shockingly pretentious. Painting 
itself is rendered remote in these buildings. Pop art 
even is transmogrified and embalmed.
Art and architecture then are rarefied and remote— 
and expensive. Your ideals seem altogether inade­
quate. When architects in Europe talk about 'the route', 
they usually mean ‘the street', as a teeming and lively 
pari of a town; when you talk about ‘the route’, you 
think in terms of a stately and unencumbered proces­
sional way (with yourself, possibly, in the second or 
third row of dignitaries). 'Architecture', you write in 
Perspecta 9/10, 'is surely not the design of space, 
certainly not the nxassing or organizing of volumes'. 
You would have it that architecture is the movement 
through space, in time—a procession. But whether 
static or moving you judge architecture always in terms 
of organized space and volumes, a concept so formal 
and inadequate to twentieth century requirements as 
to be meaningless. One may judge classical temples 
by those standards (mainly because we don't have 
sufflcienfknowledgeofwhat their architects were about 
to judge them by any other standards) and can apply 
this academic assessment to Renaissance and Baroque 
buildings (mainly because their architects conceived 
them in equally formal terms) but when we come to 
nineteenth century architecture it is increasingly 
difficult to apply these criteria and with twentieth 
century building they become irrelevant. Not that
Gropius anu ..................- . . .
all their cant, were not style conscious In an equally 
limited way—they applied their style, as we know, 
with a trowel, and their plaster has cracked ol? far 
sooner than has Nash’s stucco work—but that they 
were aiming also, and achieving, something else in 
their buildings. They cared about convenience and 
use in architecture. You spurn utility. If you had ser­
iously wanted to be a grand old man of Art, you would 
have done well to have thought even more carefully 
and to have built less.
You seem unaware of, or rather deliberately to ignore, 
the real problem of twentieth century archltecture-^to 
build an adequate living environment for an ever- 
increasing mass of people. Instead you have been 
intenf to revive (he follies of nineteenth century his- 
toricism for a select few—forgetting even those dis­
coveries that were made by nineteenth century archi­
tects. Your work should be shrugged off and dismissed. 
But it is accepted and defended by other intellectuals 
in America. This makes me worried and restive. 
Ridicule and argument are not enough. The dark 
springs of your activity lie at a deeper level than that 
of the intellect, and to understand and to stern them 
critics will have to look beyond reason and policy into 
the structure and psychology of your whole society. 
Of all the grim and depressing episodes of modern 
architecture, your post-Miesian phase is the most 
curious and perplexing. One only wishes it was unique. 
But there are a spate of architects attempting to design 
in exactly the same spirit. The movement you represent 
has grown horribly in power. And it seems so prissily 
opposed to all the buoyancy and vigour that is repre­
sented to us by the USA itself. In an exuberantly 
active and expansive country you have the determina­
tion and courage, at least, to be effete.

Dear Philip.
When you came last September to Er^gland, I was about 
to review your lushly illustrated monograph Philip 
Johnson: a/chifecture 1949-1965*. Now. having mel 
you, I think the less said about it, the better. It Is strictly 
a book for old friends—or clients. You did well to re­
view it yourself for Forum.
This, of course, is one of the problems of encountering 
face to face, an object of despite. If someone is not 
exactly a monster you have to start making allowances 
for their fads and opinions. You have to practise 
tolerance. The difficulty becomes even more acute 
when you find that you positively like them. There is no 
possibility then of vilification. There is not even much 
chance of dispassionate criticism. All anger is stilled. 
So perhaps I should try to explain simply, why you are 
so often and so rudely dismissed in those off-the-cuff 
comments that appear in AD's Cosmorama. Neither I 
myself, nor any other contributor, has a vendetta— 
though, re-reading some of the items, I am inclined to 
agree with you that they are unnecessarily nasty, not 
to say bitchy—it is simply that you appear infinitely 
more intelliflent and articulate than most American 
spokesmen for architecture, that not only are you 
impassioned and wise on the subject of architecture 
but, distinguished amateur that you are (and I mean this 
in the best possible sense of the term) you have been 
able to influence not only a wealthy and cultured 
minority In New Canaan and New 'York, but a far 
greater range of art conscious hangers-on than you 
realize. In America you are an authority on architecture 
—whether you or other architects like it or not. You are 
an architectural power. You have to be taken seriously.
It would be much easier of course, not to take you 
seriously. A busy, eclectic architect, a master of 
techniques, a detai(-at-a-time genius, a scholarly 
romantic, a demolisher of all over-earnest beliefs, a 
scandalmonger, you raise delicious questions—are 
you in fact In earnest? a charlatan? a mountebank? 
a juggler?—that are the very stuff of which architec­
tural magazines are made. You are good copy, even in 
Fortune. But this won’t do. You are a devil's advocate. 
Even if you had built nothing, your ideals would have to 
be denounced as heresy. An Inquisition guarantees a 
purity of faith. However, you have built, prolifically 
and diffusely* houses, churches, universities and 
museums—all in a span of seventeen years, and these 
works speak for themselves. There is no need to resort 
to so bizarre an instrument as an Inquisition to judge 
you, I can look to your buildings—or rather the heavily 
coloured photographs of them that you have thought 
fit to publish.
Your early buildings are beautiful contrivances, your 
Glass House, I am sure, is an object still of pilgrimage. 
But then there are the post-Miesian designs, most of 
which I Imagine, are unvisited by architects from 
abroad. What went wrong?
Most obviously, your style-mongering has proved 
upsetting. Your architecture is now ar\ exercise de style. 
If you see something and admire it, at once it has to 
be assimilated and subordinated to your own idea of 
formal, classical completeness. You respond to 
beauty with a Beaux Arts zest. Few architects since 
the nineteenth century have made such a prolonged, 
laborious and fruitful study of the works of their pre­
decessors. You have irtdulged in scholarly reminiscing 
from Mayan steps, from the Mosque of Sultan Hassan 
in Cairo, from the temples of Ancient Greece, through 
the buildings of the Renaissance and the Baroque, the 
eighteenth century and beyond. I suspect that you 
like best that period of early nineteenth century neo- 
classicism when the revolutionary phase was over and 
the style was being adapted by polished manipulators. 
But nothing has been too insignificant to add to your 
already overflowing stock of resources. Mirrors are 
borrowed from the Soane museum, pilasters appear 
on your walls, terraces are adapted from Tivoli and the 
Kline science tower is approached through a temenos. 
It is hard to accept the dixhuiil6me surfeit of motif in 
your architecture.
You certainly perceive the essential things in the way 
of beauty, but you adapt them inaccurately and un­
necessarily, turning architectural realities into mean­
ingless fictions and fantasies. You allow your intelli­
gence to treat the architectural scene with a romantic 
inleilectuallsm that makes the general view stage 
cardboard, however telling in the mass of details. 
Your whole concept of ‘beauty’ in twentieth century

•Published by Thames & Hudson. 5gns.

Munson-Williams-Proctor Institute, 1960

Amon Carter Museum of Western Art, 1961

Exterior, Interior, Sheldon Memorial Gallery, 1963

Boston public library extension. Photo Time 24/2/67. 

Museum of Pre-Columbian Ar^ Dumbarton Oaks, 1963

yours, Robin
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Around Britain

The North East
James Collier

Far from picking up regional varialions, this AD feature 
appears, through the months, to have provided ample 
evidence that all regions are treading the same path 
with a three-year time lag between London and the 
outer Hebrides. The time lag might be explained by 
following the trail of the lightly sprinkled public and 
private monies up and down the country which has 

. attracted a retinue of valued retainers who build in 
their most recent, or most improved manner wherever 

'the revenue fails to earlh.ThisyearlheUGC’s droppings 
have borne fruit in Durham and Newcastle where 
\CP, Whitfield, Spence and Sheppard have contri- 

. Ued to or decorated their chosen areas. In Durham 
V 'ere the esoteric loots de force are more acceptable, , 
A P have built a good students' union 1 (at the time 
of triting, 15-2 on for the RIBA Architecture Award) 
wh. h is a simple, humane, beautifully contrived/de* 
sign i affair. Quite right, with Arup's bridge and St 
Cuth ?rt’s Cathedral.
At Nt 'castle—an altogether more serious and urban 
establ. Sment—a big serious Richard Sheppard, 
Robsor % Partners complex, is grinding along with a 
comple\ d Building Science department looking out 
sceptics / from its sparingly glazed walls to 1(X) per 
cent top-lit studios for the School of Fine Art 5. The 
simple brick and glass vocabulary is stretched with 
some discomfort over structure and services alike in 
the recognizable company style. This desire for sim­
plicity and repose Is laudable and even satisfied; but 
somewhere this styling will become, and appear to 
become, a preconceived surface treatment. Perhaps 
the next University.
Newcastle University School of Architecture has ex­
tended itself by cramming rather a lot of staff rooms 
and studios into a solid Edwardian establishment 
adjoining the original premises. The alterations have 
been unable to make the whole department compre- 
hendable or to demonstrate any truths of architecture 
due to the complications of the brief and the construc­
tion.
Commercial nrtoney has also appeared fitfully, bringing 
a standard Rank hotel and bowling shed at Gateshead 
by Hubbard Ford and Partners, Chrysler Cummings 
and Cummins Engine factories at Darlington by Kevin 
Roche and John Dinkeloo 4 [AD, Jan. 67, p. 2), and a 
promising piece of Owen Luderism at Gateshead 
which speaks louder criticism of other developers' 
architecture than I could.
It is perhaps a distinction for the area to have recog­
nized the work of Eero Saarinen's successors Roche 
& Dinkeloo with a Civic Trust Award.
Several other national outfits (Culpin, M.R.S., Mount- 
ford Piggott), are providing serious competition for the 
local practitioners.
The response to competition would in some cases 
warm the heart of Mr Heath. The new Library at Wall- 
send 2 by Williamson, Faulkner Brown, a very sophisti­
cated deadpan work (2-1 against, for the RIBA Archi­
tecture Award) is a thoroughly designed and detailed 
building demonstrating why Its designers are building 
In the South as well. Civic Trust Awards and com­
mendations have come the way of two little housing 
schemes, one public, one private, both encouragingly

pleasant, by Ryder and Yales 6 and Brian Robson 3. 
The City of Newcastle Housing Architects seem 
equally attracted to developers' 26-storey packages 
and their own developments of one- and two-storey 
layouts. Sunderland have completed a seven-storey 
deck access scheme in the Sectra system without 
anyone noticing.
In the abstract, the region has its embryonic planning 
unit in the Northern Economic Planning Council 
which produced its embryonic plan in a document 
'Challenge for the Changing North'. This book, apart 
from asking for a national plan, pointed out the relative 
backwardness of the region with Its high proportion 
of council and tied houses, high rate of room occupa­
tion, low rate of building, high rate of school leavers at 
16, high proportion of extractive industry, low propor­
tion of manufacturing and research units, lack of 
industrial training, lack of buildings for the arts, etc. 
The area has great resources of natural beauty and 
power, but its future depends on a national commit­
ment to real planning and some measure of national 
prosperity. Should the means become available, the 
North East is more plannable than the trend-accumu­
lations elsewhere. Our deprivation makes us more 
sympathetic to the whole planning business including 
the more fundamental examinations of resources and 
administration now being canvassed internationally. 
ICI, with a large Teesside investment, have a research 
team involved in prediction alone. They have also 
pushed the Government into flooding an area of scenic, 
botanical and scientific interest in order to slake their 
industrial thirst at C^w Green. £100,000 has now been 
given to further botanical studies in the area (non- 
swimmers need not apply).
In February 1967, the North Region Passenger Trans­
port Coordinating Committee was set up, featuring 
many names from NEPC with a brief to speed up public 
transport, coordinating road and rail facilities, and to 
improve traffic management In the region. It is essen­
tially a short-term approach which leaves larger 
strategies to the NEPC and the government, with the 
danger that expedient measures will inhibit large-scale 
planning in the future. It will have responsibility to 
envisage keeping the private motorist out of city centres 
by planning car parks adjacent to good public trans­
port services. Traffic management is beginning to 
make Its mark, an efficient one-way system In Gates­

4

5
head keeps traffic moving and pedestrians stationary. 
Sunderland has introduced a standard fare on its 
buses in place of conductors.
Both the above bodies could contribute to the develop­
ment of Washington New Town, now under way 
without guidance on modes of public transport, 
restraints private car use, or its effect on other 
industrial areas within the region, as well as being 
unable to consider the best way of dealing with 
urbanization In the long term. (See AD, Feb. '67). 
Wilfred Burns, Newcastle City Planning Officer has 
Introduced PAG procedures into local planning. A 
local plan for Jesmond, an inner suburb to be Isolated 
by motorways, has been put out for discussion and 
aroused the interest and controversy amongst a fairly 
literate population including university people, archi­
tects, planners, etc. An action area in the proposal 
involving a new road and shops has been the subject 
of an articulate debate and professionally organized 
opposition. The residents viewpoint on a vital Issue of 
scale-determination for the shopping areas has been 
accepted by Dr Burns. Serious debate on the traffic 
management and road proposals has begun and will 
continue through Informal meetings and formal 
hearings. A network of bodies for local consultations 
is going ahead and valuable experience should be 
gained in time. Anything that can speed up the admini­
stration aspects of planning should be Investigated, 
but the main value at present would appear to be the 
heightened awareness amongst the residents of their 
environment

6
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The ability of the 
unprofessional’
Julian Balnartf

The discovery of African sculpture, by artists In the 
early part of this century, had a profound effect on 
European painting and sculpture. Whether it was the 
discovery of African or merely tribal art from many parts 
of the world that had this impact is a moot point: it is 
much more likely that it was the latter. But whether 
tribal art has in any way been a direct source of twen­
tieth century design—as I see design—I very much 
doubt, this has been largely concerned with the 
machine, and its protagonists have generally looked on 
anything that resembles handwork, craft or individual 
eccentricity with distaste.
Tribalism is something of the African past. It was 
destroyed In most of the western world a long time ago, 
replaced by a larger sense of association, a wider 
sense of community. In Africa as a whole, tribalism is 
either dead or dying, and with its death tribal art has 
also died. No longer Is there the limited frame of 
reference, the cultivated audience and the religious 
impetus to propel the artist. No longer can the tribal 
artist make things for his own sake, as an act towards 
his gods; no longer can he be concerned only with the 
act of creation and not with the object itself. No longer 
is the society its own museum; now it has to build 
museums to preserve and restore. Post-tribal society 
cannot produce tribal art; it does not want to, no matter 
how much sentimental bystanders or deprived nation­
alists may want otherwise.
But human resources have not died, they never do— 
they are only stifled. Human resources survive and 
adapt In spite and because of cultural change; only 
outworn ideas of what things should be, prevent under­
standing and capitalizing on these resources. One of 
the largest human design resources In Africa today 
is the ability of ordinary people—untrained and unpro­
fessional—to make things for themselves and their 
communities.
There Is a powerful and basic urge of people to des­
cribe—often with the passions of love and hate—their 
own coming to terms with a new world. In Africa this 
is the new urban world: tough, hostile, dense, hetero­
geneous and abrasive. Urbanization has catapulted 
people from a rural, contained, maglco-religious situa­
tion Into a worldly, economic and multl-culturai one. 
And in giving form to their response to this collision, 
these ordinary people have found an outlet.
The examples of the visual response of these unpro­
fessionals are chosen from three places. The first 
1,2 are made by people who live on the edge of Johan­
nesburg, on the edge both geographically and spirit­
ually. They make their own houses and then paint 
them. They buy their paint in the city and their icono­
graphy is strongly influenced by the city. They are still 
tribal people, however, although very far along the 
process of detribaiizatlon.
The second group 3, 4 of examples is by people who 
squat on the outskirts of the city of Lourenco Marques, 
the capital of Mozambique. In 1956 when the President 
of Portugal visited this province, his route from the 
airport took him through this area. People were given 
paint and told to make their houses look better. This 
was the first stage of their decoration. Later they did 
it all on their own, this time painting only their doors. 
And the third group 5,6 is from a township in the heart 
of the Johannesburg complex. Western Native Town­
ship. Here I have been working on and off for five years 
trying to understand why and how these people in­
vented a system of decoration to come to terms with 
their environment. WNT was built In 1920, the oldest 
township In J<rfiannesburg, Townships are low density 
housing layouts in which non-white people live and 
have no freedom of locational choice. WNT had 2000 
Identical houses, small, unplastered with no facilities, 
400 sq ft of shelter. In 1961 these 16,000 people were 
evicted to new townships further from the city and

1 2
M2
Arrow symbols on side walls of Ndebele houses, Femdale, Johannesburg

3&4
Wall and doM* paintings.

« '

*

over t>

*Based on paper given at the fnternationa/ Design Con’ 
ference, Aspen: Sources and resources of twentieth 
century design, June 1966
•fProfessor of Town Planning University of Cape Town

6 6
6&6
Rectangle and circle shape families, Western Native Township, Johannesburg
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unconcerned with posterity and the hereafter. In this 
lies an Important quality of the unprofessional: his 
ability to relax, to be unconcerned about what art is 
and just to let it happen and let art come after. This is 
the same quality that comes across in his music: the 
ability to relax and improvise whether it be in West 
African ju-ju music where the improvization has both 
a word and sound message, or In Jazz.
This particular ability is probably the major charac­
teristic of the remaining illustrations 9, 10. Here the 
human resources have been released in an artificial 
way: through teaching, f wanted to see whether edu­
cation coutd produce similar results to the work which 
I had seen around me, similar of course in a very spe­
cial sense. We had very little idea of what to expect 
before we started: the programme grew out of certain 
ideas of basic design leaching modified all the time 
by the limitations of material, money, language and 
place (hat we had to face.
it strikes me now that there is a great virtue in this 
sense of uncertainty, in being willing to allow the 
teaching situation to develop out of joint improvization 
and mutually felt needs. It reduces the teacher from 
the status of a feared god and does not destroy the 
dignity of those taught.
The teaching took the form of seven short-term schools 

>ach about two weeks—where anyone who wanted 
could take part. In Nigeria, for instance, we had jani­
tors, motor-car salesmen, schoolteachers, and house­
wives; in Kenya some nuns as well; in Zambia boys 
who walked 15 miles to our premises in a showground 
shed; in South Africa, jazz musicians, clerks, factory 
workers; in Mocambique, building labourers, students, 
anybody. Virtually no one at these schools had any 
previous visual training: most had never seen what we 
call art, many were illiterate.
The experience of running these schools is a limited 
one and Ido not want to generalize too much from it. 
Only when we have permanent institutions in Africa 
which can experiment with educational methods, will 
we be able to see the real dimensions of these human 
resources and the best ways of guiding them. Unfor­
tunately there are either none—South Africa I am 
ashamed to say, has not yet trained a non-white archi­
tect—or they are trying as hard as possible to be as 
good as the worst of your schools. There is nothing in 
education that seems to be as exportable and accept­
able as wrong and outworn ideas.
These schools have however given us some Insight 
into the kind of teaching that is needed in Africa and 
similar areas of the world. Here the scale and nature 
of the educational problem requires a much bolder 
attitude towards teaching than most are wilting to 
adopt. To do this the city must be used as a teaching 
instrument, a tool which Is already working in many 
parts of Africa and which can bo made to work better. 
It is an Idea similar to Marshall McLuhan's ‘age when 
the environment itself is arranged as a teaching 
machine'. It is an interesting commentary on apartheid 
In South Africa that the authorities legislate against 
allowing people to come to the city, and once there, 
against allowing them to learn. The authorities believe 
In the country: to them it equals tradition and peace. 
But all over Africa people believe In the city. They want 
it: for them it means growth evon if it Involves conflict. 
And this Is a choice many low-income areas of the 
world have to face up to; limiting urbanizat^n or 
putting every resource into the city and hoping that 
the chaos is temporary. I am not even sure that there 
is a choice. In Africa we have about 30 million living In 
cities right now; by the year 2000 we expect to have 
290 million.
As well as the city, the buildings we make in these 
areas must be educational Instruments capable of 
coping with the way people use them to learn. (Wes­
tern Native Township was a physical environment 
where people could learn and change and in turn 
change it.) In a developing situation the rate of change 
must be fast often if only to survive. And this means 
that buildings should not always be permanent but 
made so that they can be changed by people, even 
destroyed, through which process people can learn. 
This implies another kind of failure which we are all 
too keen to avoid. It might sound paradoxical, but in 
using buildings to teach people, the most successful 
architecture may well be that kind that allows people 
to make It fail.

