University of Lincoln MA DesignUnit DGN169

A Journey through the 20th century Industrial
Architectural scene

Withreferencet o it s i nfl uedesignpracticet he alt

Kevin Robert Hallsworth






Contents

R [ 011 o To [T 1[0 PP 5

2. The architectural scene, factory design in the 20th century. ............. 1.
21. Preparation for travel....gat.her.i.ng..t.he..s.ufplieséé
2.2. Structure and the search for lightaking the factory |nto A NEW CENTULY.....ccuvveeeeeee it cemmeeeeeean. 9.

23. Over here, the O0Model 6 Fac.t.ory..and. .i.nf.l.uBnce fro
24 The O0OModerndé factory ..a..n.d......t..h..o.u.g..h.t...s.....f...t..o..m....ElBr ope.

2.5. Britain in the interwar years; reluctance to roadside showmanship................ccceeeeccvvieeeeennns 23.
2.6. Clouds of War tOregENEIaAtiON...........uiiieii i eeree e e e e e rtrer e e e e s serseee s st e e e e e e s st mmneeeeeeeeeennnrens 35..
27. The 0Cool 6 box, the ofunctional...t.r.adi.t.i..o4006 and t
2.8. End of a century and the Millennium............co e e 50
2.9. THe CUITENt SCENE, B NEW EFA2......iiii it ieeeeae e e e ettt e e e e e s eeeeamm s e e et e e e s e snbbe e mmneeeeeeesaabnrneeeens 55..
3. Translation and realisation the approach to furniture design......... 51
3.1 Taking in the scenery, the jJoUrnNeY CONLINUES..........uuuuuiirieimceceinieieieres e e snnneneean 51.
322 Factory as a 0Defaaoiyl.@.......T.he..l.o.ok..af... .t.he..59.
3.3 Factory as .a..0StllCl Ul 8.0 e eseeeaee | 60
3.4. Factory as an..0Env.i.anment. O .. 61.
3.5. FaCtOry @S @ SYMDIOL......uiiiiii i eeee et eerreee st e e e e s e st mmn e e e e e e e e s s tereeeee e eeannnn sennresd 62
3.6. Summary Of this deSIgN StAGE.........ueiiiie et reree e e e s eessee e eeeeeeeenneen 63..
4. By ways, diversion and reflection...........c.ooovuvicccceee e e 65
4.1. Navigation and realisation, the final PIECES. .........ii it e 65
4.2. (0 o] oTo1T=To I 1 7> 0 1 =P 67.
4.3. WOIKSCAPE CRAIL......c it ciee e et e e s et e e e e s eeanee senseeeeeee e e s nssmmmnnneeeeaeeeanns 71
4.4. SECHONWAIL UNIL....eiiiiieiiiiii e e ceere et e e e e e sttt e e e s eeenae s e nseeeeeeeesanssmammmnneeeeeeeeanns 13.
4.5. T =T ox= o LI o) 1 = T O UPUSSRRSRSRRRY .o 38
4.6. Northern light table/ Airscape table...........uueeeiiiiii e e 79
4.7. Summary of the collection as @ Whole.............ouiiiii e eee e 80
5. Travelling Companions.............uoviiiiiiccceee e cmenme e 817.
5.1. a0 T 0T34 o 1 USROS a7..
5.2. Early influences, origins, Hoffmann Behrens and the Jugendstil..............cccccevviiiiiiiiiiininnenes 87
5.3. N o = 1S3 1ol == ] Y 89.
54. (U0 o T= T (o I F= Vg To | 1= o o SRR 91
5.5. (o T SO o I O PO M o A T~ 5 1 USSP a3
56. ORemove and subtit.r.ac.t..t.o..emb.el.l..s.hd............ 97
57 0The Poetics of ..t.he..t.ec.hni.cal...ohj.ec.t.d.....99
5.7. Crossing borders, the flow of ideas to Britain and beyond..............ccuue e e 101
5.9. Post war enlightenment, SUrpIUS MAtErialS. ..........uviiiii e 104
510. 6 People sit different.l.y..t.oday.é..ob..and..t.h.e€060 Wombié
5.11. Rover chairs and SANA QUNES..........cciuiuiiiieerieri et e et ssseeem e e e e s s enneeemmaeeeeeeeesensnneeeees 108
B. CONCIUSION.....couiiiiii i eemee e mrrmmm e et e e e e e s mmmmmns 115
6.1. Summary, happy traVelEIS?........eii e eerme et 115
7. Bibliography and Web resources...........cooooviiiiccee v 116






Introduction

oThe record of a journey of this kind may be more important if it chronicles a succession of
moodshan if it captures a succession of stenes

| refer back to the quote by J B Priestfein his Book English Journewritten some 80 years ago, as he
describes his journeys approach to the English Black CoYmtthyich | used in an earlier unit where lade to

the metaphor of a journey in respect to nrgsearchstudies. | also quote from my own teit

OWhenever I read this, it transports me back t
would be on a journey through this very samélastdikely, | wtd have been driving;

working with my father, Framkour family heating busine€ne of a multitude of

journeys likihis travelling to or from one of many of ourydteseall around werine

sights oindustry old and new, the factories, the machinery, the people who worked there,

and to accompany them, the assoctateds, smells and ambience. Withinvanr

weighed down with the tools and spHreur industrial heating trade, the smells of

indwstrial oilswere there and still resonate now along with my own succession of
remembered scenes and moods. 0

The moodof this passage has remained with me for the remainder of my study ahdianit | would like to
carry this metaphor on to some extent illustrate my thought processe$he next passage, also quoted from

my own texts is pertinent to the prevailing ethos of my study.

d have a deemoted interest in industrial buildings, most likely stemming from the time
working with my father in ardund the West Midlands industrial conurbation. This time

has left an impression, physically with my attained skills and mentally with the wish to
synthesize the memories and ambience of this time into a tangible form through the
medium of furniture dgrsi The majority of the buildings with which | became familiar
could be described perhaps as Obasic boxesd or
merit, although even amongst these there were often details remembered, structures,
colours , machineg. that now | shall venture to use as keys to open up ideas for my
theme ofindustr§. What these buildings were, their design, humble or otherwise, grows
out of a chain of events from the past, such as developments in architectural styles,
materialsnnovation and practical need. Conceivably this type of architecture has not been
at the forefront of study, it has been put back in favour of much grander buildings. | wish
to engage with these buildings and express my interest in them by thehesaebthe t
industry in my designs.

With these two pasages taken in mind thethos of my design practice has been created and will, |1 hope

becomeclearto the reader during the following work.

To briefly recap, he first part of the journey was to explor@and evaluate the various research methods
available to me to complete my task, my journ&his collected knowledgeyasused to buildthe foundation
of the future design units bthe creation of a study into the historical contexts of factory design and by the

accumulation of a database of images to support this. This colld@gdageyecame the basis of the design



units that followed. Selection and further evaluation from thellbwing units provided the material, the fuel

perhaps for the majoproject designsand the creation ofangible objects.

The journey is almost over now, biitefore it is completed, | again need to reflect upon the contdstsneans
of a moreinsightful look at whiathe journey produced, createdna what | gained from it. How | interpreted
the signs alog the way and chose which route to carry on the metaphbhis is thepurposeof the following

written study.