WNT is now being pulled down. The Important thing 
about WNT is that these people faced up to the im­
mense difficulties that beset them and instead of 
capitulating fought back. Slums are places where the 
power to resist is less than the natural tendency to 
decay. WNT was a community of resistance: in WNT 
people rebuilt the fronts of their houses and what they 
put on the faces of their houses was a language of 
resistance. In this context there are three issues:
In the first place, these people changed their environ­
ment because the unfinished, unserviced houses 
which were rented to them were so incomplete that 
they were forced to do son\ething about them. Don't 
all people want to involve themselves with their own 
things? How much of this desire does the designer 
crush with concepts of design which do not measure 
the need nor allow the community to partake in the life 
of the product: particularly architecture which resists 
change but which is nevertheless overtaken by it: the 
closed aesthetic, the complete artifact, the ideal form? 
i think I was misunderstood at last year's ICSID con­
gress when some people suggested that I was advo­
cating open-ended refrigerators—whatever they may 
be—or perhaps the open-ended umbrellas that Reyner 
Banham speaks of. Of course the user cannot always 
take part in the process of making things—it obviously 
varies with product and place—but I am inspired by 
the fact that these people in WNT made the place 
work much better than the architects who built it 
could ever have dreamed of. Tomas Maldonado says 
I live in a visual culture: maybe, but we cannot write 
of! the rest of the world as easily as all that. Certainly 
architects who have to make places for people to live 
in can hardly afford such arrogance.
In the second place, these people changed their envi­
ronment because they wanted to resist the sterile, 
mass-produced, faceless world given to (hem. They 
wanted to mark their own territory, show friends how 
to get to their home, make of their small impoverished 
world a unique place. And the word place, significant 
place, describes it best. Oskar Hansen, the Team 10 
architect, talks about this major problem, the problem 
of the number, and the WNT solution is one way of 
making places out of numbers.
And thirdly, although each wanted to make for himself 
a unique place, he did it within the communal language 
(hat the community had made. I am sure these people 
could have individuated like crazy, but there is less 
evidence that they wanted to compete with each other 
than that they were happy to improvise on a simple 
abstract visual language. There seems to be a signi­
ficant relationship between the things they did as a 
community—and there were many—from stopping 
people throwing dirty water Into the streets to vigilance 
guards against juvenile delinquency, and this limita­
tion of language. Can we make communities like this? 
Do we want to—or do modern urban communities 
exist only at more complex levels In the way Melvin 
Webber suggests?
In 7 and 8 the resources of the unprofessional have 
found an outlet not because of movement into a new 
physical environment but because people were faced 
with a new technology, new materials, and new needs 
within the framework of a traditional environment. In 
West Africa the city Is centuries old and the Yoruba 
of Western Nigeria have lived in them as long as any­
one can remember, Once upon a time they were taken 
across the Atlantic to Northern Brazil as slaves and 
when they came back at the end of the last century, 
(hey came back with the Ideas about the Portuguese 
colonial architecture they had seen there. Now they 
built houses in Nigeria of cement, not any more of mud. 
And it was a new kind of house, large, spacious, well 
adapted to the climate, using cement in a rich plastic 
way. so unlike (he timid, self-conscious architecture of 
the new imported architects with their handbooks on 
climate and their thinness and international restraint. 
The Yoruba cannot make tribal sculpture any more; 
now they make cement sculpture. Faced with the new 
need to advertise they make advertising signs. The 
same signwriters paint paintings on glass for a new 
middle class to hang in their living rooms 8.
And here we can make another point about those 
human resources that maintain themselves because 
of and in spite of cultural change. Whereas tribal 
sculpture was serious, full of complex meanings and 
messages, hidden; the new work is humorous, relaxed,

8

9

10

7 & 6
Mr Alade’s Brazilian-type house, Ibadan and sign- 
writer's lion painting, Onitsha
9 & 10
Student projects, Ibadan summer schools, 1961 and 
1962
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Habitat '67* and it is questionable whether the total environ­
ment and the communal amenities initially 
claimed as objectives will be even partially 
realized by the Phase I structure, unless it is 
ultimately reinforced by the completion of the 
whole. The minimum population to support a 
community of the nature of habitat was originally 
stipulated as 1000 living units. It has not been 
made clear that the conception of Phase I has 
been modified to make it a self sufficient entity 
in these same terms, with the greatly reduced 
content of 158 dwellings. Neither have the 
amendments to the constructional units to 
justify economic quantities been incorporated.

C>t12

The large, complex or experimental project is 
often vulnerable to successful attacks and un­
able to avoid the swings of financial axes. 
Though criticism can therefore be levelled at the 
result, blame can rest on causative interference. 
The familiar gulf between conception* and 
realization is evident in the diluted version of the 
original Habitat '67 now nearing completion in 
Montreal. Many of the essential propositions 
broadly expressed at the outset have been 
retained—privacy, fresh air, sunlight, suburban 
amenities in an urban location, and the unit 
character of the construction—but the scale of 
commercial accommodation has been reduced

Moshe Safdie and David, Barott, Boulva
Structural consultant: A. E. Kommendant 
Structural engineers:
Monti, Lefebvre, Lavoie, Nadon and Associates 
Mechanical and electrical engineers: 
Huza-Thibault, Nicholas Fodor and Associates 
Contractor: Anglin-Norcross Quebec Ltd. 
Concrete subcontractor: Francon Ltd.

1
An aerial view of Habitat under construction on the 
Cit6 de Havre (Mackay Pier) Montreal

1

♦See AD 12/1964 for the original design of Habitat 67
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The construction of the units follows the form 
in which they were first envisaged—box units 
17ft 6in X 38ft 6in x 10ft high, weighing be­
tween 70 and 79 tons, arranged in combinations 
of one, two and three elements to create dwelling 
units varying between 600sq. ft (one bedroom) 
to 1700 sq. ft (four bedrooms^
The basic circulation system has been retained. 
A pedestrian network connecting all parts of the 
project through walk-ways, bridges and plazas, 
is completely separated from the service road 
one level below, connecting all service areas 
and parking facilities. Vertical circulation is 
through three vertical cores, with lifts stopping 
at every fourth floor, serving horizontal pedes­
trian streets which give access to the dwelling 
units one level above or below. The pedestrian 
streets are protected from wind and snow by a 
plastic cover and are provided with planting and 
sitting areas. Playgrounds for the younger 
children, not old enough to go Independently to 
parks at ground level, are located along the 
streets at fifth and ninth fICKDr levels,
Viewed as a breakthrough in urban design, 
Habitat may achieve a limited measure of 
success—probably less than it deserves. Viewed 
as an experiment in technology, any failures 
may have widespread repercussions, vindicating 
the claims of the pessimists and creating waves 
of antagonism against the hard-won principles

2112 Architectural Design March 1967
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7

of industrialized building. These two view­
points are unfortunately less divisible than they 
may at first appear. Habitat is seen as an in­
separable advance in construction technology 
and town living, and afailure in one could mean 
failure for both.
Success as an urban environment could be 
totally dependent upon completion of all future 
phases of the project, which now appear to 
stand In jeopardy through the rocketing costs of 
Phase I. The original estimate for 1000 living 
units was $42,000,000. Government approval was 
obtained to award the general contract for 
Phase 1 in th« sum of $10,510,000 (approx. 
$66,500 per unit) and the overall budget allo­
cation was extended from $11,500,000 ($73,000 
per unit) to $13,500,000 ($85,500 per unit) to 
cover other necessary expenses including con­
sultant’s fees, erection equipment rental and 
reinforcing steel. As considerable prestige 
attaches to the project, favourable tenders have 
been received from suppliers of windows, doors, 
bathroom units, acrylic roofing to pedestrian
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[t1
Model of Habitat now under construction

^ r2
Model of Habitat as originally proposed 13
Habitat under construction
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Diagrammatic section
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Opposite 
Some plan types

2A 4 B, 2 bedrooms on two levels, 1168 sq. ft 

2C, 2 bedrooms on one level, 1168sq. ft 

3B, 3 bedrooms on two levels, 1752sq. ft 

3C, 3 bedrooms on two levels, 1'^2sq. ft 

3F, 3 bedrooms on two levels, 1752 sq. ft 

3F, 4 bedrooms on two levels, 1752 sq. ft 

36, 4 bedrooms on two levels, 1752 sq. ft 

3H, 4 bedrooms on two levels, 1752 sq. ft
I

1
Habitat under construction showing the vertical and 
horizontal circulation routes
2
Cross section showing position of various flat types 20ft
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1 A 4
Habitat under construction
2
Isometric section of concrete units
3
Exploded isometric drawing indicating how concrete
units are stacked together
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streets, etc., who are prepared to sponsor the 
scheme;and the kitchens provided by Frigidaire 
Limited have been estimated to cost between 
$150,000 to $200,000 over the cash allowance. 
These figures represent development costs 
which would be justified by subsequent large- 
scale production, a calculated risk with this type 
of project, but they nevertheless tend to obscure 
the overall economic assessment and rely on the 
future construction of the remaining phases. 
Local opinion is that the final cost will exceed 
an average of $100,000 per unit.
Extremely controversial claims have been made 
for Habitat. In his thesis design, Safdie con­
sidered modular units installed in a multi-storey 
frame but abandoned this because there were 
no suitable lightweight materials for the units. 
Local building codes required that the concrete 
be ridiculously thick for a non-loadbearing unit 
and therefore frames were eliminated. Safdie 
has claimed that ‘we should try to eliminate the 
redundancy of a frame with plug-in units’ from 
which we assume that the box-units he employs 
attempt to reduce superfluous materia). How­
ever, it is difficult to reconcile the degree of 
standardization claimed for this project with a 
type of unit which logically demands greater 
strength for each successive supporting layer. 
Habitat has encountered severe problems in this

unit cost/low demand, a hazard well known to 
prefabricators, and as unlikely to be resolved in 
this project as it has been in many of its pre­
decessors.
Experiments in architecture tend to be expensive 
but total failure is rare and results can usually be 
justified on a subjective basis. Because the 
degree of failure can be fairly accurately meas­
ured, experiments in technology can be even 
more expensive, and before embarking on such a 
project it is necessary to take rather more than a 
backward glance over the shoulder at the re­
sults of past work in the same field.
Technical history can in some instances prove 
to be an Impediment, exposing precedent 
hazards to condone inaction, but examples of 
prefabrication on a commercial basis now ex­
tend back over a half a century and form a 
corpus of expertise which should not be irre­
sponsibly abandoned.
The antecedents of Habitat can be traced back 
through several generations. In the recent past 
Russian examples of box-units have been em­
ployed in a very unimaginative way, but their 
weight has normally been limited to 30 or 40 
tons and the problems of hoisting loads of this 
order have been acknowledged, resulting in 
experiments using box-units and large panels in
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respect. The 354 box-units comprising the 
scheme are in no way completely standard, as 
the reinforcement must be modified to accept 
the loads relative to the location, and in one 
Instance It was discovered that the Sin thick 
walls required 6in of steel. One would imagine 
that redundancies due to standardization of a 
frame system might show greater eeonomies 
than either of the choices between redundant 
material or lack of standardization in box-units. 
Safdie points out that ‘costs for Habitat units 
are meaningless' as the budget includes the 
capital cost of the precasting equipment moulds, 
transporters and a special crane. This is to some 
extent true because although a 1000 unit was 
suggested as a minimum required for the 
development of a community, it was considered 
5000 units would be required to justify the 
economics of the scheme. On this basis the 
total Habitat would not have been an economic 
proposition, far less the present scheme, one- 
sixth the size, Furthermore, the present rate of 
construction Is disappointing. The vastly re­
duced scheme will not be completed by the 
time Expo '67 opens, it will be necessary to 
use the completion of the scheme as a demon­
stration of the method of erection.
Financially the project has encountered the 
vicious cycle of low volume of production/high combination.
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Twenty years ago both the Le Tourneau and the 
IBEC systems employed giant house size 
moulds, using transporters for site movement 
on which the design for Habitat mechanical 
equipment appears to have been based.
The claim that it is the first project to exploit a 
system of production which competes with that 
of the car industry is a naive cliche, and must 
stem either from ignorance or deceit. Like 
claims are repeated with monotonous regularity, 
and often with greater justification, as for 
example the case of the Lustron project for 
which an entire factory was constructed with a 
projected rate of output of 100 houses per day, 
financed by a loan from the US Government of 
the order of $35,000,000. The project failed hope­
lessly, and it is interesting to note that one of the 
major reasons for its downfall was inability to 
appreciate the difficulty of sales and marketing 
of the product, a feature which appears to 
have been similarly overlooked in the Habitat 
project.
Final judgment on Habitat can only be made on 
the scheme as originally conceived and pro­
posed. a fully integrated urban unit. As the high 
capital costs for development and equipment 
that must necessarily be incurred by such a 
project have been borne by the Federal and 
Provincial Governments and the City of Mon­
treal, it is not expecting too much to hope for 
the emergence of a private developer prepared 
to carry Habitat to its conclusion so that we may 
see the results of what still appears a most

Alexander Pikeinteresting experiment.

It
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•T--3T load of approximately SO tons, but whereas the lifting 
loads for both systems was similar, the equipment for 
IBEC was larger and more complicated due to the 
higher lift involved

1
The room-size unit (weighing 12 to 15 tons in mass 
concrete or 4 to 8 tons in RC) is still more common in 
the Soviet Union than the multi-room unit, due to the 
difficulties of transportation and erection encountered 
with the larger unit. This example, employing whal 
appears to be an unnecessary complicated interlock, 
was designed in Hungary by M. Vadiisz, and deve­
loped in Russia

Habitat box units are large even by Russian standards. 
A typical unit, weighing between 70 and 90 tons. The 
speed of placing of these units has proved to be slower 
than the rate of casting, involving a considerable 
amount of double handling on expensive transporters, 
causing unanticipated delays

The Russian systems of box unit construction place 
architecture a poor second to technique. The conven­
tional juxtaposition of room-size units, 3, is criticized 
not on the grounds of prosaic monotony, but for reasons 
of functional economy. The modulated treatments, 
4 and 5, with alternate rooms created either by large 
precast panels or by a chequerboard arrangement, 
derive not from aesthetic considerations but from the 
desire to eliminate wasteful double wails between 
rooms

The Le Tourneau system. 1946, employed a house-size 
mould consisting of an outer form fitting over an inner 
form leaving a Sin gap for the reinforced concrete core. 
After pouring, the inner form was stripped and the 
house moved to its site, where the outer form was lifted 
oft by the transporter 
9&10
By contrast, the IBEC system placed house-size forms 
on the site and lifted them clear of the unit after 
pouring
The Le Tourneau transporter was capable of moving a

© © *11 "
11
Habitat units are cast under cover in hydraulically 
operated static moulds and moved into storage yards 
by specially designed transporters. Apart from double 
and sometimes triple handling, this process neces­
sitated the provision of temporary roofs lo protect the 
units

I

2

12
Despite the publicity given to the design of special 
lifting equipment considered as an essential feature of 
the scheme, no impression of consistency of purpose 
is given by this illustration ot the main crane receiving 
rather makeshift assistance from an auxiliary in the 
hoisting of a box unit 
Photos: Concrete Quarterly 70,
13-16
Plans and vertical sections showing the reinforcement 
and structural detailing at position XX on diagram 2

1 diameter plastic grout pipe
2 5" X ir X steel plate
3 1' diameter tendon
4 end shield
5 coupler shield
6 sponge rubber
7 i' neoprene pad on j' steel pad
8 4’ X 4* X i'anchor plate
9 5' floor slab 