To accomplish this taskihtend to do the following In the first mainmajor section Ishallagainresearch and
reflect upon the contexts surrounding the industrial buildingan essayhat outlinesthe achitectural scene
from the beginning of the 2Dcentury to the present day. Tib first section will illustratet he f act or y o :
architectural developmenthrough styles and materialand designersvith primary focus on British factories

and warehouse type buildindgsut including pertinent reference to influerscifom Europe and théJSA.

The secondmainmajor sectionwill, with reference to the first sections informatiodescribe andevaluatemy
design processes and illustrat®w this physical architectural context has been cmted into my design

portfolio. Examples images wherglevant will be shown.

In the third major section | wilfefer to the work of other architects andlesignersiot necessarily mentioned
in the previous workand compareexamples of their practicevith mine with reference to how their ethos has

influencedmy personal design direction

! Priestley. 8. English Journeyubilee edition, London, Heinemann, 1984, p.85.

2J. B. Priestley. Born, Sept. 13, 1894, Bradford, Yorkshire, Eng. died Aug. 14, 1984, Alveston, near Strptiorlvon, Warwickshire
British novelist, playwright, andsesyist, noted for his varied output and his ability for shrewd characterization.

3¢TheBlackCountry 6 Predominantly an industrial area of the West midlands
towns of Wolverhampton and Walsall in therth, down through Dudley and West Bromwich to Stourbridge in the south.

4 Research and enterprise unit , introduction

5 G.T.I Heating services , specialising in the service and repair of industrial heating and ventilating equipment.

6 Negotiated unit 1jntroduction to essay.



2. The architectural scene, factory design in the 20th century

2.1 Preparation for travel, gathering the sépplies

The factory or Industrial building of any type has been described as the Cinderella of architectural study with
other more notable types of architecture gaining the focus of studies. Further study of this building type can
show that it is a more deservingase. | will attempt to highlight this in the following text. From the cottage
industries of the eighteenth century to the vast mills of the nineteenth, innovations of materials and production
needs provided the basis of the architectural look of the fagt@he coming of further developments in the
twentieth century and later the influence of the designer fountteslbasis for the appearance of the factory

we see today.



Fig 2.1 A Bond Warehouse 1905

Fig 2.1 Mons Mill 1914

Fig 2.3 SheernéBsathouse 1866



2.2 Structure andhé search for ligidking the factory intanaw century.

Technological developmenis factory design of the nineteth century provided the foundation for thanew

century in f&ctory building. @ reflection, even thoughsuch signficant technological advances &

introduction of iron framing and reinforcedoncrete became readily availabées, yet builders were reluctant,

with the exception perhaps of Sheess boathousg to celebrate this material in an outward form. The

majority of mill buildings still displayed what we may now call traditional large multi fenestrated look with a
brick or stone exterior somet i mksB awdrehodde ¢1005)rBeistsos 6 pr op
(figure2.1) The windows may have got bigger, as buildings became deeper and longer with larger machinery,
culminating i n t3figure2MVad Tiodndordeniwherre oiflyltfinlbdick mullions divided the

windows, but as gt there were no glass sheet walls.

In such warehouse buildings the iron structure was contained within and remained partially supported by an
outer load bearing wall. At Sheerneffigure 2.3) the frame became a self supporting structure leaving the
outer wall to be free of such load bearing constraints and allow the use of lightweight corrugated iron panels

and large areas of glazing.

At the beginning of the twentietbentury, the modern factory was seen as the perfect functional building, with
improved materials, building technologgnddesignedo work with the organisation of the industrial process.
Their core may have been built of the latest reinforced concrete system, have up to date iron beam
technology, enjoy open spans of up to 16feet (1808)enlit by the latest carbon arc electric lightHowever,

there was no rush to express the theory of rationalfsemd still outwardly, they could have the appearance of

an Italianate Villa a Baroque mansidh(figure 24), or sport a Byzantine tower as displayed in John A
Campbell ds Nort hern | {figure2s) ewhere the displal iofringovative coBstrctog o w

methods are demoted to the rear of the building behind a traditional Scottish facade.

The common factor here is the perceiggecalcitrance to consider functionalist construction methods to be
an important part of architectural design. Buildings that perhaps stand as good examples of forward looking
design, such as the Uniroyal Tyre factory in Dumffieffigure 2.6) with its pre rationalism in construction

and obvious use of new building methods does not even have a recorded architect.



Fig 2.5 Northern Insurance

Fig 2.6 Uniroyal Factory




This potential of a design approach to the new methods and materials was not as yet openly recognised in
Britain. However, gents and influencefrom elsewhere were about to change this with the forming of the
OModernd factory movermagoftheo MoBerl 6pé aahdAwhithewkévid i n t h

consider next.

! Main developments were the introduction of fire proofing materials, and the development of the use of structural metals.

2 Sheerness Boathouse, locatedInside the Port of Sheerness, is a Grade 2 listedak the first of itstype of industrial building being a
prototype of the mult-storey iron framed building, sehewing the heavilgrnate decorativeironwork and elaborate features of the

Victorian period. Constructed in 1866 it had operating rails so that they could be mopeghd down the length of the building as would
a travelling crane. There are plans for this building to be replaced outside the docks as a permanent historical cehteldiand.

http://www.ckshe.eclipse.co.uk/culture.html

3. Mons Mill, John WinterIndustrial Architectut®ndon, 1970, page61
4 Span of 16feet, John Winter.Industrial Architectut®ndon, 1970, page83

5 Carbon arc light (1900). John Winterlndustrial Architectutendon, 1970, page61

7 Bank Mill, Failsworth near Oldham (1906). Edgar Jomedgystrial Architecture in Britain 173D, London 1985, page 161.
8 India House , Whitworth Street, Manchester (1966), Edgar Jones, Industrisichitecture in Britain 175889, London 1985, page 180.

9 Broadstone mill near Chorley Lancashire (1910), Edgar Jones, Industdaitecture in Britain 178889, London, 1985, page 188.

10 30hn A Campbell , John Archibald Campbell was born at 20 P@&ircus, Anderston, Glasggwon 26 January 1859. Théorthern
Insurance buildingiasJohn Archibald Campbell's last buildirtee died during its construction. The Imperial Union Club at 94 St Vincent
Streetwas part of the projectDictionary of Scottish Architects DSA Building/Design Report

11 Uniroyal factory , Aka Heathhall Uniroyal Factorywas originally built to manufacture car and aeronautical engines, later being well
known for the manufacture of oOHunterd Wellington boots. It became

Dictionary of Scottish Architects DSA Building/Design Report

11


http://www.clcshe.eclipse.co.uk/culture.html
http://www.codexgeo.co.uk/dsa/building_full.php?id=M025033
http://www.codexgeo.co.uk/dsa/building_full.php?id=M011240

Fig2.8 PiercArrow work$906

Fig 2.9 Ford Highland Plant 1910
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23 Over hergh e oodM | ¢ ardiafluence frgm the USA.

The development of the mulstorey mill starting in the 18 century was on the whole a British affair which
was adapted throughout the world. However, in the early part of thé” 2@ntury, acoss the Atlantic new
production methods were being developed, based on the ideas of Frederick Taylor in his publication
OPrinciples of ¢ and epedrhieddédcby Hearm Bégdedntleenneeds of the automotive

industry.