17-20
Sections and plan of prefabricated bath, w.c, and 
shower unit
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Bathroom unit being hoisted into position
22
Interior view of bathroom
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South Bank Arts Centre was not seen only as a simple problem of segregation:
1 the different nature of their moving was exploited, theLondon inspiration being the '51 Exhibition site and 2 entries

for the Hauptstadt Berlin Competition of 1^, that byGLC Architects’ Department. the Smithsons and that of Arthur Korn. The acoustic
The design of the South Bank Arts Centre was started geometry of the Queen Elizabeth Hall followed that
a little over seven years ago, though there wore many of the Leipzig Gewandhaus and the Zurich Ton-
previous proposals dating back to 1956. In 1960 the halle, designed to produce longer reverberation periods
plans and model were announced to the press—the than those of the fan-shaped concert hall loved at
same year that the Twist was introduced heralding that time. A liking for exposed sawn-board shuttered
a new era, which gives an indication of the agonizingly concrete and pre-cast exposed aggregate slabs was
slow process of getting architecture off the ground. another favourite of the period and probably marked
The lack of immediacy from which the building now the end of the 'struggle' for their acceptance that
suffers is the result of a deflation of values current at began with the pre-Roehampton set in the LCC
the time of its inception. Retrospectively, it is worth (referred to in the Howell, Killick, Partridge and Amis
recording some of these early preoccupations. issue of Arena, by A. E. J. Morris). Again of interest was
The design was one of the first attempts by the LCC a response to 'the history of the immediate past'
in the pre-Buchanan period to recognize the conflict which gave rise to a reference to Sir Owen Williams
between the pedestrian and the motor vehicle. This in the mushroom-headed columns and flat slab
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construclions. The other major ingredient in this 
eclectic flirtation was the Corb-inspired architecture 
of Japan—evident particularly in the heavy detailing 
and balustrades to the walkways and terraces.
A Special trap the architects were determined to avoid 
was the nautical whimsy of the 1951 Festival of Britain. 
The accommodation brief, by its size and complexity 
posed considerable problems. The site is restricted, 
hemmed in by Waterloo Bridge, the Royal Festival 
Hall, the river Thames and the Shell building.
The cluster now opened comprises the Queen Eliza­
beth Hall, seating 1100 people, the Purcell recital 
room for 372 people, a common foyer at first-floor level 
(with access from the riverside terrace and from a car 
users’ entrance at ground level), and artists’ accom­
modation grouped around the backstage area. The 
Hayward Art Gallery with 20,000sq. ft of exhibition 
space, with 170 car spaces below it, at road level, is still 
incomplete.

ft n •
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1
Queen Elizabeth Hall from the west and the river, with 
Hayward Art Gallery behind
2 mmtun flRtoffExploded diagram showing the relationship of the 
Queen Elizabeth Hall and the Purcell Room

1 nnain entrance
2 car users’ entrance
3 foyer
4 Queen Elizabeth Hall
5 Purcell Room

6 plant room
7 roof void
8 artists' entrance
9 service entrance

3
Queen Elizabeth Hall 
4 & 5
Purcell Room
6
Model of total development, from the north
7
Section BB
8
Plan at level 22,75
9
Plan at level 32.00
Photos: 1 S 3-5 GLC Photographic Unit
Th« con of tha South Bank Ana Cancra, indudini tha Hayward 
Gallery now baine built, tha aattinc in tha riverside gardens and 
the associated walkways, is about £2.700.000 
£1.750,000 i$ tor the Queen Eliaabach Hall and the PureaJI Room. 
Architect to the GLC: Hubert Bennett
DeRuty orchitect; Jack Whittle (and LCC predacassor—F. G.Wesi)
Senior orchitect. Civic Design and General Division: Geoffrey Horsfall
Deputy architect. Civic Design and General Division; W. J. Appleton
Group feeders; E. J. Blyth. N. Engleback
fob architects; J. A. Roberts, W. J, Sutherland
Director of mechanical and electrical services; C. A. Belcher
Efectricoi services; P. C- Hoare
Mechonieof services: R. J. Dickson
Structurol consultant. Ova Arup & Partners
Acoustic consultontj; Hugh Creighton. P. H. Parkin, BRS
Contractor; Higgs & Hill Ltd.

. Of this sum sbout

9



1
<121
A final detailed assessment of this group must await 
completion, Nevertheless, the lack of compromise 
between the original design and the first completed 
building is rather remarkable. The only real change 
being the timber, rather than concrete finish, in the 
interiors of the QE Hall and the Purcell Room (resulting 
in a cigar-box atmosphere). Certain detailed after­
thoughts, such as the picture-framed duct louvres in 
the back wall of the OE Hall platform area and the 
disastrous design of the organ, were not part of the 
early project.
The success of the building is due largely to the un­
compromising inventiveness of the design; but credit

is also due to the group leader and the job architect 
for seeing it through.
Maybe Banham was right when he said, 'The Depart­
ment will find its most obvious monument in the only 
major example of the quasi-fortified/neo-antheap/ 
more-crumbly-aesthetic manner in the country, the 
extension to the Royal Festival Halt, now raising its 
mini-Ziggurats over the parapet of Waterloo bridge.' 
At the time it was designed, the archilects thought they 
had something to say, and said it consistently: through 
the mixed vocabulary of the building came the message 
of the city as a single building.

Main foyer looking north towards the Thames 
2 & 3
South gallery of the foyer leading to the entrances 
of the Queen Elizabeth Hall and Purcell Room
4
The Thames-side gallery looking towards the bar and 
main entrance doors
5
The foyer looking south, main entrance to the right
6
Main foyer looking north across the Thames 
Photos: 1 <S 6 Frank Herrmann; 2-5 Sam LambertWarren Chalk
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Diisseldorf theatre
Bernhard M. Pfau
Theatrical consultant; Willi Ehle 
Structural engineer: Haeserts 
Acoustic consultant: H. Graner

The design of the theatre was evolved in com­
petition ; the first stage being judged in October 
1959, the second in February 1961, when Bern- 
hard Pfau was commissioned as architect. 
Alterations and refinements have since been 
made in consultation with Willi Ehle, but con­
struction has been under way since 1965 and 
the theatre is due to open late In 1968.
The form of the building was conditioned not 
only by detailed planning considerations, but 
by the nature of the prominent site on the north 
side of the newly formed Jan-Wellem Platz, 
overlooking to the north the Diisseldorf Royal 
Gardens, and overlooked on the west by the 
tall slabof Henlrich and Petschnigg’s Dreischei- 
benhaus (Thyssen Building). Pfau was deter­
mined, from the start, not to seal off the one 
side of the Jan-Wellem Platz with his theatre; 
for not only would it be almost impossible to 
evolve a building form that would (ink up with 
those already around the area, to create a 
continuous wall of enclosure, but the internal 
requirements of the theatre would be thus 
dictated by considerations external to the needs 
of the plan. The building is a freestanding 
free-flowing and isolated structure, standing 
between the square and the park. It is intended 
that its function as a theatre—or rather two 
theatres—should be explicit.
The large auditorium (1024 seats) has a tradi­
tional stage and proscenium opening, though 
the apron can be extended into the auditorium 
to provide a theatre-in-the-round. The small 
auditorium is far more flexible, the finished 
floor and stage being on the same level, but 
with two adjustable platforms that can be raised 
and lowered to provide a threatre-ln-the- 
round (345 seats), an ordinary proscenium 
arched stage (244 seats), or a deep forestage 
(219 seats).
Both auditoria have common changing rooms 
—all at stage level—workshops and adminis­
trative offices.
The auditoria are at an upper level, foyers and 
vast cloakrooms (with a one-way traffic system 
to avoid congestion) are at ground level.
The frame structure is of reinforced concrete 
and steel, clad in standard pre-cast units, 
punctured, where needed, with openings over 
which frameless glass or Perspex windows are 
to be bolted.
Cost is estimated as DM31 *5 million (£2-6 million)

2

3

Architectural Design March 1967124



4

%5cW\|?i BeVO"''cpI

VstaO®s^ae® -ririrtplxi'S v/ina^»,o«ts ^ces 
- sceoeT^
\6 adj^l"jess\n9 

^ fOOtT'S

roa'^seats, eash

"'.OttTO'^ p.osceo'^"'

\ev2 A- ^ , and

l'!Se^'r

canwe^
Vti\cViet\

■\0 siaQ©
\a^0® ®aaddo»»^^

345 ^5^-j-om'. \sopea«f'Q
,6 9'OO'T'^

“ *10SW'® I.ghl.na
ao«^;%eVo>

'“tcCO-t'O"

\So\puUe'/s

2'
22

1 c 23 P\V>€ 0■\8ra
9

\s24ro. p\auTVi©*' _ o^'J*''" 
.miora-

OfC^es^f^

^2 Jan\ne\ooV-'nO\o^^ ^3i*“ 5qU\^>.If' Ude>

|ecV>9<"'* ^lornseen\0‘i©*

d'Aor'^'^
au\atO®t 8»® \ne0^de\



a
m

»4 S

9

3

11

^ W |~® j”® ^

12 11

ft 20

4

House
Holmenkollen, Oslo
J. R. Lloyd and H. Mjelva

1winter. All main accommodation was to be on 
one floor; a separate floor to contain a studio, 
guest bedrooms, stores, etc, which can be used 
as a self-contained flat at a later date.
The house was considered in section as a 
platform on a podium and originally had a 
strong underlying symmetry in plan, this latter 
has been lessened throughout development, but 
has remained an implied discipline. The design 
was almost finalized (i.e. ^in scale, outline 
specification, etc.) when J. R. Lloyd had to 
leave at very short notice to take up a post in 
Africa. Mjelva generously agreed to take over 
and carry the work to completion.

View of main facade from the south
2
Approach from the west
3 i4
Ground floor and basement plans

1 garage
2 entrance
3 stair
4 living room
5 dining room
6 kitchen

The house stands on the south slope of the 
mountain overlooking Oslo Fjord and is beside 
the tram station which serves the ski jump, The 
site was very restricted and falls at 1 in 3. The 
client wished the house placed so as to take 
advantage of the magnificent view but so that 
all main rooms should have direct contact with 
the ground and that the drive should be as short 
as possible, to minimize snow clearance in

7 bathroom
8 bedroom
9 veranda

10 studio
11 store
12 unexcavated

5
The living room, looking towards the dining area
6
The veranda

5 6
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Kiruna 
Swedish Lapland

Iron ore processing plant, Svappavaara 
Orjan Luning
All the buildings illustrated on this and the 
following four pages are well north of the 
Arctic circle, in the area around Kiruna,. The 
climate there is severe and trying. For long 
periods the temperature is at -40 °C. The raison 
d'etre of the whole development is of course, the 
lure of the rich iron ore deposits, mined by the 
nationalized LKAB.
In 1961 Orjan Luning started work on the pro­
cessing plant at Svappavaara which was in 
production three years later, although building 
was not complete until this year. The forms 
are clear-cut and crisp, sheathed in aluminium 
glistening sharply in the clean, cold air. Even 
the dust from the iron ore cannot dull this 
splendour—it is too heavy to be blown about.

Housing at Svappavaara and Kiruna 
Ralph Erskine

These new residential buildings in the Kiruna 
area are all by the English architect Ralph 
Erskine, now living in Sweden. He has designed 
before in this sub-arctic zone—his best known 
works being the hotel at Borgafjall and the 
Lulea shopping centre, which has proved so 
successful that ten years after its completion 
an admission fee is charged to limit the number 
of customers. His experience here resulted in 
observations, jotted down in a 'grammar' for 
designers in the northernmost regions, and 
used by him In preparing the plans for the 
Kiruna and nearby Svappavaara developments: 
Cold demands a reduction of exterior surfaces 
and a grouping of many different functions 
under one roof for common shelter and warmth. 
The warm period is short, leading to a peculiarly 
intense desire to enjoy it to the full. The archi­
tecture must be adaptable to summer activities. 
Snow necessitates roads under cover, There 
must be space for snow-clearing equipment and 
snow ridges alongside the roads. One has tomaster 
the snow, enjoy the snow's beauty.

I

1
Site plan of Svappavaara iron ore mine by Orjan Luning

4 administration and 
restaurant

5 open cast mine

Y processing plant
2 workshop
3 compressor and 

boiler plant
2
Svappavaara iron ore processing plant from the south 
Photo: 2 Rod Dihlsirorn >128
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Frozen earth. In the southern parts of the region 
the ground has a more constant temperature 
than the air and should be used as a protection 
for the buildings. In the northern area the risk 
of frost cracking buildings suggests that they 
should be lifted off the ground or set on cushions. 
Light conditions. Extremes of summer light and 
winter darkness cause psychic stress. The need 
to screen off the sun at night during the summer 
and to have as much light as possible during the 
winter determines the need for adjustable window 
openings. Outdoor lighting and reflections from

the snow reduce the winter darkness. The lew 
angle of the sun greatly affects planning.
Wind moving cold air causes intense discomfort. 
Screening from the wind is necessary, but in a 
flexible form so that the summer winds can be 
used to help keep away mosquitoes. The diver­
sion of wind on to the snow can be used to clear 
it and to provide 'snow art'.
Draining off cold air. In very cold weather it is 
often comparatively calm. The movement of 
cold air to low-lying areas is marked and can 
result in big differences of temperature. One

>1301
Site plan of the Kiruna development by Ralph Erskine

1 3- and 5-storey flats
2 medium height 

block

3 kitchen
4 bedroom

5 bathroom
6 storage3 thirteen-storey 

block
4 church 4

Kiruna development from the south-east2&3
Typical and twelfth-floor plans of high block of flats 

2 dining
5

1 living Thirteen-storey block of flats at Kiruna

2
-1
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must be able to drain off cold air. Building in 
low-lying areas and valleys must be avoided. 
Radiated heat. Positive, except for summer 
nights. Since radiation from the sun is usual, 
but warm air exceptional, shade is not. in general, 
desirable. North windows induce cold during the 
winter and warmth during the midnight sun. 
South slopes and walls are a source of well-being 
and heat saving—in addition they give shade on 
summer nights.
Fauna. The moors provide hunting, fishing and

open-air life all the year round. The mosquito 
problem necessitates control with nets and 
spraying.
Flora. In winter snow, dead sAe/e/o/7s;/n su/T7/77er, 
green everywhere; in autumn, red. The limited 
number of plants and their sensitivity demands a 
carefully protected and limited use of both indoor 
and outdoor gardens.
Isolation. Severe conditions create tension. This 
can be reduced by concentrating buildings and 
providing a high level of social and cultural

5
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Church in the Kiruna housing development 
2, 3 & 4
Basement, ground and upper floor plans of two 
typical flats in the three-storey block at Kiruna

4 bedroom
5 dressing room
6 w.c./bathroom

5
View to the north between the 3- and 5-storey blocks
6 4 7
Workers' houses by Ralph Erskine at Svappavaara
7 4 8
Svappavaara civic centre and completed portion of 
continuous block of flats

high Lapland mountains in the west. At 
Svappavaara (commissioned as the result of 
a competition) almost all the residential units 
are grouped together in one long winding 
block (known locally as the Big Snake), 
broken in the middle of Its 200 metre length by 
a shopping centre and school, all under cover, 
and linked together underground, Around this 
as yet unfinished complex are scattered groups 
of single-storey houses, modelled on the tradi­
tional timber houses of the area.

intercourse. Communal life is very important, 
but difficult to sustain. The community must 
adapt itself so that both private and communal 
life is richly developed. A variety of talents must 
be encouraged to avoid the preponderance of 
practical trades, common in the north.
The Kiruna development represents a less 
doctrinaire interpretation of these ideas than 
that at Svappavaara. At Kiruna there is a 
group of free standing buildings, some low. 
some high, all with magnificent views to the

7 store
8 balcony

f entrance
2 living room
3 kitchen

9
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Bootham School hall, 
York
Trevor Dannatt
Assistant: Colin DolUmore
Structural consultants: Ove Arup & Partners
Acoustic consultant: Hugh Creighton

Bootham is a Society of Friends school for boys. 
A hall was required for assembly, meeting for 
worship, lectures, concerts, theatre and opera; 
thus freeing space in the existing building used 
for such functions but inadequate.
The clients laid down detailed requirements but 
also indicated the critical architectural problem 
—that of designing a building of form and 
atmosphere appropriate to daily assembly and 
Friends Weekly Meeting, yet capable of being 
transformed into one suitable for theatre and 
opera, etc.—from serenity to festivity.
The hall, for 440 people, is sited between the 
main school and the outlying science and music 
departments and the routes to these come 
within its aura. A wish to preserve a view of 
York Minster gave reason for not attaching it to 
the main school. However, there was a stronger 
reason for not doing so; from the outset, it was 
felt that the hall should be a freestanding 
building, placed pivotal to the complex of school 
buildings, as is appropriate to Its use. It was also 
felt that such a cardinal building should be 
architecturally distinctive, fully modelled and of 
strong formal quality, analagous to freestanding 
sculpture in a courtyard.
The problem of creating a dual purpose space 
was to reconcile centralized seating for worship 
with focused seating for assembly or theatre.
For central seating, space top lit from four sides 
of a high clerestorey is defined on two sides by 
the walls that separate the crush hall from the 
main hall, on the third side by the side wall of 
the building and on the fourth side by a free­
standing screen wall which stands in front of the 
stage curtains. For focused seating this screen 
wail is raised out of sight and (if necessary) the 
clerestorey blacked out. Directional artifcial 
lighting, related to shallow recesses in the ceiling 
over the stage and at the galleryend, change the 
whole emphasis of the interior, making it appear 
more elongated and bringing the stage to pro­
minence. By means of movable sections various 
arrangements can be made for different types of 
production, e.g. conventional stage, stage with 
forestage, stage with orchestra pit. The hall floor 
can also be flat or in two steps.
The building is of reinforced concrete construc­
tion, exposed externally (sawn board shutter). 
The roof is steelwork and consists of two main 
trusses spanning from stage wall to the two 
columns at the rear and two cross trusses 
cantilevering out to carry edge beams on the 
long sides. These four trusses form a central 
‘box' carrying a high level roof, and clerestorey 
light enters the hall through the trusses. The 
lower roof, surrounding the ‘box’, spans off the 
trusses with an 18in gap between It and the 
lower structure, over which it hovers like a 
velarium. Both roofs are of edge reinforced wood 
wool spanning on to secondary joists. The 
steelwork was grit blasted and zinc silicate 
painted throughout to ensure good protection. 
Ceilings are of expanded metal and plaster. The 
roof finish is part proprietory sheet, part copper 
with copper facings and flashings.
Contract price, £62,000.
General contractors: L, H. Beal 4 Son Ltd.

March 1967ign



Long section
1 dressing room
2 orchestra pit
3 raisable screen
4 forestage
5 crush hall
6 stage grid 

Photos: 1 <S 3, Frank Donaldson

South-west view of hall as approached from school

Isometric showing the planning arrangement and the 
structural schema; a steel root truss and a concrete 
box

West side and stage end with dressing rooms. The 
concrete feature conceals lower level lavatory windows

7 screen in raised posi­
tion

8 vent plant
9 clerestorey

10 louvres
11 adjustable floor
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11 2
General view of hall from rear of balcony arranged for 
assembly, screen wall in position in front of stage 
curtains and opening

Front entrance to hall from foyer
3
West arm of crush hall Photos: Co/in Westwood

2
3134 Architectural Design March 1967



For the price of an ordinary desk you can buy one from Carsons

In particular the '800 Group' into which we have put so 
much development and design thought to help you sit 
correctly and work more comfortably—not comfort that 
invites an afternoon doze, but a gentle incentive to 
work alert, contented and relaxed. It's good-looking too,

interchangeable, so that with the turn of a few screws, 
you can make your clerks into managers and your 
managers into directors.
Carsons also produce many other functional designs 
and provide an irresistably economic leasing plan to 0

but more than that, the '800 Group' is a complete pro­ cover all their products.
gramme of desks, tables, storage and seating, for use in Why not write now for the Carson-Plan for all office
reception areas, general and executive offices, dining and contract Interiors to Department A.D.
and conference rooms. And that Is not all, for the Furniluredesignedby Keith Cieminson, M.S.I.A. [R](o]QJ][P‘600 Group' is easily demountable and completely Sealing by Kay Kerbing, M.A.A.