This tied in with theavailability of a newly developed reinforced concrete system developed by the Kahn
brothers in Detrcdias. iThewadKphanesystdemédwas marketed by
company and its subsidiary o0Tr 5$s9eadwddsften knewn.eTheSt e e | C
c 0 mp aanywas to sell thesystem under licence in the USa#d Britain where Moritz Kahn sought new

markets and established an office in London (1907)

Albert Kharfcompleted a factory for the Packard Motor CompanRetroit® (1903), (figure 2.7) the first
American reinforced concrete building and the first to have steel windows imported from England. These
elements produced a lighter building than ever before. In 1906 with the Pierce Automobile plant in Buffalo
New York, (figure2.8) he designed a factory in which setfntained work cycles were housed within a single
storey, steel f r a mé maf glazea puildingstdesigned for sirdfavghting and physical

flexibility to aid production within.

Khan was then commissioned by Henry Ford to build a new fetarey plant in Highlan&®ark Detroit (1910)

(Figure29) and three years |l ater built the factory to hou
t he 0For o FadoddneahdedTa.bding with the focus on open space, adaptability, uncluttered areas

suitable for production flow lines where the planned integrated processes, from the arrival of raw materials to

the finished product, could all take place on one level.

His next commissionwas the Ford Rouge plafit(1916),(figure 2.10), a mammoth plant, its assembly lin@ ra
through a series of single storey units. Here Khan introduced the use of steel rather than reinforced concrete
for its structural framework. Kahrwas to develop this dsign in numerous subsequent factories, all single
storey, all lit from aboveto enable the floor to be kept clear for machinegnd processesServicessuch as

lavatories and offices were placed at a higlélen mezzaninéevel.

13



Fig 2.11 Ford Rouge plant 1916

Fig 2.13 ArrdlohnsoFactory 19123
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These buildings becami@mowna s o Mo d e | f ac tesigniag @ aKahbhh®iay!l i ght

based on a regular grid of column, beand slab. @ncrete sections werefully exposed and external wall
spaces were glass filled with slender glazing bars. Trugwened their first example of this type blilding in
the U.K at Trafford Park, Manchester (1911) for tRerd motor companyfigure2.11). Soon afte on a green
field site in Dumfries, a three story E shaped factags builtfor the Arrol8Johnson Motor Compary (1912
13), (figure2.12). Afour story building for the engineers G.J Weir Itd, Glasgow (¥2B2and anotherfor the
Albion Motor company inGlasgow (19135)Y4figure 2.13) were also completed The aforementioned

Uniroyal factory in Dumfries may be another unconfirmed early example.

The increasing availability of this new fasbnomicand adaptable reinforced concrete coincided with the
shortage of materials created by the military build up for the First World Wam Europe, and the relaxing of
buildng regulations. Itwversatility also made it more attractive. Truscon took advantage of this, designing
innumerable civil factories before tumg to establishments required for armaments and defence hardware.
One example being the Birmingham Small Arms faétaf®.SA) (1914), in Small Heath , West Midlands,

(Figure2.14),whose design appeared asteequer boardf concret piers and rectangulavindows

Fig 2.14 BSA Works 1914

15
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1FrederickTaonr published The Principles of Scientific Management 0H911,
systematise and standardise industry. Taylor demonstrated, for exampliejfth man carried out orders to the minutest detail and
showed no initiative he could load over 47 tons of pig iron a day onto a railway truck. He then used this as a standdge totfier
workers who, he found, were typically loading only about 12stofiaylor reasoned that the hard working employee should be better paid
and was happier to work under these conditions. There were then attempts to take these models of industrial efficienchauis.s
Under the guidance of the US Office of Educatiomwamber of schools were surveyed their own work and ‘objective tests' were

developed to determine the quality of teachingww.enquirylearning.net/ELU/Issues/Research/Res1CH3.htm

2 Henry Ford , the son of farmer, was born in Greenfield, Michigan on 30th July, 1863. He left school at 15 to work on his father's farm
but in 1879 he movedo Detroit, Michigan wherene became an apprentice in a machine shop. To help him survive whigages he

spent his evenings repairing clocks amatches. Ford returned to Greenfield after his father gave him 40 acres to start his own farm. He
disliked farming and spent much of the time trying to build a steam road carriage and a farm locotdoéie to settle at Greenfield,

Ford returnedto Detroit to work as an engineer for the Edison llluminating Compdbyring this period Ford read an article e

World of Sciencehow the German engineeNicolas Otto, had built a internal combustion @ng. Ford now spent his spare time trying to

build a petrotdriven motor car. His first car, finished in 1896, was built in a little brick shed in his garden. Driven bycglimaer, four

cycle motor, it was mounted on bicycle wheels. Named the Thini¢izlae car had no reverse gear or brakes.

The Henry Ford: The Life of Henry Ford

3 Kahn system Kahn first developed the concrete framing system when he worked with Henry Ford to design thautmnobile
assembly line in a long, low building in 1909 in Highland Park, Michigan. Kahn went on to design many more factorigs ar@Dof h

works, some 500 were factories built in the Soviet Union in the 1920s.

University of Michigan Michigan Today

4 Albert Kahn. Born. Rhaunen, Germany 1869; d. New York, N.Y. 1942) Albert Kahn was born in Rhaunen, Géenrti869. In 1884,
four years after emigrating to the U.S. Kahn joined the architectural firm of Mason & Rise. Eventually, he became thenfiipab
architect and chief designer. In 1891, during his tenure with Mason & Rise, he visited Europe ofaesiiphaward. In 1896, Kahn
established a partnership with George Nettleton and Alexander Trowbridge, which dissolved in 1900. In 1902, Kahn establ@shed
practice. Although his early work was unassuming, Kahn achieved a breakthrough in 1908 wiitigle storey, toflit modular design for
the George N. Pierce Plant in Buffalo, New York. Designed to uniform lighting and physical flexibility, it rapidly becarottjee for
American factory design, particularly in the emerging motor industmylike many of his contemporaries, Kahn was not inclined to
"romanticize the machine". Extensions of user needs, his designs provided efficient and practical solutions to a grostid indu
environment. By the late 1930s Kahn employed over 600 peoplenasdresponsible for nearly a fifth of the industrial buildings within the
u.s

Albert Kahn- Great Buildings Online

wher

5Packard. 0 The first |l arge scale modern auto plant, the first nine bu

timbers. However building #10 (1905), was made of reinforced steel and concrete (The Kahn System), and was the fir&tufittctoay
way. The system of reinforced concrete revolutionized factory design and Albert Kahn went on to build many other facttridsewi
design perfected on Packard #10 b

www.internationalmetropolis.com/detroit/packard

6 dDetroit's glory years were 1910 to 1930. In 1929, 5.3 million automobiles were produced, and half the city's labour force worked in
the industry. Spurred by a tremendous immigration movement, the population had swelled from under 300,000 in 1900 to mar6 tha

million in 1929. At t hat ti me, Detroit b e c Axanitectute Week f Quiltuee mbhe t indust

Factory Architecture of Albert Kahn2000.1101
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http://www.enquirylearning.net/ELU/Issues/Research/Res1Ch3.html
http://www.hfmgv.org/exhibits/hf/default.asp
http://66.102.9.104/custom?q=cache:0co5UBIFVU8J:www.umich.edu/news/MT/04/Spring04/story.html%3Fhilla+%22kahn+system&hl=en&ie=UTF-8
http://www.greatbuildings.com/architects/Albert_Kahn.html
http://66.102.9.104/custom?q=cache:xGe8SOZBGdkJ:www.internationalmetropolis.com/detroit/detroitpics/packard/+packard+motors&hl=en&ie=UTF-8
http://www.architectureweek.com/2000/1101/culture_1-1.html
http://www.architectureweek.com/2000/1101/culture_1-1.html