Sunless
Sle*l

Slender ‘Silver Fox’ 
stainless steel-clad 

mullions have 
lasting elegance

The Centre at Feltham. built by Hallmark 
Securities and leased as shops and 
offices, makes admirable use of the 
effects which only stainless steel can 
create. Here, slender mullions of Silver 
Fox Stainless Steel are contrasted cleverly 
with the deep-section canopy. Conse­
quently. the building conveys an im­
pression of airiness and light combined 
with strength and structural efficiency. 
The main mullions to the screenwork are 
formed of pressed box stainless steel 
sections, and the doors are pressed 
hollow stainless steel sections. The can­
opy is constructed of rolled steel joists, 
encased in stainless steel.

The Cenire. Feltham. Architects: R. Seifert & Partners. Contractors: R. Costain Ltd. 
Stainless Steel fabrication; Culford Art Metal Ltd.

SEPARATE GLAZING BEADS AND GILLS ELIMINATED
If glass has to be replaced in the screen, 
the stainless steel centre pad rails and 
head sections can be removed to allow 
the glass to be placed in the open rebates, 
and slid behind the vertical sections. This 
eliminates the use of separate glazing 
beads and cills.

If you'd like to know more about Silver Fox stainless 
steel, write now for the recently published book ‘Stain­
less Steel m Architectural Design'.

STOCKSBRIDGE SHEFFIELD

The makers of Silver Fox Stainless Steel
A $jbiidiary of TAe Unitvd 9te«l CompaniM LImitad

Code 30 AD Page 3J/Code 31



Conference centre
Riyadh, Saudi Arabia
Trevor Dannatt
Structural consultants: Ove Arup and Partners
As the result of the international competition
organized by the lUA (International Union of 
Architects)*, limited to six architects, Trevor
Dannatt, the British participant, has been
invited by the Government of Saudi Arabia to
develop his winning design+.
This consists of two closely related units. A
conference centre comprising a hall with 1200
seats, three small meeting halls for 200 each.
generous foyer, exhibition and refreshment

administrative and service accommo-areas.
dation, etc. A luxury hotel with 200 bedrooms.
residents' reception areas and lounges, dining
room for 300, private dining rooms, kitchens and
all necessary service areas.
The design of the hall, strongly influenced by
given criteria, aims to create the right environ­
ment for conferences (rather than an auditorium
atmosphere). Movement from foyer to hall hap­
pens in the centre of both spaces, bringing and 
keeping delegates together (either way). The 
foyer, technically less critical, is regarded as
major architectural/social space.
The solution proposed is to form a generous
load-bearing structure over all the accommo­
dation except the halt, extended as necessary to
provide entrance and loggia spaces, and to use 
this upper floor as car parking deck under its 

lightly constructed sun reflecting roof,own
giving double protection to lower spaces.
Thus the car is accepted as the normal way of
arriving and its convenience exploited. At the 
same time arrival is an architectural experience
and parking is made easy.
The design of the hotel involved a deliberate 
intention to avoid the faceless pattern of an
■International Hotel' and to design a building of
a character arising from its special problems.
For sun protection, private rooms are arranged 
to open onto patios, which either face north­
wards or are protected by overhangs.
1
General view of foyer looking towards the upper foyer
2
Site plan

2 conference centre1 hotel
3 & 4
Plan and cross section of conference centre

3 upper foyer1 general foyer
4 VIP suite2 exhibition area

* Announced AD January 1967 
t Design by the runners-up, Gutbrod and Frei, on
page 104
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Rusting steel
General use structual steel in building has been 
inhibited by two major factors. Firstly the quick loss in 
strength and shape of steel structures subjected to 
fire and secondly rapid weather'Corrosion.
Everybody knows that the latter can be restrained by 
painting the steelwork, but it requires periodic re­
painting—an expensive and often difficult operation. 
No architect would dream of covering a roof with steel 
plates, though copper and aluminium are often used. 
The two non-ferrous metals do corrode, but the oxi­
dized metal forms a protective skin which so retards the 
corrosive action that it can be regarded as negligible. 
What most people in the building industry do not know 
is that there have been steels with similar oxidizing 
properties available for about 25 years. During the 
chromium and nickel low alloy steels were developed 
which had a higher strength than mild steel but 
similar manufacturing qualities, and they became 
popular in America for railway wagons and heavy 
construction equipment. Some interest was aroused 
by these steels appearing to have an improved paint 
life over mild steel, and corrosion tests were begun. 
Shortages during the war led to further developments 
using manganese and vanadium in combination with 
carbon steel to produce a similar high strength steel at 
reduced cost. Interest in the original low alloy steels 
did not revive after the war. But the corrosion tests 
continued. As they continued a rather remarkable 
feature became apparent. Corrosion rates of unpainted 
steel exposed lo typical industrial conditions declined 
to insignificance in about two years.
At first this steel was used only on railway wagons, 
heavy containers, mixer drums and construction 
equipment. Then, in 1961, Eero Saarinen used rusting 
steel for the structure of his Deere 4 Company building 
at Moline in Illinois (see AD, August 1965). Since then 
several buildings and bridges of this material have 
been built. The most notable have been the Chicago 
Civic Centre (see AO, November 1966) and, In Britain, 
the Cummings Engine Company at Darlington 1 by 
Kevin Roche, now chief designer of the old Saarinen 
office.
When these steels begin to rust they look just like 
ordinary rusting steel. Slowly this rust darkens to 
provide a dense tough coat which does not flake or 
crack. The colour depends on the atmosphere—in an 
industrial climate it turns dark brown with a good 
uniformity of character and colour. The speed of the 
change also depends on the atmosphere; normally it 
will take one and a half to three years, but there is some 
variation in speed of attack depending on the locations 
of the members of a structure. This can be reduced by 
grit blasting exposed members to ensure that they 
have a uniform surface to start with, but the heat of the 
sun evaporating moisture on surfaces will still acceler­
ate the formation of the film.
Considerable testing has been done on the corrosion 
characteristics. Obviously the rate depends on the 
atmosphere, but continuing the curve of reduction in 
thickness of a plate (exposed both sides) against time 
we would expect to lose about i^oin. in one hundred 
years. In some atmospheres the attack is accelerated: 
near the sea it is about six times as fast: by the sea it 
is much greater. Constant immersion is dangerous, 
the protective coat is continuously leached away as it 
forms: thus detailing, so that no water is entrapped 
in the structure, is of vital importance. The problem is 
eased by the fact that the material is easy to weld. 
Rusting steels in plate and sections suitable for use in 
building structures, are produced and rolled by three 
firms in this country. Colville’s, Appleby-Frodingham 
and Dorman Long all make Cor-Ten and T-t steels 
under licence from United Slates Steel. Both of these 
steels are high strength, which means reduced section 
areas compared with mild steel, but the elasticity is the 
same so that the depth of sections is not reduced.
No British Standard exists yet: it can be specified to 
conform to ASTM specification A441. Cor-Ten is the 
trade name of the steel produced by USS, and Mayan 
R is the steel produced by Bethlehem Steel Corporation. 
Cost comparisons are difficult. It is possible that the 
cost of a rusting steel building would be cheaper than 
a mild steel one; almost certainly the first maintenance 
painting would pay any premium. Edmund Happo/d

Photo: Forum
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TOP FOR BOWLERS! Armstrong tecture—add a bright new look to older buildings, 
are the leading manufacturers of mineral fibre ceil- They have excellent acoustic qualities. Armstrong 
ing tiles. In bowling alleys as in schools, restau- Ceilings are speedy and easy to erect. Specify them 
rants, offices, hospitals, and public buildings they wherever you are looking for top designs with top 
are the obvious choice. Armstrong Minaboard and performance. Samples readily available.
Minatone harmonise effectively with modern archi-

CEILING SYSTEMS BY (Armstrong
ARMSTRONG CORK COMPANY LIMITED.CEILINGSYSTEMSDEPARTMENT.WOODGRANGEHOUSE.WOODGRANGE AVENUE. KENTON. MIDDLE Srx lU.EPHONL WORDSWORTH 0151.

Meiers of Minatone. Minaboard rececone. riai/ertone. Cir‘AT R?



take a quick run 
through the

high performance range

H

Vectair Warmline Forceflo Uniflow Radiant Panels
Individual panels for 

horizontal or downward spot heating or 
discharge on low, 
medium and high 
pressure hot water or 
steam systems. 12,000 
to over 300,000 
BTU/hr.

Natural convectors for Continuous run Fan assisted convectors Unit heaters for 
wall mounting or free- perimeter convector available as free­
standing. 12 lengths, 3 heating which is robust standing, wall 
depths and 5 heights in manufacture but 
provide a model to suit flexible in installation 
every location. The new to allow for building 
casing makes Vectairs tolerances, 
the ultimate in

continuous strip for an 
even heat distribution.mounting, recessed, 

remote and ceiling 
mounting models 
providing from 10,000 
to 62,000 BTU/hr.

Both types are available 
ii^ a full range of sizes 
to suit all installations.

convector heaters.

HIGH PERFORMANCE HEATING FROM BIDDLE

F. H. Biddle Ltd, 16 Upper Grosvenor Street, London W.1. Tel: HYDe Park 0532-9

Sa/es Offices: NUNEATON—Tuttle Hill, Nuneaton, Warwickshire. Nuneaton 4191-4 
HARROGATE—69a Station Parade. Harrogate 66016. NEWCASTLE—10 Neville St-, Newcastle upon Tyne 1. Newcastle 21955

GLASGOW—3 Annfield Place, Glasgow, E.1 Bridgeton 4871-2



Wind and braking forces are taken out on the columns 
and expansion is relieved at each suspended span. 
These columns are cantilevers, pruned at the tops and, 
in order to take the bending without too great an in­
crease in steel area, are fabricated from standard I 
beams, cut castellated and welded. For simpler welding 
and to stiffen the column webs, the joint down the 
column centre is overlapped,
Steel has the best strength/weight ratio of any common 
material. Full utilization of this means fabricating in a 
factory the largest possible units transportable by road. 
Yet the units are relatively light and site work is a 
minimum. The use of Cor-Ten and T-1 steels means no 
repainting costs. This is a major breakthrough in the 
development of steel utilization. Protection of steel is 
no longer a design consideration and need not dictate 
the form of the bridge. No longer is it necessary to have 
box girders, with their exposed areas reduced by the 
boxing, An entirely new aesthetic for steel bridge 
design can be developed.
The group fell strongly that they wished to express the 
two-way structure, quantity production techniques 
and the characteristics of 'rusting steel'. But they felt 
that the beauty of an individual bridge was not enough. 
Many such bridges cross the road and it is the form of 
the many within the total environment of the road 
which matters. An overpass bridge should not be a 
restless arch jumping across the driver’s vision. It 
should be a quiet, well designed and static piece of 
road furniture, causing no distraction by its scale or 
appearance.

way spanning is necessary for distributing bridge 
loads, this decking is designed to deal with it in the 
most efRcient manner—orthotropic grid plates of 
constant depth with the variation in bending moment 
expressed by the spacing, sizing and fabrication of the 
vertical members. Thus, in the suspended deck unit, 
the load distribution is primarily longitudinal, and the 
transverse members are spaced well apart as fheir 
major function is only one of transverse distribution. 
The T beam action in these suspended units enables 
the vertical members to be castellated, thereby saving 
steel and welding. The voids in the lateral members 
occur where the longitudinal members are full depth 
enabling the important horizontal welds to be taken 
through uninterrupted and giving maximum support 
for the deck plates.
The action in the cantilever deck units is almost 
entirely two-way, as the loading of the suspended units 
is carried into the columns by the vertical members 
running in both directions, The negative bending 
moment in these units is dealt with by slopping the 
castellations, increasing the vertical member thickness 
and decreasing the unbraced lengths of the vertical 
members. As the vertical members are fixed on three 
sides, buckling is not a major problem and shear is the 
major sizing force.
All units have been designed to be fabricated, using a 
welding bar jig, face down, in the works. The width of 
the units is the maximum which can be handled on the 
road and the maximum unit weight is 9^ tons—easily 
handled by a mobile crane.

Bridge design
D. Griffin, E. Happold, O. Vanggaard, 
J. Wood (all from Ove Arup and Partners)
Architect: Trevor Dannatt
In October 1965, the United States Steel Corporation 
announced an International Bridge Competition to 
design an overpass structure. This would carry a two- 
lane highway over a four-lane interstate highway with 
frontage roads. Judges were to give equal value to 
originality of design; degree fo which steel was used; 
economy in design, fabrication, construction and 
maintenance: and finally, appearance.
Fascinated mainly by the challenge of reflecting the 
characteristics of the new Cor-Ten and T-1 steels and 
the problem of the relationship of a bridge structure to 
its environment, the group entered a design. They felt 
that a motorway overpass bridge is usually only seen 
by road users and must have the minimum disruptive 
effect on their concentration. The weight of the carriage­
way above must not cause the driver to slow down and 
the appearance must not distract his attention from 
consistent driving. Any design must be relevant to 
trends in the construction industry. With rising labour 
costs and people’s unwillingness to work outside, the 
more that can be carried out in the factory and the less 
on the site the better.
The engineering form of the bridge is three double 
cantilever deck units, each sitting on four columns, 
with Suspended spanning deck units between. As two­

Comment on the Arup-Design by Edgar Kaufman 
The lechno/off/es involved are quite outside my scope. As 
to appearance the entry was one of few that had 
dignity and decency. On the other hand it also tacked 
something, namely the feeling of participation in the 
smooth speed of highway travel. This was not because 
it was so reticent, so nnodest in the landscape; rather, it 
hxi a good, crisp, outspoken style of its own. But this 
style is one that offered no handhold to the traveller's 
desire to experience a well composed, serial, eventful 
trip. Those entries that succeeded in providing this 
coddling did so in the trite and tired terms, so that 
there was opportur^ity for a new, perhaps better 
founded, way to provide these obbligati en route.

1
Arup group-Dannatt competition design
2
Winning entry by William J. Jurkovich
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SF1 Prototype panels were subjected to 
structural tests by the Council's Struc­
tural Engineer. Tests on the panels, 9ft 
wide by 8ft T^in high, were required to 
check deflection characteristics and the 
suitability of the bolt fixings to the steel 
frame. A deflection of 0-24in at the 
working load of 19lb/ft* was considered 
satisfaclory, as were the recovery 
characteristics.
Before the panels could be used in 
multi-storey blocks of flats in London, it 
was necessary to test the reaction of 
these plastic-faced, steel-framed panels 
to ensure that they would meet the fire 
requirements of the Building Regulations. 
Following three years of exhaustive 
research by the Indulex Engineering 
Company, appointed by the Council, and 
with the collaboration of the Council's 
Scientific Adviser a suitable formulation 
for the plastic skin was arrived at and a 
technique of manufacture was evolved. 
The design for 21* to 25-storey flats is 
conditioned by a module of 6ft 6in, this 
being the final modular size of the 
cladding panels based on the smallest 
compartment of accommodation.
The structural steel frame, organized 
round the module of 6ft Sin, provides a 
basic structural grid at 13ft 4in centres. 
Precast prescreeded concrete floor 
slabs also of 6ft Bin width and 13ft 4in 
long, take bearing directly on the steel 
beams. Alternative floor constructions 
were considered for this element, but it 
was felt that these factory pr<^uced 
concrete slabs were the most suitable, 
as placing on the steel bearing surfaces 
would allow a direct and quick applica­
tion. Pre-packaged flaxboard partitions 
with balancing asbestos wood facings 
form the main compartment separation, 
normally In single leaf but double- 
banked on grid lines. The structure is 
designed to limit deflection to 1:1000 of 
the height. This Is achieved by the 
central core of in situ concrete, encasing 
the steelwork in that area and, incident­
ally, providing both the requisite fire 
protection and an effective barrier to 
noise transmission. The central core 
steelwork comprising welded braced 
framing, supplies the necessary stability 
during the construction period. It also 
ensures the accurate location of the 
exterior cladding through the connec­
tions of the steel floor beams and serves 
as a support and guide for the repetitive 
formwori? for the concrete core.
Structural techniques were developed In 
collaboration with the general contractor 
F. G. Minter, Ltd, and the steelwork 
specialist, Redpath Brown & Co. Ltd. 
This was an essential exercise because 
of the particular nature of the construc­
tional elements. A sequence of site 
operations was evolved by critical path 
analysis, based on the use of a K/60 
tower crane taking advantage of the high 
strength/weight ratio of the cladding and 
the structural steelwork.
In preference to lifting individual panels 
which would be uneconomic in the use

>140

J. W. Davidson*
The SF1 system was designed in the 
Department of Architecture and Civic 
Design of the GLC (formerly LCC), and 
it is being used for the first multi-sotrey 
blocks to be constructed with a steel 
frame clad entirely in glass fibre rein­
forced plastics. The system is the result 
of close collaboration between the 
Council's architect and the construction 
industry and represents an industrialized 
system in which the obvious advantages 
of steel in terms of accuracy and speed 
of erection have been related to similar 
advantages in cladding panels in material 
essentially factory produced but with no 
prior history in such conditions.

Development of the external cladding 
for the SF1 system was evolved from the 
need to provide a solution suitable for 
use on the steel structural frame. The 
wall panel was initially specified as one 
which would have a high strength/ 
weight ratio, would be factory produced 
and would be precise enough to relate 
to the accuracy possible in the steel 
frame. Further, it was defined that the 
wall unit would be of storey height and 
room sized, be easily transportable, be 
complete with a maintenance-free ex­
ternal surface, have an insulative quality 
better than 0-2 U value and an inner 
surface suitable for decoration. It was 
also required that a window aperture bo 
incorporated and that there be a maxi­
mum of three alternative panel types to 
aid standardization. The cost factor was 
also taken into account and limited in 
the case of wall units to the equivalent 
costs in traditional construction.
From this initial design exercise it became 
clear that there was no ready-made panel 
available that would meot all the stan­
dards required. Many alternative mater­
ials were considered and in the case of 
sheet steel, only at that time available in 
a maximum width of 4ft Oin, a number of 
unnecessary joints would have been 
required. This applied to many other 
materials under consideration.
The only n^aterial available suitable for 
the ‘one piece’ application desired 
appeared to be glass reinforced plastic, 
and this had been well tested by the 
familiar LCC ambulances, the bodies of 
which are of this material. Through the

1
cooperation of the Council's Supplies 
Officer's Mechanical Works Division, 
where many of the techniques of plastic 
bodywork had been pioneered, a series 
of developments of plastic wall units 
was put in hand. Early prototypes con­
sisted of shallow trays made by the hand- 
lay-up process which were then filled 
with various insulative materials. The 
panels were sti^ened by a light metal 
frame to which fixing bolts were attached 
through weld nuts positioned at top and 
bottom edges. At this time panels also 
incorporated peripheral endless gaskets 
of tubular shape. This feature was 
provided so that when panels were 
fixed on the steel-framed structure a 
'compression' weather seal would be 
obtained from the location of one panel 
against its neighbour.

Isometric showing erection

Erection sequenceofaslx-panelassembly, 
from the stacks on the site to its final 
position on the building
j
LCC ambulance with a GRP body 
10
Vertical section showing the junction of 
panels and fixing to the steel frame
' I
Vertical section showing junction of 
panels and floor slab 
12
Horizontal section through window 
jambs showing meeting of two panels 
13
A six-panel assembly beiog hoisted 
upright, ready for erection 
photos: 2, 4-8 <5 13 Sam Lambert

* This ariide is the substance of a paper prepared for the British Constructional 
Steelwork Association conference in fS>66, and revised for the 23rd International 
Congress of Steel Information Centres at Essex, June 1967.
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1

of the crane, it was decided to pre­
assemble the peripheral steelwork in 
three-storey welded frames onto which 
plastic panels could be bolted in the 
factory. Field tests were carried out on 
this principle and it was necessary to 
design the steelwork not only for the 
loads it would carry as part of the struc­
ture but also for the additional stresses 
incurred in handling and transportation 
and to limit deflection in this condition to 
avoid damage to the cladding panels. 
The panels themselves had to be con­
sidered in the same way. Early prototypes 
indicated the potential of the idea in 
providing an economic and rapid con­
struction of the building with all the 
advantages of immediate weather 
exclusion,
These early tests were based on a 9tt 
wide assembly, but when the layout plan 
was revised to meet new standards, the 
panels were redesigned on a 6tt Sin 
module. It then became clear that the 
most economic frame-and-cladding unit 
would be a six-panel assembly. Apart 
from being the largest unit capable of 
being transported by road (27ft x 13ft 
4in), this represented an area of 360sq. ft. 
of combined walling and structure and 
a load of about three tons for each crane

<138
assemblies. Spliced connections, using 
friction grip bolts, unite the tiers vertically, 
At corner conditions, diaphragm gusset 
plates provide the continuity in the 
peripheral steelwork and act as anchor­
ages for the corner cover units.
The sequence of operations for the 
erection of frame and floors is as follows; 
Erect three-slorey-high central core 
welded steel bracing frames.
Erect three-storey-high welded steel 
peripheral frames with plastic wall 
panels attached, in conjunction with 
inner frame steelwork.
Apply repetitive shuttering and pour 
concrete around central steel core.
Place pre-screeded precast floor panels 
in position.
The above sequence is operated on a 
15-day cycle, including 11 days for the 
erection of the steel frame and cladding 
frames and four days for the precast 
floor slabs.
The steel-framed structure is being 
fabricated and erected by Redpalh 
Brown & Co. Ltd, who have been respon­
sible lor the design and development of 
the prefabricated structural frames. The 
steelwork is designed to BS 449and weld­
ing will be to the appropriate specifica­
tion, BS 1856 or BS 2642. Ultrasonic 
inspections of the welding will be 
carried out on a number of frames during 
fabrication. 'High yield stress (welding 
quality) structural steel' to BS 966:1952 
became available during the development 
period and advantage has been taken of 
this. Columns up to the tenth floor are 
designed in this steel which proved more 
economical than mild steel to BS 15 for 
these compression members. The use 
of high tensile steel for these heavier 
loaded columns, with mild steel for the 
upper lengths, also permitted a continuity 
in the column dimensions throughout 
the height of the structure, thus limiting 
the jig patterns to standard sizes. 
Foundations for the first two 22-storey 
blocks at the Walterton Road site, 
consist of large diameter (2tt 6in and 
3ft 6in) under-reamed bored piles to a 
depth of 40ft with a main-beam grillage 
with stub columns to receive steel bear­
ing plates at stanchion positions. Piling 
was completed in two weeks for each 
block.
it had been assumed that there would 
be savings in foundation costs for a 
building using a steel frame and light­
weight cladding units and this assump­
tion has been shown to be correct m the

case of Walterton Road where, in com­
parison with the estimated cost of 
foundations for a similar height block in 
traditional construction, a saving of over 
50percent was affected. It is appreciated, 
however, that the actual costs will vary 
for different sites and subsoil conditions. 
The plastic panel skins are pressure 
moulded in the United States from 
British materials in a process similar to 
that used for glass fibre motor car bodies- 
The panels are shipped to the United 
Kingdom where they are further proces­
sed, provided with reinforcing frames 
and bolt fixings, gasketed aluminium 
windows and insulative fMling. Panels 
are then individually crated and des­
patched to the steel fabrication shop 
where they join in the final stages of the 
steel assembly line. Here they are lifted 
by gantry crane and bolted to the three- 
storey steel frames. Three of these 
assemblies now combining framework 
and panels are then loaded on to specially 
designed stillages for low-loader trans­
port. The final stage involves transport 
to the building site where the stillages 
are rolled from the loaders on to site 
cradles from which the assemblies are 
subsequently lifted into position on the 
building. It is interesting to note that the 
plastic panels are untouched by hand 
from the time they leave the plastics 
factory.
The first steel/plastic assemblies were 
erected on November 24th, 1966. Experi­
ence gained in actual site operations has 
indicated that the 15-day cycle for the 
three-storey constructional sequence 
may be improved upon.

lift.
The accuracy of the factory-produced 
panels located on a steel frame has made 
it possible, through simulated tests, to 
define the joint dimension between 
panels with tolerance for expected 
movement which is accommodated by the 
gun-applied polysulphide sealant for 
which the edge detail of the panels has 
been designed. An initial plastic adhesive 
strip, employed during construction, 
keeps the building weathertight for 
finishing trades.
Precision is achieved in the following 
manner. Each steel component for the 
six-panel assembly is first individually 
jigged and drilled as required for fixing 
the plastic panels. Following this, the 
individual members are placed in another 
jig and welded together to give a frame 
three storeys (26ft 2iin) high and two 
modules (13ft 4in) wide.
The edge member of each three-storey 
assembly is an inward facing Bin x 3in 
channel section. In their location on the 
building these assemblies are bolted 
together so that adjacent channels are 
united bacK-to-back. Steel packing plates 
^in thick are used between the channels 
to ensure accurate spacing of the

3

1
View of meeting of two assemblies, 
showing steel framework. The upright 
on the lop left is part of a temporary 
handrail
2
Junction of three assemblies bolted to 
steel framing
3
Junction of two assemblies and a steel 
corner panel set at an angle of 45 '. The 
upright is part of a temporary handrail

A steel corner panel being fitted to an 
assembly prior to hoisting 
5
Internal steel joists being erected after 
positioning of the six panel assemblies 
Photos: 1-5 Sam Lambert

4

4 5
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Indulex
Lightweight
Cladding

21 storey flats for the Greater London 

Council
Architect: Hubert Bennett, F.R.I.B.A. 

Contractor: F. G. Winter Limited

The World's first moulded glass fibre>einforced plastics panels for high 
rise buildings were developed and manufactured by us in co-operation 
with the Department of Architecture and Civic Design, Greater London 
Council.

INDULEX ENGINEERING COMPANY LIMITED
27 Albemarle St., London W.1 
Tel. Mayfair 3003
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F G MINTER L™
have appreciated being associated

and working with

THE GREATER LONDON COUNCIL

in the development of

SF1 SYSTEM

together with

REDPATH BROWN & CO. LTD.

and

INDULEX ENGINEERING

COMPANY LTD.
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FORMULA 
FOR RAPID 
CONSTRUCTION
Steel + R.G.F=S.F.1
The S.F.I. system—comprising a steel frame 
and reinforced glass fibre cladding panels—is 
ideal for the industrialised building of multi­
storey flats. Steel has the advantages needed 
for industrialisation—high strength/weight 
ratio, structural economy, precision produc­
tion and high-speed erection.
The G.L.C. flats, now under construction at 
Westminster and Tower Hamlets, have a 
steel frame designed, fabricated and erected, 
complete with wall units, by Redpath Brown in 
collaboration with F.G. Minter Ltd. and Indulex 
Limited.

Designers: Department of Architecture and Civic D*sigr> 
of the Greater London Council.
Architect: Hubert Bennett, F.R.I.B. A, Architect to the G.L.C.

REDPATH BROWN
EDINBURGH GLASGOW LONDON MANCHESTER
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lighting concepts ...
Display units with fully directional mountings 
and no visible cables or joints, form part of 
the wide range of display lighting in 
Catalogue 31 A, which illustrates some of the 
best Ideas in tungsten lighting to-day

Merchant Adventurers M«rcK«nt Atfv»ntur«rs Catalogu* 3IA

FeUham, Middlesex. London Showroom; 231 Tottenham Court Rd. W1

2360 pendant and multi-directional display units — ceiHnq. wall or floor mounted



one of which, the parking terminat, clearly 
constituted the major item in the com­
petition.
Illustrated below isthedesign of the parking 
terminal of the prize-winning scheme by 
Manfredi Nicoletti [architect), Riccardo 
Morandi {engineer) and John Peverley 
{planner)

Recently, the city of Venice organized an 
international competition for the design of 
the development of the new island of 
Tronchetto (AO, Dec. 1964, p. 593). The 
island had b^n created by reclaiming part 
of the lagoon near the approach causeway 
to the city from Mestre. The programme 
contained a number of separate elements.

Car parking 
terminal
John Peverley

1c iC;r

i t

1 8

that is of continuing interest in the design 
of garages in other urban contexts.
A solution was found that caters func­
tionally for the mass arrival of large 
numbers of people and the long-term 
storage of their cars, while at the same 
time providing the full range of reception 
facilities necessary in any major trans­
portation terminal.
To some extent a parallel precedent 
already existed m the organization and 
functioning of a large terminal railway 
station 6.
In a broadly similar way, but for different 
functional reasons, the parking garage 
proposed for Tronchetto also fans the 
traffic out and brings it to a common un­
loading edge where all the public 
facilities are located in the form of a 
concourse or galleria 7, 8.
It was decided that the parking garage 
would be designed as a physical ter­
mination of the autostrada with the two- 
dimensional road evolving to become a 
3-dimensional multi-storey structure 1. 
In a garage of this size the functioning 
and organization of the terminal building 
should be visually expressive and under­
standable to the approaching motorist, 
and that for clarity of entrance and exit 
circulation, a simple one-way cyclical 
system should be used.
These last two functional criteria were 
essential to the successful operation of 
the parking garage. The terminal accom­
modates 6500 cars and 600 buses and 
will be the largest garage in the world. 
Because of its low overall height, great 
size and intermittent seasonal use, a 
mechanical or attendant system of 
parking would not be economically 
viable. This means that the driver of a 
a car has to take an active part in all the 
operations involved in the termination 
of his journey, including unloading of 
passengers and baggage and the park­
ing of his car.
It was decided that it could not be left 
to the individual driver to find one empty 
space out of 6500 spaces distributed over 
four parking levels. A numbered ticket 
or token tor a parking space would have 
to be issued to the car at the time of 
arrival by a simple electronic computer 
located at the ‘toll' station at the entrance 
to the garage. At the time of departure 
the numbered parking ticket would be 
handed in at the exit toll station and fed 
back into the computer which would 
simultaneously register the parking 
charge incurred and release the parking 
space for a new arrival.
In addition, at the entrance toll station, 
cars are segregated on to the four upper 
levels of the garage, and buses are

directed to the ground level.
The approaching car driver selects that 
level corresponding with the colour or 
number of his ticket. The access roads 
are segregated from the parking areas 
and are designed on a one-way cyclical 
system leading first to a centrally located 
arrival and unloading concourse and 
then to the parking areas.
To avoid making the passengers walk 
long distances with their baggage 
through the garage from the parking 
place to the embarkation point for the 
boats into the city, each parking deck is 
provided with its own loading and 
unloading area for passengers and 
baggage.
These unloading areas form ‘edges’ 
which are grouped around a great 
covered central space or galleria, the 
equivalent of the concourse area in any 
major railway terminal. Here are located 
the travel agencies, tourist information 
kiosks, banks, post office, toilets and 
wash rooms, shops, tobaconnisls, news­
agents, bars, restaurants, baggage de­
pository, etc., etc. This is the first point 
of physical arrival in Venice, and it is 
from the various levels surrounding the 
concourse that first impressions and 
first glimpses of the city and its water 
way of life will be obtained, and an 
understanding of the organization of the 
terminal facilities and the impending 
change to water transport will be com­
prehended.
After the discharge of passengers and 
baggage, the vehicle proceeds along an 
internal distribution road directly to its 
reserved numbered place. After parking, 
the driver can then return along a 
segregated pedestrian way to rejoin his 
passengers in the concourse. The 
pedestrian way is also designed as a 
structural spine to the building, per­
mitting ventilation to be effected in the 
centre of the parking areas, and natural 
light to be admitted to the pedestrian 
ways.
The various unloading edges around the 
concourse area are connected to the 
ground level by escalators and baggage 
lifts. One end of the central concourse 
connects to a protected floating plat­
form for embarkation on to the water 
buses and ferries operated by the city 
of Venice, Theotherend of the concourse 
connects to the local buses and to the 
buildings of a cultural and recreational 
centre. There is also a vertical con­
nection from the concourse level to a 
helicopter station located on the roof 
of the terminal. The procedure involved 
for departing is the reverse of that for 
arriving.

The problems raised by the Venice park­
ing ierminai are nof primarily peculiar to 
that city, but have a particular relevance 
to the design of parking garages as a new 
element in city form making for the 
immediate future.
Fundamental research into the functional 
design of parking garages, not only in 
terms of circulation of cars and pedes­
trians. but in terms of the garage as a 
transition point between one form of 
movement and another, is currently 
totally lacking. Similarly lacking is re­
search into the parking garage as a 
physical and possibly standard symbolic 
locational element in city design. 
Garages designed for commuters and 
located as a matter of star\dard planning 
policy on the radial roads of an existing 
city, around the periphery of the central 
area, might take the form of enlarged 
bridges over the radials as suggested in 
the sketch in the Leicester Traffic Plan 
{AD, Dec. 1964, p. 586) 2.
Alternatively, a garage designed in a 
shopping centre might take a linear 
form, with a car access edge on one side 
and a pedestrian access edge on the 
other, on to which are latched a number 
of department stores or the pedestrian 
system of the centre 3.
It would also seem that the days of the 
multi-layer centre with the parking 
garage conceived as an uninterrupted 
subterranean level throughout the cen­
tral area may be numbered; as experi­
ence at Cumbernauld and other similar 
shopping centres is demonstrating the 
very real problems of coordinating the 
designing, construction, financing, rent­
ing, administration and legal rights of a 
community garage overbuilt with a col­
lection of small retail properties 4.
These difficulties may result in a de­
creasing acceptance of overall parking 
layers in favour of multi-storey parks con­
centrated at stategic locations through­
out the central area, in accordance with 
a standard planning policy 5. A parking 
garage will aggravate congestion unless 
the capacity of the surrounding streets is 
sufficient to accept the extra traffic 
volumes generated by the garage. 
Whatever the outcome, some research is 
needed immediately into the designing 
and operating of garages in the future 
as physical extensions of the city road 
system and as physical extensions of the 
functional organization of the buildings 
and patterns of movement within the 
central area (what Is referred to in the 
Buchanan Report as ‘traffic architecture' 
—paragraphs 80 and 118).
It is this functional aspect of the design 
solution for the Venice parking terminal
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Design Prototypes seeking 
manufacturers

Photos by the Cooncit of Industrial I 
Design who exhibited the furniture at i 
the Design Centre in January |

Fibreboard chair 
D. David Bartlett
Cut from two sheets of fibreboard 
<60ir» X 40in) laminated with thin poly­
thene film. The board is then scored 
tightly, folded into shape and held to­
gether simply by interlocking the seams. 
It is intended by the designer (shown 
here) to use gay coloured designs on a 
white board.

Cardboard chair 
D. Peter Murdoch
Originally designed in polypropylene, 
plastic coated cardboard—folded and 
riveted—has been substituted to reduce 
manufacturing costs.

Polypropylene chair
D. Peter Murdoch
Flat sheets of polypropylene, folded and 
riveted together, are supported on a 
tubular steel leg structure.

Monoform chair 
Nigel Walters
Of glass fibre, this cantilevered stacking 
chair relies on its curved surfaces for 
rigidity and strength.

Prestfibre chair 
D. Gerald Tyler
The fibreglass prototype is intended 
for production in Prestfibre (a moulded 
wood pulp made by British Moulded 
Fibre Ltd, with whom the designer 
is associated), and upholstered in 
moulded polyether foam covered in 
stretch PVC. Seat and base shells stack 
and are screwed together.

Double rocker 
D. David Goodship
The ply sides of the prototype are each 
constructed from three separate pieces: 
the end and centre tubes are of rein­
forced cardboard faced with ply and 
upholstered with polyether chip foam. 
Glass fibre and PVC would be used in 
future versions.

Ply rtursery units 
D. Susan Ekins
Birch ply and a nylon joint are used for 
the knockdown units. Without the poly- 
ether foam cushions, the chair can be 
used as a desk and the stool as a table.

Polythene nursery units 
D. Noel Fleury
These are two basic units, both one- 
piece mouldings in a combination of high 
and low-density fwlythene. The rotational 
casting process used entails very low 
tooling costs.

Folding chair 
D, Alex Roberts
In birch ply finished with polyurethane 
paint, plus canvas seat, back rest and 
arm straps, the chair has brass butts 
hinging the side frames which allow It to 
fold completely flat, the back rest being 
hinged to the seat by the canvas which 
is secured throughout by rustproof staples 
driven in pneumatically.