" 1906 George N. Pierce Plant, Buffalo , NY, Architect: Albert Kahn. This automobile factory, home of the famous Pierce Arrow car,
was the first industrial "modular” building. It was designed so that any number of extensions could be added onto s Bkyleyhoof

provided the most efficient form of natural light for workers on the new assembly line.

http://www.artistsdomain.com/dev/eere/web/images/tineg1900/pierce2a.jpg

8 Saw tooth RoafA saw tooth roof is an old design often seen in industrial buildings. Typically one sloped surface is opaque and the

other is glazed. A contemporary saw tooth roof may have solar collectors or photovoltaic celteosouthfacing slope and daylight

glazing on the nortfiacing slop@OE Building Technologies Program: Daylighting

% Ford adopted the idea of focusy primarily on one magsroduced product with hisModel T (a code name assigned by the design
department), launched in 1908 and nicknamed the "Tin Lizzie." Nearly 15 million cars were produced in the twenty yeakéoolelhEs
existence (190&7); folbwing World War I, more than one new car in two produced in the United States was a Ford Model T. In

addition, Ford decided to begin manufacturing all the auto parts on a singldsitetecture Week- Culture - The Factory Architecture
of Albert Kahn- 2000.1101

10 Ford Rouge plant . During the late 1920s and early 1930s the Ford Rouge plant became the largest industrial complex in the world, as
well as the most advanced, architectilyaand technically. Because Henry Ford was determined to be independent of suppliers, he
developed the Rouge into an almost s&lifficient and setfontained industrial city. Construction began on April 1, 1917 and 10 years later
the facility contained®3 structures, 90 miles of railroad tracks, 27 miles of conveyors, 53,000 machine tools and 75,000 employees.
Detroit architect Albert Kahn designed most of the complekoday, the Rouge is only one of many Ford Motor Co. manufacturing and
assembling faities. But it is still unique in American industry. Situated on more than 2,000 acres in Dearborn along the Rouge River, a
tributary of the Detroit River southwest of downtown Detroit, the Rouge plant was built to easily receive iron ore from Upheniga

and coal from Pennsylvania by ship. A huge basin in the Rouge allowed the freighters room to easily dock, unload anderoahoeuvr
Henry Ford had purchased the site in 1915 as a new home for his revolutionary automated assembly line, perfectedjatahid Piark

facility. On May 26, 1927, the last Model T came off the line at Highland Park. In September of that year the new Modal rallbegy

out of the Rouge plant. Over the next 15 years, 15 million cars paraded out of the RDEJINEWS.COM | History Photo Gallery

1 Arrol -Johnson, Sir Willam Arrolwa's t he Engineer (who | am told is Scotlandds most
in EdinburghSydney Harbour, Nile bridge in Egypt and London Bridge. The car company commenced in 1895 making "Dog Carts" a very
basictype ofcar. Google Image Re#uor http://www.dumfriesandgalloway.co.uk/people/images/gall_cars.jpg

12 Albion Car Company . The Albion name has appeared on vehiclesnf 1899 to 1975, (Taken over by Leyland motors in 1950).
A few private cars were made between 1900 and 1915 of eitiv® or four cylinders. The first motor dogcarts, in June 1900, had tiller

steering, geachange byPatent Combination Clutchessolid tyres and cost £40British Motor Manufacturers 1894960,Albion

13 Companies applying for licences to build a factory or extension during the First war were required to use as little woeelaass
possible Reinforced concrete became the obvious choice as it used less steel framing and concrete was ratupgEiiodoan S Skinner,
Form and Fancy, Liverpool, 1997, page 28.

14 Birmingham Small Arms . BSA dates back to the Crimean War (183856).FourteenBirmingham gunsmiths founded the
Birmingham Small Arms Trade Association to supply armaments to the ByigtrnmentTheir association was cemented in 1861 when
they became the Birmingham Small Arms CompAngew factory was built at Small Heath in 1863, which was then on the edge of
Birmingham. They diversified into making bicycles, motorcycles and motofcdlowing a turbulent period in the 1960s two BSA
companies emerged, BSA Guns and BSA Regal (motorcg85)Guns are still based at the Small Heath factory

Google Image Result for http://www.birminghamstories.co.uk/db/media/lrg/BSA_factory.jpg
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http://images.google.co.uk/imgres?imgurl=http://www.artistsdomain.com/dev/eere/web/images/timeline/1900/pierce2a.jpg&imgrefurl=http://www.artistsdomain.com/dev/eere/web/1900.html&h=93&w=220&sz=6&hl=en&start=2&um=1&tbnid=Yk3S7_ASiaTKFM:&tbnh=45&tbnw=107&prev=/images%3Fq%3Dpierce%2Bautomobile%2Bplant%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://www.eere.energy.gov/buildings/info/design/integratedbuilding/passivedaylighting.html
http://www.architectureweek.com/2000/1101/culture_1-1.html
http://www.architectureweek.com/2000/1101/culture_1-1.html
http://info.detnews.com/rvmgallery/index.cfm?start=13&project=rvm_rouge
http://images.google.co.uk/imgres?imgurl=http://www.dumfries-and-galloway.co.uk/people/images/gall_cars.jpg&imgrefurl=http://www.dumfries-and-galloway.co.uk/people/others.htm&h=62&w=110&sz=3&hl=en&start=3&um=1&tbnid=IG8NpiBqTMJCYM:&tbnh=48&tbnw=85&prev=/images%3Fq%3DArrol-Johnson%2BCar%2BCo%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DG
http://www.britishmm.co.uk/history.asp?id=34
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Fig 2.15 AEG Works 1909

e —

Fig2.16 Fagus Factd@l
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24 Th e 0 Mo d e amd thoufihts ramcEurgpe.

We cannot leave tls period withoutmentioning relevanevents in EuropeThe factories and warehouse$
the eighteenth and nineteenth century were on the whole the wofkpractical men and engineeschitects
as such had not availed themselves of such mundane*widnkir work had oftenbeen limited to adorning an

engineered building.

However, in the early part of the twentieth century, architects who were starting to react against the
superficial historical revivals of this time were taking note of the potential of new materialsastbebncrete,

and construction methods available in industrial building. The two came together with the partnership
between the German firm of AEGand the industrial designi@rchitect Peter BehrensIndustrialisation in
Germany was barely thirty yeardd and the electricaindustry spearheaded WYEG wasparticularly new and

full of enthusiastic ideas. Herr P Jordan asked Behrens to design products for AEG, the packaging, the

advertising and the buildings, iding wisd wass The AEGawbine por at e

factory in Berlin(1909), (figur215 of ten c¢cl ai med as “the ofirst moder

It is of immensesize, almost monumental proportioronstructed ofsteel and concrie, its sides of glass

slopeinwards as they rise whicgives it eheavysolid stance on the ground.

A young assistant in Behrens office at the time was Walter GrdpiDther notable junior members at this
time were Mies van der Roheand CharlesEdouar d Jeanner et | at & Theykheld wn

positions in the Deutsche Werkbufidvho promoted the AEG turbine hall to iconic status and published it in

n

as

their yearbook of 1913 along with Kahnoés odaylight

argues for a new architecture that refted the spirit of the age, that of mass production.

Also involved with the Werkbund wa€arl Benscheidt Sr., a client BAgus, a shoe last compamyAifeld an

b

der Rhein. They had already had a reinf cagricudwdal 0day |l i

engineer Ernest Ransothand had already started to design the main body of a new factory with the architect
Eduard Wernet®. They asked Gropius in the spring of 1911 to add modern exterior elevations to promote a
progressive image. The resuMas that Gropius imbued a strong delineation to the facade, marked by an
emphatic twestorey brick entrance with its appardmgtfloating staircase (figu216). Possibly the first use of
glass in this way, Gropius emphasised the glazing and apparentiyistt innovation of the pier free corners

seemingly throwing away all means of suppo
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Therefore, in some casesa tradition of expressionist architecture had been able to develop in Germany
before the war by virtue of patronage bindustrialists. It wa able to grow in the interwar years through the
work of the Bauhaus$ and le Corbusier and later was to influence a generation of architects in Germany, USA

and eventuallfritain.

'owWithin the hierarchy of decor um, i ndust rnieflett they tvereutiwetThird Estate of war e hou s
the architectural wor |l d; not for them the finery of inhths parl i amé
pioneering phase: mill architecture was out of the question ... and the architeofutee country was confined to churches, public
buildings and the mansions of t helndbsaial Arohgectore in Brimin H0, loohdont 1985, soi | . 6 )
page23.

2 AEG (Allgemeine Elektricitats Gesellschaftas established in Berlin in 1883 by Mr. Rathenau, who had obtained the Edison system
patent for producing incandescent lamps in Germany. The first AEG factory therefore produced lamps, which meant thagdt thieter
same sector as Siemens and the Aroani company General Electric. The development of electronics and market requests pushed AEG to
develop in other sectors such as small, and subsequently big, m&uoiit Breakers Electraechnical Devices Relays Aeg Electro

technology Electrical Devices

3 Peter Behrens (b. Hamburg, Germany 1868; d. Berlin, Germany 1940) Peter Behrens was born in Hamb86@. Originally trained

as a painter, Behrens eventually abandoned painting in favour of graphic and applied arts. In 1899, he was invitedsts'tGelénty at

Darmstadt where he maintained a leadership position. Afterwards he worked as thet@ireicthe Kunstgewerkeschule in Dusseldorf.
Behrensds interim there stimulated a new geometric ahbdvisertacti on in
the AEG in Berlin. While with AEG, he created the world's first corporatege. Most of his architectural designs for the AEG borrowed

from industry in terms of both form and material. The Turbine Factory in Bevlmabit most successfully displays the industrial nature of

most of his buildings. Behrens can be considered aigayef in the transition from Jugendstil to Industrial Classicism. He played a central

role in the evolution of German Modernism. Behrens died in Berlin in 1D4€r Behrens Great Biildings Online

4 John Winter.Industrial Architectut®ndon, 1970, page69

5 Walter Gropius (b. Berlin, Germany 1883; d. Boston, Massachusetts 1969) Walter Gropius was born in Berlin in 1883. The son of an
architect, he studied at the Technical Meisities in Munich and Berlin. He joined the office of Peter Behrens in 1910 and three years later
established a practice with Adolph Meyer. For his early commissions he borrowed from the Industrial Classicism introdBebtthg

After serving in the war, Gropius became involved with several groups of radical artists that sprang up in Berlin inghefulifi 8. In
March 1919, he was elected chairman of the Working Council fdralid a month later was appointed Director of the Bauhaus. As war
became eminent, Gropius left the Bauhaus and resumed private practice in Berlin. Eventually, he was forced to leave @dahmany f
United States, where he became a professor at Harvardséisity. From 1938 to 1941, he worked on a series of houses Wdrcel
Breuerand in 1945; he founded "The Architect's Collaborative", a design team that embodied his beliefaiuthef teamwork. Gropius
created innovative designs that borrowed materials and methods of construction from modern technology. This advocacyriafizetis
building carried with it a belief in teamwork and an acceptance of standardization and jgedfabr Using technology as a basis, he
transformed building into a science of precise mathematical calculations. An important theorist and teacher, Gropiuseidteoscieen

wall system that utilized a structural steel frame to support the floors armdckv allowed the external glass walls ¢ontinue without
interruption. Gropius died in Boston, Massachusetts in 1969.

Walter Gropius- Great Buildings Online

5 Ludwig Mies van de r Rohe (b. Aachen, Germany 1886; d. Chicago, lllinois 1969) Ludwig Mies Van der Rohe was born in Aachen,
Germany in 1886. He worked in the family steparving business before he joined the office of Bruno Paul in Berlin. He entered the
studio of Peter Behrensn 1908 and remained until 1912. Under Behrens' influence, Mies developed a design approach based on advanced
structural techniques and Prussian Classicism. He also developgrthy for the aesthetic credos of both Russian Constructivism and
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the Dutch De Stijl group. He borrowed from the post and lintel constructionkadrl Friedrich Schinkdbr his designs in steel and glass.
Mies worked with the magazine G that started in July 1923. He made major contributions to the architectural philosophe$até t

1920s and 1930s as artistic director of the Werkbuspbnsored Weissenhof project arabs Director of the BauhausFamous for his

dictum 'Less is more', Mies attempted to create contemplative, neutral spaces through an architecture based on matetyahhdnes
structural iniegrity. Over the last twenty years of his life, Mies achieved his vision of a monumental 'skin and bone' architectue. His la
works provide a fitting denouement to a life dedicated to the idea of a universal, simplified architecture Mies died go, dhirezs in
1969.

Ludwig Mies van der RoheGreat Buildings Online

" Le Corbusier (b. La Chaux de Fonds, Switzerland; d. Cap Martin, France 1965) GEddesrd Jeareret-Gris was born in La Chaux

de Fonds, Switzerland, 1887. Trained as an artist, he travelled extensively through Germany and the East. In Parig] hadgudie
Auguste Perretind absorbed the cultural and artistic life of the city. During this period, he developed a keen interest in the synthesis of
the various arts. Jeanner€tris adopted the name Le Corbusier in the early 1920s. Le Corbusier's early work was related to nattire,
as his ideas matured, he developed the MaiSomino, a basic building prototype for mass production with freestanding pillars and rigid
floors. In 1917 he settled in Paris where he issued his book Vers une architecture [Towards a New Architecases], dn his earlier
articles in L'Esprit Nouveau. From 1922, Le Corbusier worked with his cousin Pierre Jeanneret. During this time, Le Coridesier
began to take physical form, mainly as houses which he created as "a machine for living in" andcetgohated his trademark five
points of architecture. During World War Il, Le Corbusier produced little beyond some theories on his utopian ideals amslrandular
building scale. In 1947, he started kigite d'habitation Although relieved with sculptural rooflines and highly coloured walls, these
massive postvar dwelling blocks received justifiable criticism. Le Corbusier's-p@stbuildings rejected his earlier industrfarms and
utilized vernacular materials, brute concrete and articulated structure. Near the end of his career, he worked on se\eras imdndia,
which utilized brutal materials and sculptural forms. In these buildings, he readopted the recessturatrcolumn, the expressive
staircase, and the flat undecorated plane of his celebrated five points of architecture. Le Corbusier did not fare wethational
competition, but he produced towaplanning schemes for many parts of the world, oftem@asdjunct to a lecture tour. In these schemes,
the vehicular and pedestrian zones and the functional zones of the settlements were always emphasized.