Polythene stool
Graham Fairfax-Jones 
Made from a single piece of pressed 
polythene scored with a thin line and 
folded Into shape, the form is achieved 
partly through the natural resistance of 
the material.

Additive knockdown chest of drawers 
D. Trystram Mylius
The drawers and framework, all in birch 
ply, slot together without any mechanical 
fixings.

Polytherre chair
D. Ronald H. Flood
Made from a single pressed polythene 
sheet, scored lightly, folded into shape 
and welded on three seams; then riveted 
to a base ring of aluminium tube.
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Joe Colombo
Prof Joe Colombo, after much research, 
reckons to have solved all the problems 
of chair design with his latest stacking 
model for Kartell of Milan, which is just 
coming onto the market—a one-piece 
injection moulding in polypropylene, with 
added feet of the same material equipped 
with shock absorbers. These feet are of

Fibreboard nursery furniture 
Designed and made by Reed Corrugated 
Cases Ltd, the corrugated fibreboard 
nursery units are intended for assembly 
on delivery, the desks stapled, the chairs 
folded and tacked. The furniture is 
currently being tested in a Bucks nurserv 
school and standing up well to it.

several heights to cater for varying needs. 
The technological characteristics of the 
material are such that the chair will be 
low cost and can be made in an infinite 
range of colours (also chrome or metal 
finish). Clip-on cushions will be available. 
Finmar will be importing the chair into 
Britain (see also p.l45).

I
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i
i i

Odd-job slot-togethor furniture 
Designed by Liz Goldfinger and made by 
Studio G (Hutton Rudby, Yorks), the 
knock down units are in birch, ply- 
lacquered or painted bright red, Their 
price, including postage, is £7 3s 6d each 
(cushions extra).

Interslot toy
Roger Limbrick Associates (Belmont 
Terrace, London W4) are the designers 
and producers of sets of 34 pieces of 
slotted coloured ply of different shapes, 
which could be useful for subliminal 
design-conditioning of the young. Price 
38s 6d the set. (Shown here with tin 
soldiers.)
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TWO HUNDRED AND SIX LEA VALLEY KITCHENS FOR STEVENAGE NEW TOWN
□ At the Stevenage New Town Development the LEA VALLEY ‘Continental’ kitchen 
design has been specified. □ LEA VALLEY JOINERY kitchen units are manufactured 
from seasoned timber. □ LEA VALLEY JOINERY kitchen units are finished in exclusive 
DECLAM, a laminated plastic. □ DECLAM laminated plastic has been produced speci­
fically against a known market requirement for selected plain colours. □ LEA VALLEY 
JOINERY units are the perfect fitted kitchen unit for residential developments where 
economy linked with quality is of major importance.
A colour brochure giving full details together with a DECLAM sample can be supplied on request. 
Our area representatives will be pleased to make their services available and subsequently submit 
layout suggestions and quotations for the supply of kitchen units.

Lea Valley ‘ Continental' 
kitchen to be installed in Stevenage 
New Town Development,
Siiam Road, Stevenage.
Architects: Leonard Vincent. 
Raymond Gorbing & Ptnrs., 
Architects & Planning Consultants. 
Southgate House, Town Centre. 
Stevenage, Hertfordshire.
General Contractor: Gilbert-Ash 
(Southern) Ltd., 17 Park Place, 

Stevenage.LTD62 BILLET ROAD. LONDON E.17. LARKSWOOD 1937 & 1944



The big step ahead 
in roofing slabs
is Dri-dek
We asked ourselves how we could make wood wool 
rooting slabs even more useful and efficient. And we 
found the answer by developing DRI-DEK, an im­
portant addition to the Gypkiith slab range. Pre-felted 
DRI-DEK cuts out the need for a wet sand/cement 
screed before the built-up roofing is applied. Joints 
can be sealed if immediate waterproofing is required. 
A triple saving: time, weight and materials! DRI-DEK 
slabs are uniformly thicknessed before the felt is 
bonded on. They are available in Channel Reinforced 
grade and also in Spanlock with speed-the-job spans 
of up to 1ft. Write for technical literature. And it's 
worth remembering that British Gypsum service Is 
expert, practical and quick.

British Gypsum 
put pace into building

to
BG

British Gypsum Limited Ferguson House. 15-17 Marvlebona Road. London NW1 
A member of rhe BPB Industries Group

Telephone: HUNler 1262 Telex 24602 and 25242

AD Page HO/Code 39



Joe Colombo (continued)

Thanks to the enterprise of Finmar Ltd, 
(32 and 34 Avon Trading Estate. London, 
W14) we can now see, touch and buy 
the luxurious white and black confec­
tions designed by Prof Joe Colombo for 
Corrfort-Milano,
(The prices given are those quoted by 
VASA Ltd, 31 Lowndes Street, London, 
SW1).

Goff Cfub 1002, matching sofa, chair, 
stool and table, consisting of lacquered 
wooden boxes with separate cushions. 
All the units move on castors. Sofa, £196 
(cloth) or £284 (leather); chair, £103 or 
£142; stool £54 or £59; table £46.

E/da 1005, a monolithic reinforced plastic 
shell frame with seven separate down- 
filled cushions clipped onto the uphol­
stery lining the shell. Available all in red 
as well as in white with black cushions 
with leather upholstery, £201; cloth 
£150 10s.

<-----Si

Selfa 1001, in moulded ply with steel 
spring and leather upholstery, £65 10s.

Supercomfoft 1000, with a lacquered bent 
ply frame with removable leather cush­
ions, leather upholstery and inner plastic 
springs, £68 or £102, depending on the 
height of the back. Matching stool, 
£25 10s.
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Living, 19902

Archigram Group
The intention of this exhibit, sponsored by the 
Weekend Telegraph on show this month at Harrods 
in Knightsbridge, is to demonstrate how computer 
technotogy and concepts of expendability and 
personal leisure might influence the form of future 
homes.
The living space 1, 4, is intended to be in a space 
frame 2 or suspended within a tensegrity structure. 
Enclosure is created by skins which close together 
or separate electronically. The floor and ceiling 
be transformed from hard to soft as acoustic/space/ 
light regulators or inflated in certain areas as required 
for reclining and sleeping.Theadjustablescreensof the 
robot towers (robots Fred and James) 8, define 
smaller areas within the main volume where 
be totally enclosed—enveloped In an event generated 
by the projection of films, light, sound and smeliies. 
The push of a button or a spoken command, a bat of 
an eyelid vvill set these transformations in motion— 
providing what you want where and when you need it 
10-16. Each member of a family will choose what they 
war>t—the shape ar^d layout of their spaces, their 
activities or what have you. The hover chairs 1, 9, will 
provide an instant link-up with local amenities 
access to the nearest transit interchange. A fully 
integrated systems approach to domestic bliss.

can

one can

' miMsti I

or



0
\ft

a
i Sio|o 0
EO

s
UB
1®^ ooo

lo^
[7-

00• • loooOl

5

6

7

Photos: 1, 6, A 7 Terence Donovan courtesy Weekend 
Telegraph: 5 Archigram Group

6 3D TV scrceni
7 robot ‘Fred’
8 robot 'Jamc*'
9 tcr««n

10 hovflrcbair

1 hardware dispenser
2 food dispenser
3 master tontrol
4 inaicaMe bench
5 inflauble couch

quite clear, To say that electronics is important to 
the future of architecture is a truism—somelhing to 
talk about and discuss, yet feet unable to produce 
constructive and significant propositions about, This 
vision of the dwelling of the future takes an elemen­
tary and popularized form, but it is not a compromise. 
It makes clear, without any falsification of our beliefs, 
ideas that are otherwise difTicult to grasp. Participa­
tion in an event such as (his helps to redefine the 
problenris we recognize to be important; clarifies 
our position before another step is taken. It might 
enable all of us to endure better the crisis we live in. 
Architecture remains well outside the orbit of tech­
nological forecasting—the ability to look ahead further 
than you can see—but inevitably and eventually it 
will be pressurized into a more receptive position. 
The public is not interested in the current betrayal 
of the Bauhaus achievement; it is equally, reluctant 
to suffer the inefficiencies of Welfare State housing. 
The only way to involve the public in architecture is 
to give them what they want. We see self-selection 
as the obvious solution.
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Warren Chalk
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te«n(/»dults activiti**

10 pm—3 am 3 am—7.30 am4 pm—6.30 pm 
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When we first started talking about 
heating, lighting,ventilating and 

sound absorption through ceilings 
some people thought we were joking

Now let^s see who^s laughing Sports Forum. This will be one of the 
largest suspended ceilings in the country, 
incorporating acoustics, lighting and ventilation 
grilles. {Architect: Elder and Lester).

At HT we live, dream, breathe and talk nothing but 
ceilings. We've a team of experts ready to advise you 
from the drawing-board stage onwards. Ready and 
willing to stay and see the project through.
But don't just take our word for It (we're biased).
Go and have a look at some of our HT Ceilings. Write for 
Sf B classified technical literature. Or ask the HT man to call.

Heat through 'em. HT'STRATOHEAT' Heating 
Ceiling Systems, with unique new electrical element 
built right in, give gentle uniform warmth at low 
running cost. The ceiling operating at around 100 F, 
has an exceptional safety margin. There are no unsightly 
dust-collecting radiators or pipes. And what's more - 
no maintenance.
Light through 'em. HT Luminous ceilings give you 
glare-free, shadow-free lighting at any level. They can 
provide up to 100 lumens per sq. ft. - or more.
Pretty bright, eh ? And HT Ceilings put any size or 
shape of lighting unit into any ceiling, integrated 
to suit design requirements.

The point is-we're not just talking. We've done it. 
We do it every day. One ceiling design incorporating 
one or all of these functions. Nothing to clutter up 
the building. And one designer, one manufacturer 
means no shared responsibility. Cuts costs. Cuts 
problems. For sceptics, and anyone else who is 
interested, we can point to the evidence:
e.g. Cumberland Hotel, London. Step into the 
Cumberland Hotel. Take a quiet walk down those 
corridors in which we have designed and built the 
Lamina acoustic ceilings and integral lighting.
Note the difference.
{Architect: Cumberland Hotels Premises Dept.)
e.g. Norgas House, Killingworth.The special metal 
tray ceiling built for Northern Gas Board at Killingworth 
(Lighting, Air-Conditioning, and Acoustics). Norgas 
House won the regional award for architectural design 
in 1966. {Architect: Ryder and Yates & Ptnrs.)
e.g. The Billingham Sports Forum. HT Ceilings 
are supplying a special Lamina suspended ceiling 
for the ice-rink and swimming pool at the Billingham

AD Pa|c 41/Codc 40



the city of New York, came to England 
and worked under Bentham. devoting 
much time with Maudslay to the develop­
ment of a machine for making standard 
pulley-blocks in large numbers (about 
1400 pulley blocks were required in a 
man-of-war).
Problems of dimensional coordination 
were accentuated as manufacturing 
methods improved in the first half of the 
nineteenth century. The work of men like 
Henry Maudslay (1771-1851)*, who in­
vented the automatic screw cutting lathe, 
opened new frontiers of repetitive manu­
facture. His concern with accuracy (he 
invented the method of making plane 
surfaces three at a time, and could make 
a 'wring fitt. established very early the 
essential relationship between mensura­
tion and standardization. But it was left 
to Joseph Whitworth*, working between 
1840 and 1880, to establish the four 
fundamental requirements for the manu­
facture of interchangeable products in 
quantity.
Dimensionat standards 
Whitworth recognized the fundamental 
need for common dimensional standards 
with a real meaning. He made standard 
length gauges and strongly urged the 
need for governmental standards of 
dimension.
Use of plane surfaces 
Whitworth recognized with Maudslay 
the need for plane surfaces as aids to 
measurement, ‘I cannot impress too 
strongly ... the vast importance of 
possessing a true plane as a standard 
of reference. All excellence in workman­
ship depends on iL' Without an accurate 
plane surface, many dimensions of 
components are extremely difficult to 
measure and there can be no control of 
warping and other forms of distortion. 
Control of dimensions—use of gauges 
Whitworth stressed the fundamental 
need to control the dimensions of inter­
changeable manufactured items and 
recognized that the ability to measure 
was the key to progress In this field, He 
spoke of the power of measurement. He 
made standard plug and ring gauges 
and advocated their use. In 1841 he said 
in discussing screw gauges:
‘To maintain uniformity, provision must 
be made for multiplying standards of the 
diameter and threads. This may be 
easily done and will prevent screwing 
tackle from degenerating by use and 
propagation.
‘This part of the case is connected with 
a subject of great extent, which, in every 
aspect, lays claim to the attention of 
practical engineers. We allude to the 
general use of standard gauges to a 
final scale as constant measures of size. 
It is quite practical by such means to 
work to a common measure with a 
degree of accuracy sufficient to ail ordi­
nary purposes. Corresponding parts, 
instead of being got up one to another, 
might be prepared separately. The in- 
de^nite multiplication of sizes would 
then be prevented and the economy of 
the workshop simplified to an extent 
beyond calculation,'
Standardization
Whitworth’s work on screw thread 
standardization, for which he Is best 
known, would have been meaningless 
without his metrological advances. Had 
he advocated standard sizes and shapes 
without being able to show how they could 
be achieved and without being able to
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Metrology and the 
module^
J. F. Eden
The author is indebted to colleagues at the 
Building Research Station in the prep­
aration of this note, and in particular to 
Dr F. H. Ro/t, erstwhile head of the 
Division of Metrology at the National 
Physical Laboratory.

The problems of dimensional coordina­
tion are of two main kinds. The first 
emanates from the design office and 
concerns the restriction by designers— 
for reasons that are basically economic— 
oflhefree range of dimensionsfrom which 
they might select, and the substitution 
of a limited range of standard dimen­
sions. The second emanates from the 
site, and is the problem of making things 
fit in an acceptable manner when 
assembled.
Neither of these problems is of much 
concern to architects or contractors so 
long as it is permissible to allow time and 
labour for making components fit to­
gether on site. It is only when attempts 
are made to avoid fitting operations on 
site by the extensive use of standard 
interchangeable mass-produced com­
ponents that problems of dimensional 
coordination became acute.
They occurred in the mechanical engi­
neering industry during the industrial 
revolution in the nineteenth century. 
Prior to this time, as in building today, 
extremely accurate and beautifully 
finished work was produced with great 
skill by fitting part to part, but there was 
no universal control of dimensions to a 
common standard. The need for this 
became acute only when machines were 
produced in numbers, and the advant­
ages of having parts which were inter­
changeable became apparent.
The solution of this problem in mechani­
cal engineering, which took about 1(X) 
years to complete, has revolutionized 
engineering production and brought with 
it incalculable benefits to mankind.
One of the earliest theorists of dimen­
sional coordination and interchange­
ability was Lieutenant-General Gribeauval 
(1715^), first inspector-general of 
French artillery from 1776*. Gribeauval is 
credited with laying down the principles 
of the techniques tor interchangeable 
manufacture, including the choice of 
standard sizes for guns and ammunition, 
the fixing of limiting sizes for components 
and the verification of those limits by the 
use of 'go' and 'not go' gaugesf. It is 
said that the resulting advantages to the 
French armies contributed greatly to 
Napoleon's early successes.
The pioneer of interchangeable mass 
production in the USA was Eli Whitney, 
who began to manufacture cotton gins in 

I large numbers in the late 1790s. He 
followed this by applying similar methods 
to the manufacture of rifles for the US 
Government around 1800. Whitney's 
work may have been influenced by 
contact with French 6migr6s to America. 
In Britain, some dimensional coordina­
tion problems were tackled in naval 
dockyards in the late eighteenth and 
early nineteenth centuries. General Sir 
Samuel Bentham (brother of Jeremy), 
was an early exponent of standardiza­
tion. and coined the word interconverti- 
bility in describing the property that an 
article may have in replacing a range of 
others. Thus many of the sails, and parts 
of the masts and rigging of Bentham's 
experimental vessel The Arrow, were 
alike, with consequent saving of stocks 
of spares*. Bentham extended his ideas 
on interconvertibility to naval stores in 
general, to materials and to buildings. 
Marc Isambard Brunei, father of Isambard 
Kingdom, and a French 6migr6 to 
America, at one time Chief Engineer to

Ventilate through 'em. Another HI Ceiling ace up our 
sleeve. Multiple invisible slots give controlled air-injected 
ventilation with absolute freedom from draughts, even at 
120 air-changes per hour. Given the air-change requirements, 
our experts will calculate the rest to ensure complete mixing 
above head-height. If you want to introduce humidified 
or conditioned air, HT Ceilings are the boys for that as well.
Let's speak acoustically. HT Ceilings make a ceiling with 
acoustic control ranging from maximum absorption to 
reflecting, with the same decorative finish. HT Acoustic 
Ceilings can reduce reverberation time in swimming-pools 
from seconds to H seconds. Come in 21 colours.
And again, these ceilings need no maintenance.
You need fire sprinklers, air terminals, lighting units, 
partition integration ? Have projections and awkwardly shaped 
areas ? There's no problem, just send for the HT 
Ceilings Man. He's at your service.

t A satisfactory component will pass the 
'go' gauge and not pass the 'not go' 
gauge.
{ When two surfaces are made to a 
sufficient degree of accuracy, and are 
clean and dry they will stick together if 
pressed in contact with a twisting motion 
known as 'wringing'.

• This paper is published by permission of the Director of Building Research.