Le Corbusier- Great Building©nline

8 Deutsche Werkbund . German association of architects, designers and industrialists. It was active from 1907 to 1934 and then from
1950. It was founded in Munich, prompted by the artistic success of the third Deutsche Kunstgewerbeausstellim@riesiitn in 1906,

and by the then current, very acrimonious debate about the goals of applied art in Germany. Its founder members includathHerm
Muthesius, Peter Behrens, Heinrich Tessenow, Fritz Schumacher and Theodor Fischer, who served godsidiesit..

Deutscher Werkbund

% Ransomes agricultural engineers . Originally from Ipswich Suffolk eft known for their lawn mowers.

OASI- The Ransomes connection

10 Eduard Werner (18471923), was a colleague of Carl Benscheidt Sr., a client for Ralgos1 Gropiusknew from an earlier

renovati on ofactory hagus Baetdryr e n s 6

1 BAUHAUS 1919 -1933 || The Bauhaus occupies a place of its own in the history of 20th century culture, architecture, design, art and
new media. One of the first college$ design, it brought together a number of the most outstanding contemporary architects and artists
and was not only an innovative training centre but also a place of production and a focus of international debate. Atreetirmelustrial

society was intie grip of a crisis, the Bauhaus stood almost alone in asking how the modernization process could be mastered by means
of design. || Founded in Weimar in 1919, the Bauhaus rallied masters and students who sought to reverse the split beteween art
production by returning to the crafts as the foundation of all artistic activity and developing exemplary designs for objececaeadtsyt

were to form part of a more humane future societyauhaus Dessau
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Fig 2.17 6C Witton 19122

Fig 2.18 Orly Airship Hangar 1921
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2.5 Britain in the interwar yeaeductance tmadsideshowmanship.

The First World War had provided a hiatus for some in the field of architecture; others had seized the
opportunity to express the use of new materials apdonomic design. Industrial buildings were designed

through necessity and economy, the availability of reinforced concrete had provided a means for this.

The Kahn desofgaethy hawk argved ag dfficiempportune and economic means of lalimg

in this periord SSme may have appreciated the new o0Concrete Aes
unadorned and concretérames,but in Britain it was felt perhaps to be too austere for our tastes and would

benefit from a little adornment. This mage the reason that Truscon sought out Wallis Gilbert and Parthers

to collaborate with in this country. Thomas Wallis had spotted the need for efficient factory design during the

war and beyond. Gllaboration with Truscon would provide the leads needed.tBy end of 1916, Wallis had

designed three factories with Truscon, only one being bhiltt all were used for advertising purposes.

In the post war years, manufacturers and builders realised the benefits and economies of these standard
systems such as the daylight factory could be reconciled with the freedom of dhaiceolume production of

a standard unit that could be customisemlguit individual customers needave themWallis realised this too

and devised a system of compositional features and decorative elements to soften the Truscon system for the
British customer. An example of this includes the General Electric Conip&@yEC), Witton works near
Birmingham(191822), (figure2.17). This buildinghad a basic Truscon superstructure with muted Watdligle

added 0 Eg ¥audrimanto the fachde. 6

Although expressionism had its foothold in mainland Europe, it wasneotssarily enjoyed here by the

British, who at thistimehad r eser ved o p idens foom Ewope Thérewasandebate between

the traditionalist and the modernist campBhe former felt that the new era was best represented in Britain by
anupdating of traditional forms, perhaps of classical origin, without being imitative or revivalist. It was strongly
supported by the continuation of O0Br i f The modstamistisues O ar
advanced an argument for uniforgiita style of architecture that could be adapted to any building type, be

socially unifying, and be more representative of the new age , the technologicalsegenéidikely that British

architects would take a middle line using elements of both movésnen

While concrete, glass and steel were arguably celebrated in Europe and thddd®&kample with Eugene

Freysinnet8 Orly airport hangar®(1921),(figure2.18) where he demonstrated with the catenary afthe
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Fig 2.19 Van Nelle 1928
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Fig 2.20 Fromm Rubber 1930

Fig2.20 Empire Exhibitia824
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impressive dimensiorthat reinforced concrete could achieve in the hands of waperienced engineerand
with the concrete shell work of the Mexican based architect Felix Candeldith the new construction
techniquesthat followed on from Gropius in Europe whickallowed glass to be used to full effect in the
example of the Van Nelle Factory in Rotterdam (1818 ** (figure2.19) and with theexpressionof exposed

steel frame that was celebed in the Fromm Rubber factory, Berlin (1980)Figure2 20).

Although , perhaps , through theecessity ofvar requirements the Btish had embraced to some degréiee
concrete idea, its bildings could still #fect a heavyverly substantial appearanc€his was partly due to the
delay in changing building regulations post 1918, and partly to the assumed contemporary notions that

industrial buildings had to be solid and large areas of glass or slender concrete members could appear flimsy.

It took another early employee of Truscon, Sir E Owen Williaf® bring forward the ideas of expressionism

and extended possibilities of the use of concrete to Britain. After Truscon, he set up his own company
OWilliams Concrete Struct udFRasb ridtdedesetdnis warimelexpérienobei s o wn
to successvhen he was appointed chief engineer of the British Empire Exhibition of*1¢fgure 2.21) and

gaining a knighthood for his efforts in building lasgele quickly constructed buildingghe now demolished

Wembley football stadiufibeing a notable example.

However, it was an American companyamely Jesse Boots who commissioned him to build possibly his
most noted f actedpiilding (1982) @BiguRP2A in Bedston, neaNottingham. It was a

green field site and he was working to a precise brief with production flow lines and required accommodation
for precise operations and the links between these operations. The result was a highly glazed building set
around two immense atria withinwhich the production processes revolved. It was an immense-$torey

slab structure building , set upon mushroom columns set back to allow the outer glass and steel curtain walling

to sit uninterrupted, the production floor being lit froran vast span of beleye glazing panels (fig@23).

As yet, nothing had been seen like it in Britain and it could only be compared with the Van Nelle Factory in
Rotterdam (192830). Both buildingst should be noteddisplay no formof outward decoraton. Possibly the

only other U.K building of this genre was the factory built for the Viyella company (f98@)ncidentally also

in Nottingham(figure2.24). The use of flat slab and mushroom column construction allowed here the use of a

curtain of glas®n all four sides, therefore allowing maximum penetration of natural light. This building does

display a small amount of decoration with a stylised artificial stone entrance surround.
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Fig 2.23 Viyella Nottingham 1932
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Running concurrently with the developments above, there was a move to use the factory as a commercial
asset. Manufacturers in the 1920s and 1930s were operating in a fiercely competitive market trying to attract
an increasing domestic demand. Many factoviere located near and were visible to potential customers,
either near the railways or adjacent to the increasing trunk road network. A new industry, advertising was
coming of age and it was now time to put this and the factory together by using thdirtguiitself as a

potentially promotional device.

Before this period, styling had been largely for fun or as a dressing. Advertising was limited to putting the
company®ds name on the chimney or tower, udonthd 'y i n
advertising. The period between the wars saw a change in attitude as companies, at first mainly subsidiaries of
American ones, with nationally known brands, sought prominent sites on the new roads around London. Good
examples are Firestone tyresq28Y° ( figure 2.25) on the Great West roadHoover in Perivale(1931-35f*

(figure 2.26) both by Wallis Gilbert and partners, Smiths potato Crisps in Cricklewdodnd Currys (then a

cycle and radio manufactureglsoon the Great West road. Here again,tlabugh these buildings displayed
highly decorated frontages to attrac? mgebleindg atntde il
brightly coloured faiencg he pl ant behind usually consi dntFachtge of a s
most striking part of these hildings was theiuse of colour, green window framing and red faieficeith

Hoover, and colour-Edyptlasdont y he b0 Pisal by spotlighfingrate st on e,

night

Wa | | i dinfgs now ofied desci b e dr ta sD*0cAmd at the time often descridt
of professional criticism by his professional peers but were liked by the public who admired their colourful

facades designed to look more likecontemporary cinemaather than a dull factory. Later buildings in the

same London area such as the Gillette building, Isleworth (¥98&ure 2.27), and the Guinness Brewery

(193336)7, (figure 2.28) took on a more muted form with plain English brick and pared down claksic

ornamental elements.