HT CEILINGS□
n A HALL-THERMOTANK GROUP COMPANY

HT CEILINGS LTD. FORMERLY LUMENATED CEILINGS LTD.
60 Rochester Row. London. SWI.Tel. ABBey 7113.
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distinguish between the achievement of 
others, his ideas would have remained 
philosophies. The fact that he was able 
to measure enabled him to analyse 
current performance and advocate com­
promise thread forms which could be 
widely made. There is no logical basis
for the shape of the Whitworth threads, limits are used for inspection purposes 
This is a compromise derived from the 
various shapes which were found in use 
at that time. These threads are still in use.
Whitworth's attempts to realize other 
standards on the bases of logic—such 
as his passionately advocated bolt 
diarneter series in tenths of an inch not convieniently measured by gauges, 
instead of sixteenths—made no headway, modern workshops rely on accurate

plane tables which can be made to very 
high standards, and upon the use of 
standard gauges of nominaJ dimensions 
made to very close limits. These standard 
gauges, and the highly accurate 'go' and 

civilization, their application to repetitive ‘not go' check and master gauges used 
manufacture was confined until the turn by gauge manufacturers, have their 
ofthecentury.toafewflrmsmakingsuch dimensions controlled by reference to 
things as bods and nuts, bicycles and the wavelength of cadmium light, 
sewing machines. Then the Newall 
Engineering Company introduced their
system of limits and fits and first offered The building industry 
standard 'go' and ‘not go' limit gauges 
for sale.
The enormous increase in interchange­
able mass production during the first 
world war occasioned the final stage of 
the development of methods in this 
country. At the beginning of the war the 
few master gauges sent in for checking 
at the National Physical Laboratory were 
measured by time-consuming methods— 
some using machines to Whitworth's 
original designs. A period followed in 
which it was found that the master 
gauges and check gauges needed to 
control the dimensions of the greatly 
increased number of interchangeable 
mass produced components, could not 
be produced with sufficient accuracy 
by industry, and could not be checked 
sufficiently quickly at the NPL for correc­
tion. For a period, dimensional control of 
gun parts and ammunition was in danger 
of being lost, and a national crisis 
ensued. The classic work carried out in 
the ensuing few years by a small team at 
the NPL completely revolutionized engi­
neering metrology and has become the 
basis of modern methods of interchange­
able mass production. The toots of 
civilized life—motor cars, trains, farm 
tractors, telephones, razor blades, electric 
motors—now depend on the control of 
dimensions by methods evolved over the 
past hundred years, using an international 
system of limits and fits, determined with 
the active collaboration of the British 
Standards Institution, in which dimen­
sions are controlled by gauges which 
are related to ultimate dimensional 
standards defined in terms of the wave 
length of cadmium light.
This system was determined by the 
International Organization for Standard­
ization (ISO) and is fully set out in 6S 
1916, Limits and fits for engineering.
Part 3 of this Standard covers a size 
range up to 124 inches and gives 
recommended tolerances for eleven 
different grades or fit, the coarser of 
which might well be considered suitable 
for some aspects of building*. Part 2 of 
the Standard is a guide to the selection 
of the grade of fit which is suitable for 
any particular purpose.
The system of dimensional control des­
cribed in this standard is fully backed up 
by an internationally agreed system of 
expressing limits and tolerances on 
production drawings (6S 308 Engineer­
ing drawing practice) and by a similarly 
agreed system of gauging, measuring, 
and inspection (BS 969 Plain limit gauges, 
limits and tolerances). Together these 
three complementary systems control 
not only the individual dimensions of 
components, but also their shapes (e.g. 
squareness) and the relative position of 
components as a whole. The gauging

system as set out in BS 969 depends 
upon 'go' and 'not go' gauges, used to 
indicate whether a component is too 
big or too small. Besides workshop 
gauges of these types, which are used 
directly for controlling dimensions during 
manufacture, gauges to slightly wider

.. .we even 
stuck it on 

the wall!

and reference gauges are kept aside to 
control gauge wear. Gauges of these 
three types would be used nowadays m 
repetitive production of interchangeable 
fitting parts however coarse the toferance 
allowed. To check dimensions and shapes

Similarly, his ideas about standardization 
of building components lay dorrrtant for 
sixty years.
In spite of Whitworth's considerable 
efforts and their implications for our

ARLAN Mural Texturide, the very last word in heavy 
duty vinyl wall coverings.

ARLAN means more than a palette of with-it colours 
from soft through to scintillating, in subtle textures and 
exciting designs. ARLAN Mural Texturide has positive 
resistance to shrinking, is so easy to hang, and takes 
corners without a wrinkle (now pre-trimmed, too I).

That's why it’s used in the finest hotels, the latest 
aircraft, the largest liners, the most exclusive offices. 
That's why you'll use it. too!

ARLAN also comes armour-plated' with tedlar*— 
that's the revolutionary poly-vinyl-fluoride film from 
Du Pont with the stain resistance of ceramic tiles! 
Complementary Arlan Upholstery Fabrics.

Don't forget ARLAN upholstery fabrics in complement­
ary colours to give your whole scheme that 'custom-built' 
look!

There are two inter-related aspects of 
dimensional coordination; the one con­
cerned with making interchangeable 
things fit, the other with the choice of 
size ranges from the point of view of 
economy. The main mechanical engi­
neering experience lies in the theory and 
practice of interchangeablity, where very 
great advances have been made. There 
has been no correspondingly great 
engineering advance in the theory or 
practice of economic size ranging: in 
this respect such practical advances as 
have been achieved have been as a 
result of attempts to combat waste by 
agreed discontinuation of unused or 
little used sizes. Only recently has in­
terest developed in the theory of the 
subjectf and as yet there has been little 
practical achievement in the field. This 
lack, however, does not seem to have in­
hibited progress, and engineering ex­
perience must suggest that in mass 
production economic size ranging is of 
secondary importance to interchange- 
ability problems.
On the other hand, in the building 
industry, though the work of the Building 
Research Station and the British Stan­
dards Institution has lead to the use of 
many standard components, the history 
of dimensional coordination, which 
dates back to the 1930s, isalmostentirely 
theoretical, and concerned primarily 
with size and ranging in its mathematical 
and planning aspects.
Since the aims of prefabricated building 
are to achieve the benefits of mass 
production it is somewhat astonishing 
to find so different an emphasis being 
given to dimensional problems in the two 
industries. A consideration of the history 
of the subject in both industries suggests 
that a further interchange of experience 
might be beneficial. While it is not within 
the scope of this note to attempt any 
historical review of dimensional co­
ordination in building*, it is worth 
pointing out that it displays littleauthentic 
contact with engineering. Indeed, some 
of the references to engineering matters 
in Bemis* are nonsensical, although he 
himself claimed to be an engineer. 
Engineering experience strongly suggests 
that modular theory and practice in 
building will be advanced only by a 
marriage with metrology.
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• Du Pont registered Treaemark.

To: Ariirtgton Plastics Development Limited,
Arlinghide Works. South Road. Harlow. Essex.
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wall covering, including 'armour-plated' arlan with Tedlar. Also full 
facts about arlan Vinyl Coated Fabrics in complementary colours 
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‘Architects and builders reading this 
Standard need not be confused by 
references to ‘shaft’ and 'hole' dimen­
sions for which they can substitute 
'component' and 'gap'.

t Largely as a result of the ISO, see BS 
2046,
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Before embarking on a discussion of this 
connection, it is of interest to consider 
the various types of operation which 
might be encountered in the assembly 
of prefabricated components which vary 
in size. Assembly difficulties can be 
rated in order of the ‘degree of restraint’ 
provided. Thus, if we assume that we 
are dealing with flat rectangular panels, 
1 shows that no restraint is provided in 
certain simple assembly operations such 
as fitting cupboards to walls, the 
assembly of panels with lapped joints, 
etc, For such types of assembly no 
dimensional control is necessary.
With one degree of restraint 2. such as 
arises when a panel is inserted into a 
critical gap, there is a problem of fit, and, 
in interchangeable assembly, it is 
necessary for the designer to control the 
dimensions of both component and gap. 
With two degrees of restraint 3 there are 
very considerable additional problems, 
of which an example will be that of 
fitting a rectangular plug into a rect­
angular hole. Both plug and hole will 
vary in size if panels are manufactured 
in numbers, and if fitting operations are 
to be avoided, gaps are inevitable, their 
size depending on the degree of control 
excercised in the manufacture of the 
panels. The problems of fitting plugs 
into holes can often be avoided. Tradi­
tional practices such as fitting door and 
window frames into walls, or cupboards 
into recesses, need to be reconsidered 
when there is a change from traditional 
construction to methods using the 
assembly of interchangeable mass- 
produced components. An engineering 
answer would be to bolt the door or 
window frame to the face of the wall. 
The solution of a fitting problem with 
three degrees of restraint 4 is extremely 
difficult and can be exemplified by a 
requirement that a prefabricated stair­
case should be fitted into a well In such 
a way that it fits all round in plan and at 
the same time that top and bottom 
levels match with floor levels.
The above examples will be sufficient to 
illustrate that building in interchange­
able prefabricated components raises 
fitting problems which do not arise in 
normal building methods and require 
new thought from the designer about 
many traditional architectural details.
1 nM

were needed, it would merely be neces­
sary to indicate the maximum and 
minimum permissible dimensions.
The realization that the insistence upon 
a modular grid will lead to an increase in 
joint gaps, variability, and site problems, 
leads inevitably to the question as to 
whether it is a useful concept. There are 
further difficulties when applying a 
modular grid in a vertical plane, or to 
structural components both horizontally 
and vertically because of the need to 
transmit loads through the joints. An 
advantage that is claimed for the modular 
grid isthatitimposesabuilding discipline 
that ensures that joints are aligned on 
the fapades in an acceptable manner. 
This however only holds true if the 
modular grid can be set out more 
accurately than components can be 
fitted together, and. in the present state 
of the art at least, this is not the case. 
If the modular grid is an ecumbrance on 
site are there reasons for retaining it on 
the drawing board? The author would 
argue against this on the grounds that 
it is dangerous to deal with imaginary 
concepts when depicting real things. 
Its use (if it is at all useful) should be 
strictly confined to diagrams used for 
the selection of components.
Freed from the grid, there is nothing to 
prevent the effective development of 
modular building based on sound metro­
logical, building, and mathematical lines. 
Some courses of action which engineer­
ing experience suggests might lead to 
further advances in dimensional co­
ordination and design for interchange- 
ability in industrialized building are;

interchangeable design, planning grids 
have no place on working drawings 
unless their dimensions are given limits. 
The misconception that they can be 
reproduced without variation seems to 
be inherent in current architectural 
detail for industrialized building and is 
implied both in BS 3626 Recommenda­
tions for a system of tolerance and fits 
for buildings, 1963, and in the recent 
RIBA publication Co-ordination of Dimen­
sions in Building—5 is a typical detail. 
Examining the corrected diagram 6. it 
will be seen that maximum gap between 
panels is really greater than is evident 
from 5, due to the inevitable variation in 
setting out the modular grid which was 
not previously taken into account. The 
discrepency resultant upon this mis­
conception is a cause of a good deal of 
the erection difficulties at present being 
experienced in industrialized building 
where variations up to one inch have been 
observed in setting out a 5M grid on site. 
The concept of a ‘grid' to which all other 
dimensions are referred, probably stems 
from the practice, in traditional building, 
of ‘setting out' the outline of a building 
on the site before starting erection. 
Such a practice is of course necessary 
while the dimensions of components are 
uncontrolled, and parts have to be fitted 
on site or otherwise made to conform to 
specified dimensions. If, however, build­
ing consists of the assembly of inter­
changeable components of controlled 
and related dimensions, setting out can 
be greatly simplified, because the shape 
and dimensions of the components will 
then determine the shape and size of the 
building, All that will be necessary in 
most cases will be a single point from 
which to start building and a line {or 
perhaps two lines at right angles) to 
determine its orientation. An alternative 
to the details 5, 6, which would be 
closer to engineering methods (see 
BS 306) would be as shown in 7. 
This detail assumes that both gap 
size and overall dimensions need to be 
controlled. If. on the one hand, there was 
no functional need for the gap, the 
panels would be shown butted together 
with a toleranced overall dimension and 
a maximum gap size. If, on the other 
hand, there were no need to control the 
overall dimension but a functional gap

Modular theory and practice 
In considering the connection between 
the theoretical aspects of modular 
coordination, its practical implications 
on site, and the science of metrology, 
some attention must be given to the 
declared aims of modular coordination. 
While most definitions’ stress the purely 
practical aspects of making mass- 
produced components fit, there is also 
an assumption, either declared or under­
lying, that this is no! possible without 
standardization involving a drastic limita­
tion of sizes, and hence a strict design 
discipline in this respect. Engineering 
history seems to indicate, however, that 
while design for interchangeability does 
necessitate a design discipline (of 
dimensional control), it is not essential 
to achieve a standard range of sizes, 
however desirable this may be. Inter­
changeability has been achieved in 
mechanical engineering without the 
module.
The first step in architecture is to 
consider the meaning of the module. 
Is it a dimensional standard of reference 
like the foot or the yard, or is it a dimen­
sion? In design for interchangeability a 
fundamental clarity on the distinction 
between these two concepts is essential. 
The former is a fixed entity, related 
numerically to the wavelength of cad­
mium light. The latter, in the context of 
interchangeability, is a dimension of a 
large number of interchangeable com­
ponents or measurements, and hence 
must vary within imposed limits. We 
must therefore distinguish carefully 
between the module—a unit of length— 
and the modular dimension, which is a 
range of repetitive measurements.
If we accept that modular theory postu­
lates the module as a unit of length, what 
of the modular grid? This is quite dearly 
a series of dimensions having a fixed 
meaning only in relation to a single 
imaginary grid. If the grid dimensions 
are to be repeated, as would be neces­
sary for real building with interchange­
able components, they will vary as well as 
the components. Imaginary components 
can be Mted into imaginary holes, real 
components will fit or not fit into real 
holes, but fitting real components into 
imaginary holes may be a mental excer- 
dse but is metrological nonsense. In

nM 1

International standardization of the 
module as a unit of length in real terms.

Education in science of metrology and 
limit fit design.

Joint architect/engineering/melrologisl 
action to develop building metrology, and 
provide a gauging system for dimensional 
control.

The development of modular theory to 
take account of metrological aspects.

Dropping the modular grid (as distinct 
from the module) as a concept.

nM
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3 Cyril C. Maudsiay, Henry Maudslay 
1771-1831. For private circulation by the 
Society of Men of Maudslay's, May 1st, 
1943 (Inst.Mech.E. Library).
4 The Whitworth miscellaneous papers. 
Institution of Mechanical Engineers (most 
of the quotations in this note are from 
his address to the Institution in 1856).
6 Letostaw Piotun-Noyszewski, Zasady 
Koordynaeji Modularnej w Budownictwie, 
Warsaw. 1961.
6 A. F. Bemis, The Evolving House, 3, 
Rational Design. MIT University Press, 
1936.
7 For example, BS 2900 and the EPA 
project report No 2 on modular co­
ordination (OEEC, July 1961), but not 
Corker and Diprose ‘Modular Primer’. 
Architects Journal August 1st. 1962, in 
which other aspects are stressed.
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account variations in dimensions when 
marked out on site*
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Fitting problems in interchangeable 
design

Assembly method in which the archi­
tectural detail determines the component 
and fhe joint but does not control the 
modular dimension nM. This detail 
cannot be reproduced on site 
6
Assembly method based on the preced­
ing example, but revised to take into
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Engineering method of assembly, with­
out a grid, all dimensions being controlled 
from a single datum line*

* With a large number of panels, N. the 
cumulative tolerance could be reduced 
to v^N times the tolerance of a single 
panel, because of the improbability of 
oil panels being of maximum size.
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Red Road Development, 
Balornock, Glasgow.
Architects:
Sam Bunion <£ Associates. Glasgow. 
Consulting Engineers:
W. A. Fairhurst & Partners. Glasgow. 
Principal Contractors:
The Corporation of Glasgow. Housing A 
Works Dept
Cladding Sub-Contractors:
Weir Housing Corporation. Coatbridge.

Turners Asbestos Cement Co. Ltd., 
are pleased to be associated 
with Scotland's vast and 
enterprising housing schemes now 
at various stages of completion 
throughout the country.
TAC Asbestos-Cement materials 
have already been supplied for multi­
storey buildings in the four 
principal satellite towns of East 
Kilbride, Cumbernauld, Glenrothes 
and Livingston. At Red Road, 
Balornock, the highest flats in 
Europe, large quantities of 
POILITE Asbestos-Cement Fully- 
Compressed Flat Sheets are being 
used for the outer and inner skins 
to the external facing of the 
Cladding system. EVERITE 
Asbestos-Cement Flue Goods are 
also being installed in the A.I.R. 
system of bathroom and kitchen 
ventilation throughout the flats.
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Trade notes
Alexander Pike

T7 Laboratory fittings
W. Markes i Co. Ltd., Wo/verhamplon 
Road. Cannock, Staffs. Cannock 2747 
The full range of Marklab fittings is 
covered by a new catalogue giving 
connprehensive details and technical 
specification for each item.

T8 Plastics waste pipe system
A/fied Structural Plastics Ltd., Dunstable, 
Bedfordshire. Dunstable 64255 
TheAspectwastesystem is manufactured 
from pure white acrylonitrile butadiene 
styrene in l^in, l^in and 2in diameters, 
Incorrodible and requiring no painting, 
the system accepts normal discharges 
of hot water from domestic appliances 
without distortion. A range of adaptors, 
union nuts and linings is available, to 
allow for connections to other materials.

T9 Domestic burglar alarm
A. F. Bulgin A Co. Ltd., By-Pass Road, 
Barking, Essex. Rippleway 55^

The Bulgin Security Alarm consists of a 
complete kit containing latching door 
switch, bell, pressure pad, battery 
magazine, key switch control, etc, The 
cost of the basic system is £12 17s 6d. 
but window and mortice plate switches 
are available as extras.

T10 Radiator shelf
R. P. Allison Ltd., Jersey Street, Manchester 
4. Collyhurst 4422-3
The Allison radiator shelf gives pro­
tection against staining and is of double 
skin construction to maintain a cool 
upper surface. Available in lengths from 
2ft to 6ft 6in increments, and in 4in and 
6in widths. Prices range from £1 8s 6d 
to £4 5s 6d.

Til Stainless steel sinks
The Stainless Steel Sink Co. Lid., Ring 
Road, Leeds 12. Leeds 630494 
The range of Pland sink tops can now be 
adapted for use with the Mathew Hall 
Garchey System of domestic refuse 
disposal which permits all household 
waste, including bottles and tins, to be 
flushed away from a receiver in the sink. 
Sink sizes, 3ft 6in, 4ft Sin, and 5ft 3in, 
long X 1ft 9in wide.

T12 Library shelving
The Wetconstruct Co. Ltd., 35 Carrs Lane,
Birmingham 4. Midland 8737
Fabricated in stove-enamelled steel a 
new range of library shelving is available 
in shelf depths of Sin, 12in, 15in and 18in, 
and in heights from 3ft 3in to 8ft. The 
shelves are adjustable at lin centres with 
a clip fixing and can be provided with a 
retaining lip on the rear edge. Colours, 
grey or green.
Price of one bay6ft3in high x 3ft wide 
with top, bottom and five intermediate 
shelves 12in deep, £5 19s Od.

T13 Maintenance cradle rig 
Stephens d Carter Ltd., Riverside Works, 
Norwich. Norwich 26251
A heavy duty version of the Space 
Climber cradle rig has been introduced 
for use with Sky Climber powered stages, 
and is constructed of galvanized steel 
tube, designed for a working load of 
lOOOIbpertraverse trolley. The equipment 
provides immediate access to any section 
of a building fapade by lateral traversing 
in addition to powered vertical movement.