To conclude this sectioit is worth notingthat although British factory architecture in the interwar period did
not immediately embrace expressionism, there became a widespread use of reinforced concrete and steel
construction, ifonly encouragedby firms and ideas from abroad. The blend of newer technologies and dressing

up by British architects to adapt designs for their market produced a muted effect, although such examples as
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Fig 2.25 Hoev Works 19385

Fig2.26 Gillettd-actory.936
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the Boots and Viyella factories pointed the way forward. Greater thought was given to the arrangement of

plant to aid production, to increase the social welfare and Wwelhg of the workforce.

The emergence ohewer industries surrounding the automobBfieelectrical® and chemic&l industries meant

a shift from the now declining textile base of the north to the newly created estaiasthe midlands and
south, especially around London. This gave fisush as Wallis and Gilbert the chance to create their
innovative designsWe canalso witness the move from the pure use of engineers as factory designers to the

emergence of the architect engineer and the architect alone.

Fig 2.27 GuinneBsewery 19336

Fig2.28 Guinness Brew&®33-36
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1 Wallis, Gilbert & Partners . The practice had been founded by Thomas Wallis (18B3), who in 1914 was approached by

Kahncrete, the American engineering company that specialized in reinfooretete structures for industry and had deopkd its

interests in the UK through a subsidiary, the Trussed Concrete Steel company (Truscon). Wallis was to have worked witlet€ahncr

partnership with an American architect, Gilbert, and set up a firm styled Wallis, Gilbert & Paifineiee latter being Frank Cox and,

|l ater, Wallis® son, Douglas. The name was retained HHgasJories,e t he f
Industrial Architecture In Britas9-1939, p. 213

")

2 J. Taylor and son Itd. New Southgatep n d on . J dcarm an8 Kaiey n e.ri véer poo | , 1997, page 15.

3 G.EC Company . In 1876, Ohio born Thomas Alva Edison opened a new laboratory in Menlo Park New Jersey, USéf. theit
laboratory @ame the invention a practical incandescent electric |&Bypl890, Edison had organized his various businesses inEdthen
General Electric light Companyr GEC. The companyestablished a very large engineering works in WittBirminghamjn 1891.The
General Electric Company acquired land at Witton in 1888d in 1901 began building its large factory together with houses for its
workers. At one time, the company was employing 18,000 people on theWiteon, West Midlands-

4 Egyptian sty le: 0lt was the discovery of the tomb of Tutankhamen in 1922 which gave a tremendous stimulus to the interest in
Egyptian styling. Tutankhamendés treasure was of such eptamperb desi
designing. Therfding and opening of the tomb and the removal of the treasure was of great public interest. The style of Art Deco, much

influenced by elements of Egyptian designs, came on to the scene in TB25Hoover building in London of 19332 is the most

impressie example of an Art Deco factory with an Egyptian centrepiece, which is still standing. A surviving cinema is the Qarleton a

Islington, now a bingo hall, which had a mattioured Egyptian design on a white faience background. There were quite a few oth

Egyptianised cinemas from this period whose features included torcheres resembling slender palm shafts, an organ debosated wi
Pharaohds head and a | adies rest room de Desigrdflentewi t h an Egyptian

5Joan ShoimandFaeyd Li verpool, 1997, p. 41

6 Examples of traditional buildings  Edgar Jones, Industriatchitecture in Britain 178889, London, 1985, page 212.

7 Eugene Freyssinet (b. Correze, France 1879; d. SaMartin-Vesubie, France 1962). Eugene Freyssinet was born in Corneze, France in
1879. He studied at the Ecole Polytechnique in Paris and the Ecole Nationale de€fPBhaussees in Paris before he was apprenticed to
the engineer Rabut. He served as an engineer in the French Army from 1904 to 1907 and again from 1914 to 1918. Betweetiritis tw

in the army he worked as a road engineer for local authorities imt&# France. From 1918 until 1928 he worked as Director for the
Societe des Enterprises Limousin in Paris after which he established his own practice. Freyssinet created innovatiugreancsiigc
reinforced concrete as his main material. More an eegirthan an architect, Freyssinet still managed to introduce several collaborative
architectural works. His projects generally revolved around an experimental search for a common language. His desigrfsradidreed
expression of materials and spacehil working within the limits of technology. Considered the "father of-pteessed concrete”,

Freyssinet died in SaiMartin-Vesubie, France in 1962ugene FreyssinetGreat Buildings Online

8 Airship Hanger , at Orly (near Paris), France, 1916 (destroyed during WWHLgene FreyssineGreat Buildings Online

° Catenary A rch. In physics thecatenary is the shape of a hanging flexible chain or gdid@ supported at its eds and acted upon by a
uniform gravitationaforce (its own weight). The chain is steepest near the points of suspension because this part of the chain has the
most weight pilling dow on it. Toward the bottom, the slopef the chain decreases because the chain is supporting less weight.

Catenary-

10 Felix Candela (b. Madrid, Spain 1910) Felix Candela was born in Madrid9it0. He entered Madrid's Escuela Superior de
Arquitrectura in 1927 and graduated in 1935. Sidetracked by his political struggle against Franco, he did not practiceigraimtil he

immigrated to Mexico in 1939. Candella believed that strength shoalde from form not mass. This belief led to an extensive
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exploration of tensile shell structures. His nickname became "The Shell Builder" because of this structural favouritisentlyfegqced
to act as architect, structural engineer and contractomoirder to further his work, Candella sees architects as engineers who possess the
ability to design both great cathedrals and low cost housing.

Felix Candela Great Buildings Online

11 The Van Nelle Factory and Brinkman and Van der Viugt . The Van Nelle tobacco and cocoa factory was built in Rotterdam

between 1928 and 1930 by the Dutch architects, Brinkman and Van der Vlugt, and their assistant, Mart Stam. The maind#csdecan

as the culmination of the mulstorey framed factory, which had steadily developed without fundamental change since the Derby Silk Mill.

The ownersd statement that ©é&no kind of decorationrkersédedhawpgwhéer
mood of the time, and how owner and architect shared a common viewpoint. Architecturally magnificent, it followed onlyearse

after the Bauhaus building and carried through a complex programme with originality and total architeshsigtency. John Winter.

Industrial Architectutendon, 1970, page73.