T14 Perspex clocks 2
Technical Executives Lid., 1 Duke Street, 
Manchester Square, London. W\.
Hunter 4541
With a battery-operated transistorized 
mechanism made by Smiths, a new 
range of three desk clocks are encased 
in white, black or grey Perspex. Price £9.

T1S Lecturers' control chair 3
Rank Audio Visual, Woodger Road, Shep­
herds Bush, London, W^2. SHE 2060
A panel fitted to the lecturer's chair 
permits control of the projectors, depth 
of lighting, curtains and movable panels. 
The panel is electro-luminescent, en­
abling the lettering to be read even when 
the lighting is dimmed, and provides 
for conversing with the projectionist.

T16 Eaves unit
Marley Plumbing, Sevenoaks, Kent. 
Sevenoaks 55255
Developed for use with Marley's existing 
range of 4^in PVC gutters, the Box Eaves 
Unit consists of injection moulded gutter 
brackets to which are clipped lengths of 
extruded PVC angle forming a 5|in 
fascia and 6in soffit, 10ft length, 35s.

T17 Fluorescent light fitting 4,5
Allom HefTer <1 Co. Ltd., 17 Montpelier 
Street, Kn/ghtsbr/dge, Lor^don, SW7 
The 707 Frameless Series of modular 
light fittings is available in recessed and 
surface mounted versions in standard 
sizes 1ft X 1ft, 4ft and 5ft, 2ft x 2ft, 4ft 
and 6ft, but can also be made in 1ft x 2ft, 
and 8ft and 2ft x 5ft and 8ft. Prismatic 
diffusers are standard alternatives to 
opal diffusers. Price for recessed 4ft x 
2ft fitting £22 12s 10d, plus surcharge.

T18 Constructional system
/. Warshaw 4 SonLtd .Netil House, 89-115 
Mare Street, London, f8. AMHerst 0541 
A new contructional system for assembly 
of space frames, racking, furniture, 
partitions, exhibition stands, etc., utilizes 
fine basic connectors on a l^in square 
module which are tightened by means 
of an Allen key inside l^n square 16g 
steel or aluminium tubing.

T19 Outdoor lantern
Falks Ltd., 91 Farringdon Rd., London, EC\
The Centurion lantern is Sin high, lOiin 
long, and 6 in deep, and has a stove 
enamelled aluminium body and hood 
with a perspex visor. In grey or dark green, 
the unit takes a 40w or 60w lamp. Price 
£318s0d.

To obtain additional information about 
any of the items described below, circle 
their code numbers (T1, T2 . . . etc.) on 
the Readers' Service Card inserted in 
this magazine.

T1 Light fittings
Sondia Lighting Ltd., De Grey Street, Hull. 
Hu//42940
A new range of Scandinavian design 
light fittings includes a system claimed 
to give 75 per cent more effective light 
at a distance of six feet. This is achieved 
by using Alux reflectors made from super 
purity aluminium surfaced with a trans­
parent oxide film. Economy in operation 
through increased efficiency offsets 
a small additional initial cost.

T2 PVC soil pipes
Key Terrain Ltd., Reed House, Piccadilly,
London, W^
Specifically designed for use on multi­
storey dwellings, the 6in diameter soil 
and waste system is the first of this size 
to be manufactured in PVC. It includes 
a complete range of fittings and employs 
the jointing methods used on all Terrain 
systems, solvent welding or seal ring 
joints. Saving of up to 40 per cent on 
traditional matenals are claimed.

T3 In-situ foam insulation
Allied Chemical Company, 40 Rector 
Street, New York City. USA
An aerosol container for both activator 
and base is now available for applying 
urethane foam insulation to pipework, 
particularly in restricted spaces. In 
operation, the contents of the upper and 
lower divisions of the container are mixed 
and the compressed gas which forces 
them out is also used as the foaming 
agent.

T4 Ceramic floor tiles
George lVoo///scroft 4 Son Ltd., Melville 
Street, Hanley, Stoke-on-Trent, Staffs. 
Stoke-on-Trent 25121
Available for use in a wide variety of 
domestic, commercial and industrial 
applications, a new range of ceramic 
floor tiles includes colours which have 
hitherto only been obtainable in the 
more expensive fully vitrified range.

T5 Reinforcing material for laminated 
plastics 1
National-Standard Co. Ltd., Stourport Road, 
Kidderminster, Worcestershire, 
Kidderminster 4551
Potentially an extremely versatile material. 
Wire Sheet consists of a sub-base of 
bonded tissue to which is attached by a 
binding resin a large number of parallel 
hard drawn steel wires OOlOin diameter. 
The sheet is made of 20,40 and 60 wires 
per inch and when used with laminating 
resins is capable of developing immense 
strength, A laminate of eight layers at 
60 wires per inch has a strength of 6-4 
ions per linear inch of cross section 
irrespective of thickness. Simple and 
compound curves can be formed.

T6 Remote facsimile reproduction 
Modern Telephone {Great Britain) Ltd., 
Telesound Centre, Chalcot Road, London, 
NW)
The Eleclrowriter, a machine not much 
larger than the conventional telephone, 
allows the user to write down a message 
which can be instantaneously received 
on a receiving set thousands of miles 
away. The image can be simultaneously 
relayed to a number of remote black­
boards.

T20 Unit bathroom in GFP 
RoHosrank Ltd., 3 Church Row, Wands­
worth Plain, London, SkV18. VANdyke 9151 
Manufactured in two halves in glass- 
fibre polyester and factory assembled to 
form a unit 5ft 8 in x 6tt 4in in plan with 
a ceiling height of 7ft 4in the complete 
bathroom with ceramic w.c. weighs 
233ifa. Intended for industrialized build­
ings and hotels, all connections are made 
from outside the unit. Prices vary from 
£170 to £250 according to quality.

T21 Obscured double glazing 
Pilkington Bros. Ltd., St Helens, Lanca­
shire. St Helens 28882
Four versions of obscured Glastoglas 
are now being manufactured and can be 
obtained in sizes ranging from 18in x 
39in to 50in X 70in with a maximum 
ratio of 3^ ; 1. Each of the four designs 
provides a different degree of obscura­
tion and the patterned surfaces are 
inward facing for ease of cleaning.

T22 Pre-finish chipboard lor roofing
Formica Ltd., De La Rue House, Regent 
Street, London W\. REGent 8020 
Formica wood chipboard can now be 
supplied surfaced and with Farosheet, a 
neoprene/butyl rubber laminate, pro­
viding a prefabricating roof decking. 
Joints are sealed on site by Farostrip. 
Three different densities of board are 
available, either planed or with an 
interleaving layer of polystyrene.
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to fix a complete rainwater 
system for a typical 
semi-detached bungalow!

• • •

Limpet
PVC RAINWATER GOODS

Just twenty screws are all you need! The secret 
is in the new one-screw fixing method, a feature 
of the LIMPET rectilinear PVC rainwater system.
Seethe clip? Point one: It needsjustone screw, 
not the usual two. Easier to fix, quicker to fix, 
securely. Cuts out half the bother of drilling, 
plugging and screwing. Point two: A simple 

fit into the moulded socket in the backsnap
of the pipe fitting—and the job's done. Gutter 
brackets are also fixed with one screw—saves
time, saves money.
So simple, so efficient! Since LIMPET PVC 
Rainwater Goods cost no more—don’t you 
think you ought to write for a (eaftet ?

RobertsJ. W. Roberts Ltd.
Chorley New Road, Norwich, Bolton 
Telephone: Norwich 66511 JWR/T7A

A Turntr A CamRsnir
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WARERITEWarerite offers you this exciting choice Warerite puts a 
rich selection of marble effects, woodprints, colours and designs 
In your hands. And you can have your own special designs 
incorporated in Warerite too. Thus your freedom of design is 
practically unlimited. Warerite’s high standards are fully main­
tained in its sup>er-hard, melamine surface. And it is made in a 
planned variety of grades and thicknesses. By any aesthetic, 
functional or economical test, Warerite is the best surfacing 
material of its kind.

ASKTO SEE THE WARERITE COMPENDIUM
To: ■ Warerite Sales. 12-16 Gtosverior 
Gardens. London SWt. I would like to 
see your comprehensive pattern range 
in the Warerite Pattern Compendium.

Nam*

Addra**
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FOR WROUGHT IRONWORK
SPECIFY

RANALAH
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Writi fir &4 sizi citali|iis Spicifile SfS 15/34
Tibor Raich daxijnt h«va craatad a ntw ‘contract' look for Goodacra 
carpau—daticn and quality wita. Intarattinx. discraat plaint and 
laaiurai. BoTd racadinx pattarnt for hard duty in public placaa. 
Goodacra Carpau. Producad by Wm. Goodacra of Kandal RANALAH

GATES LIMITED
NEW ROAD -NEWHAVEN-SX. T*l N«w*iavwi1TA1-3

Code S3 Code S4Code S2 AD Paie 53



<
V)

s:cr
u

cDCofN

2^-a|2 I -§cv>. .^(D ro^ 5 cnr)“'p' 03°°r;'

i--§31

I ^1--^C/D-^roZ Q -JtJ'^I’Q- CC-Oli^D-

< CO <D
*-• <D 05
■‘-^Z 

-o c»0) -D
acD - CO

r*o| CO
if)
OII

CD CN if)if) Qi
X CN

C*Jtu ;jfM X 

05 ^
0)cu

Q) -

Rememberthis? 
The adjustable foot 
fitted to Nexus 
desks and tables. 
Everybody likes it 
but not everybody 
can afford to 
indulge their foot­
fiddling fetishes.
If you want desks 
or tables for 
contract work —
12 or 24 or more- 
and the budget is 
tight, control 
yourself! Specify

□BDCUS
E4U
Aston Cabinet Co Ltd

Central London showrooms: 
50-54 Charlotte St London W1 
Phone Museum 7318

Head office and showroom: 
Astrola Works, Roebuck Lane 
West Bromwich, Staffs 
Phone West Bromwich 2551

9CP
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C

(9
co



MEIM

bond folosheet with FORMICA wood chip 
boord (or o comptetely weotherproof roof

Farosheet bonded to Formica wood chipboard at our 
factory leaves only the joints to be sealed when it is 
laid on site. Farosheet can also be applied m situ.

2 The fire-rating on Formica chipboard is EXT.F. AB

O Farosheet requires negligible maintenance, and has a 
^ guaranteed working life of twenty-five years—the first 

year also includes free maintenance.

Altogether, the combination of Farosheet and Formica

wood chipboard is something of interest to architects 
everywhere, with its exceptional lightness and ease of 
handling and many advantages in use. Farosheet 
Synthetic Rubber Roofing, manufactured by Farmiloe 
Sealants Limited, is a patent-protected laminated 
sheet of vulcanised Neoprene and 
unvulcanised butyl rubber. Farmiloe 
Sealants will always be glad to ad­
vise architects on its use.

1

building'
PRODUCTS

SYNIHEnC RUBBER ROOFING
FARMILOE SEALANTS LIMITED • LARKFIELD 

Nr. MAIDSTONE • KENT • Telephone: Maidstone 77151/2/3

AD Pace 55/Code $5
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around every corner ... the new Blakey 
Galvanised Metal Angle Bead.

I
Designed to the suggestions of leading 
architects, Blakey Angle Bead fils snugly 
and easily over breeze blocks or bricks; 
gives phenomenal keying power; and 
substantially reduces plastering costs. 
(One well-known firm of plasterers 
reports saving of 5d per foot run — £5 
per house — compared with concrete 
angles).

■h

Simple and speedy to fi.x, ruggedly 
strong but light, Blakey Angle Bead 
cannot rust or corrode, chip or break. 
MANY THOUSANDS OF MILES OF 
BLAKEY ANGLE BEAD ARE NOW 
IN USE THROUGHOUT THE 
WORLD — CONSTANTLY, 
INFALLIBLY RELIABLE.

A specialised form of angle bead- 
Blakey Stop-End-Casing has been 
designed to strengthen plastering at 
openings and abutments. It is 
essential for expansion joints and 
skirtings, architraves, rooHight 
openings, and junctions and access 
panels and tiling. BLAKEY STOP- 
END-CASING BEAD OFTEN 
ENABLES WET TRADES TO 
COMPLETE WORK BEFORETHE 
FINISHED JOINERY IS FIXEDFlip fabrics

Please ask for this first, 
then send for actual 
samples of the fabrics you 
want to examine.
Write for catalogue and 
samples to Conran Fabrics 
Stephenson WayThetlord 
Norfolk.
Getter still come and see 
them all in our showrooms 
5 Hanway Place London W1 
Telephone Langham 4233 
and at 3 Smithy Lane 
King Street West 
Manchester 3 Telephone 
BlacKfriars 4558

A few examples from Ihe 
most comprehensive range 
of modern furnishing 
fabrics available in this 
country. A range that 
includes upholsteries, 
curtainings. sheers, semi 
sheers, stripes, checks, 
large and small repeats- 
in a temendous range of 
colours.

BLAKEY BEADINGS CONFORM FULLY WITH THE 
APPROPRIATE BRITISH STANDARD SPECIFICATIONS

Lower costs - speed the job • with

To help you select the 
fabrics you need we have 
produced a comprehensive 
fully illustrated calatogue. Blakey Cabinet & Metal Works Ltd., 

61, Scotland Road, Nelson, Lancs. 
Tel: Nelson 64941Conran Fabrics

Code S7AD Pace 56Code S6
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lead crystal range
set the trend 

towards the modern decor
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These fittings are available as pendant fittings, flush ceiling 
fittings and wall brackets in single and various multiple lamps.

AUTUMN LEAVES
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RECESSED dl 131RECESSED dl 4

1rt'
ond for the bathroom—

ILIGHTn SHAVEI
Ithe only shaver-socket-striplight 

that has passed all the safety tests 
for use in the bathroom

mode by our ossoc/ote company H.H. Electricat (London) Ltd.

.m II
JI\

\
rieoie writ* for sup^iement to our i966 catalogue

CLARKE (ELECTRICAL) CO. LTD.
Phone; PARk 0046

■a;
216 Kensington Park Road, London, W.ll.

I
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Ragd. Trada Mark

TUBULAR 
STEEL SHELTERS
An entirely NEW range of 
Tubular Framed Steel Shelters

for

BICYCLES, MOTOR CYCLES 
AND

MOTOR VEHICLES

Trpa CR 16 ODONI SHELTER 3 x 16' centred bayi 
County Police Headquarten, Carnbridge.
Photo by courtesy of Cambridgeshire County Council.

ODONf present an encirei^ new range of Tubular Framed Steel Shelters In both 
traditional and contemporary outlines, designed either for use with the well>known 
ODONI all-steel bicycle stands which may 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.
LMflatt and full details from Sola Manufacturers and Patentees:

ALFRED A. ODONI & CO. LTD., SALISBURY HOUSE, LONDON WALL, E.C.2
CABLES: ODONI. LONDONTELEPHONE: NATIONAL 8525-6

Code 60

KONE
LIFTS

FOR BALLYMUNP 
Ballymim ie a development 
for the Irish g^ovemment just 
outside Dublin. It comprises 2660 
dwellings. There are 67 Kone Lifts 
being installed.
WHY KONE f
Because we have proved beyond
doubt the reliability and quality of
our installations. We are also competitive.

KONE ENGLAND LTD
Wellington House Hesseter Place 
London S.E.Q Tel. Eltham 0847/8

AO Pagt $8/Coda 61



Original Graphics-Consultancy and Contractual Service
Over the past two years Editions Alecto has built up an extensive range of original 
graphics with a view to providing the architectural practice and interior designers 
with a comprehensive selection of prints.
Alecto prints are signed and numbered by the artist and published in limited edi­
tions, usually of 75. The works include those by major international artists and 
others whose names are just beginning to attract the attention of critics and 
public alike.
Prices range from 10 to 150 guineas and a contractual discount scheme operates 
forthose purchases where interior design projects are being considered. Address 
all enquiries to Mrs. Elizabeth Deighton. Consultant at:

Editions Alecto 27 Kelso Place London W8 Western 6611

0*6* 62

YOU MAKE THE OPENING -
Thornborongh roller shutters

PROTECT IT
Make it ai wide and as high at you like. Make it internal, 
or external, large or email. For every opening Thombor- 
ough provides roller shutters.

Send for literature F giving full details of Thomborough 
Roller Shutters, hand and electrically operated, in steel, 
wood and aluminium. Also suppliers of Sliding Door Gear.

Thortihorouffh A Son (3tanehes1er) LUi
ST. VINCENT STREET, ANCOATS, MANCHESTER 4 TELEPHONE: COLLYHURST 2887 
LONDON: VALE WORKS, TWICKENHAM, MIDDLESEX TELEPHONE: POPESGROVE 0797 
Northern Ireland: 60 DONBGALL PASS, BELFAST 7 TELEPHONE: BELFAST 26651/2

Co<j« 63
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ATCOST
STRUCTURES...

H£R£fORO CITY PUBLIC LIBRARY 
Hetetord C/ify Engintw 6 Surveyor F. Matgvison. A.M.LC.F.

BALUSTRADES * RAILINGS ■ FIRE ESCAPES 
SPIRALS * GATES ■ SPECIAL STAIRCASES 
BRIDGE BALUSTRA0IN6 *

M ETALWO R KThis is the Atcost 'K' frame, one of our complete 
range of concrete structures designed specifi­
cally to meet the demands of modern industrial 
construction.

Please write for further information, including 
the full range of Sf B brochures.

for the Building and Civil Engineering Industries

B I G WOO D B ROS
(BIRMINGHAM) LTD

WOODFIELD ROAD • BALSALL HEATH ' BIRMINGHAM 12
•Phont CAHhofpt 264112EstabHshad 1879

...THE BASIS 
UF SUCCESSFUL 

PRUJECTS
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ATCOST
IN ENGLAND

Berkeley Square House. Berkeley Square, London, W.1 
Tel: HYDe Park0802

»N SCOTLAND
1 Melville Terrace. Stirling. Tel i Stirling 2532 

IN FRANCE
62-Arques. St. Omer 11,47 and 11.48
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The cap fits—for in every aspect of steel­
work Austins take pride in doing a good 
job.andtheymake sure the customerknows and efficiently carried out by experts, 
exactly what he is getting.
Key personnel are easy to reach and eager write for publication no. AD6. 
to assist. They are specialists in every facet

of design.fabrication and erection. Contracts 
are carefully planned, competitively priced

If you would like to know more, please
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