2 Fromm Rubber and Arthur Korn . The Fagus factory was built largely of brick, Fiat and Van Nelle of reinforced concrete, and in
terms of the development of light machineade structues, these buildings were a retrogressive step from the Sheerness Boathouse. The
development of the metal frame was taken up enthusiastic ally by Arthur Korn who, with S. Weitzmann, de a factory in t830asta
celebration of the steel frame and wertrfbeyond the Boathouse. The threstorey-high part of this Berlin rubber factory was supported

on a steel frame, clearly expressed and painted bright red: infill was of white glazed brick and steel windows importagfeord. The
rectangular bays of thclearly expressed frame give the building its character, and this imagery was developed by Mies van der Rohe in
Chicago a decade later. John Winterdustrial Architectut®ndon, 1970, page73

13 Sir Owen Williams  (b. London, England 1890; d. London62p Evan Owen Williams was born in London in 1890. He studied
engineering at London University, after which he was articled to the Electrical Tramways Co. in London. In 1912, Williamesl ass
position as engineer and designer with the Trussed Concreten@any. Seven years later, he started a consulting firm. Appointed chief
consulting civil engineer to the British Empire Exhibition in 1923, he received a knighthood for his services. Williamesl thésiguildings

as functional structures sheathed withadeative facades. More an engineer than an architect, Williams produced a series of reinforced
concrete buildings during the period between the wars. After World War Il, he worked on developing the first plan for Britain
motorway system. Williams died irondon in 1969.

Sir Owen Williams Great Buildings Online

4 Fabricrete . Various projects usind-abricrete including T. Wallis & Sons factory angbwer station, Acton, LondonHenry Boston &
Sas tannery, Runcorn, CheshirPatent Fuel Factgr Port Talbot, West Glamorgan British Window Glass Works, Queensborough,
Cheshire Blackstones Tractor Factory, Stamford, Londotte factory, GrimsbyHumnberside.Mampin & Webb factory, Sheffieldzuel
stages, Swanse&airie & Compny Sugar Refinery, LiverpoBush House foundations, Aldwych, London

Engineering Timelineshiography Owen Williams- selected works

15 The British Empire Exhibition  opened on 23rd April 1924 and was intended to be a reassuring display of the strength of the Empir
after WW1. Pavilions were built for each colony and Great Britain was represented by three major buildings plus Wembleylyform
Empire) Stadium. The exMiifion covered a 216 acre sit&he three major buildings were the palaces of Industry, Engineaniddrts. All

were intended to be temporary. However, the Palace of Engineering wasn't demolished until the 1970s. The facade of tbé Aalace

and the whole of the Palace of Industry still stand. The original stadium, with its distinctive towedgmwakshed in 2002.

Reinforced concrete seems to have been chosen as the main construction material for four reasons: cost, speed of construction
appropriateness for temporary buildings (though this seems odd today) and to show the advanced statstoE®@rirete technology.

At the time of opening, the Palace of Engineering was the world's largest reinforced concrete streciosing half a million sq fthe
ten-acre Palace of Industig slightly smaller. It consists of a series of halls with glazed pitched roofs. The columns and knees of the portal
frames are cast in situ, with precast open web rafters. For the larger spans, the cobumpart steel lattice girdersThe facades of #

building are by Maxwell Ayrton, the architect of the whole exhibition compl@ther items of interest include part of the reinforced

concrete elevated track for the scredriven 'Neverstop' railway that took visitors around the site, which can be sedjacant to

31


http://www.greatbuildings.com/architects/Felix_Candela.html
http://www.greatbuildings.com/architects/Sir_Owen_Williams.html
http://64.233.183.104/search?q=cache:7uFOeuoC9cQJ:www.engineering-timelines.com/who/Williams_O/williamsOwen8.asp+fabricrete&hl=en&ct=clnk&cd=1&gl=uk

Wembley Park Statior itself another element of the exhiiibns' construction programmen 1933, the site owners commissioned Owen
Williams to design the Empire Pool, one of the largest in the world at 200ft by 60ft. It was built on thef #ie exhibition's artificial lake.
The building that housed it also enclosed 4,000 spectators. William's concrete frames spanned 236ft clear and were exgilsed on
outside of the building. This building is now known as WemBlsna.Owen Williams was kighted for his work on this site. He v8a34

years old at the timeEngineering Timelinesexplore ... where

16

17 Jesse Bootsfirm was owned by the United Drugs company
18 Wets , applies to the type of pharmaceutical product involved, i.e. liquid forms rather than solids e.g. tablets and powders.

% viyella is now part of the Coats Viyella /Tootgroup. Coat Viyella is the largest textile company in the UKolisistsof two divisions,
Coats is the world's leading manufacturer of sewing thread with annual turnover of GBP 1 billion. Its multinational netwadeiup of

manufacturing units in 60 countrigSoats Viyella/Tootal

20 Firestone Tyre & Rubber Co . built in Brentford established a formula that was to be exploited successfully elsewhere on the Great
West Road, and for Hoover on Western Asnue. Long office blocks, punctuated by massive psBaggptian columns, adorned with
coloured tiles and entered through splendid doorways, fronted the factory sheds behind. The Firestone example was allethe mor
remarkable when it is considered that theovks had been designed in twentyie days and a mere eighteen weeks had elapsed between
the start of construction and the manufacture of the first lyre. The t8torey administration building and the festorey warehouse

were of reinforced concrete (the @neral contractors being Sir Robert McAlpine & Sons and the reinforced steel supplied by the Trussed
Concrete Steel Co., while the singitorey factory situated between them was steel framed. The layout, arranged to accommodate the
flow of massproductonpr o cesses, the growing emphasis on the workforceds we
Architect to comment that: both in design and planning, British factories are noticeably improving. In design the imprévedomeid the
increasng realization that nothing made for human use is unworthy of the attention of the designer; and in planning to the pressure
competition necessitating efficiency bothintapyt and i n d elbhdastribl AréhiteEtareim Britaad-tO89eps213.

21 3The Hoover Factory , opened in 1932, advanced the Firestone composition further by the addition of two futuristic staircase towers.

TI Egyptian columns, false pediment and ornate entrance were all present but more vigorously interpreted.,, In 1935 r ai se t he pl
manufacturing capacity, a festorey extension was added by the architects. This steghed building (rendered in white cement) was
designed to oprovide <clear floor space f ormeama ofhmovatder gfazed steely nece s
partitioningdé. The canteen, erected in 1938, featur amdtodoermer ous ar |
the striking e nindustial ArehitectureEndBgitai50-19B%H m 2Us ,

22 Smiths Crisps Company . The first person to manufacture crisgis the UK was a gentlemacalled Frank Smith of Smith's crigps

the 1920's. FranBmith opened his first factory in Cricklewood, London.

Potato Crisps » Potato Crisps (Interesting Facts about Potato Crisps)

2 Snowcrete . This is the trade rae for anOrdinary Potland Cement wherghe raw materials are selected for good colour, and the
clinker is ground with ceramic balls, not iron as for ORCcan be tinted with pigments; so, should you want strawberry pink concrete

this is possibleCement, mortar and concrete FAQ

24 Faience: earthenware decorated with coloured opaque metallic glalt&\ Encarta Search Result faience

25 Art deco : Style of architecture, interior design, and jewellery most popular in the 1930s that used geometrical designs boldhndlours

outlines.
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http://www.engineering-timelines.com/scripts/engineeringItem.asp?id=395
http://66.102.9.104/custom?q=cache:eg4dNTfjHDQJ:www.boi.lk/popcontent/coats.htm+Viyella+company&hl=en&ie=UTF-8
http://64.233.183.104/search?q=cache:en_L9Rc9BWgJ:www.realcrisps.com/Interesting-Facts--Interesting-Facts-about-Potato-Crisps).html+smiths+crisps+factory+london&hl=en&ct=clnk&cd=3&gl=uk
http://64.233.183.104/search?q=cache:UM8xaPS7R7kJ:www.enigmatist.com/free/john49/cemfaq.htm+snowcrete&hl=en&ct=clnk&cd=22&gl=uk

% gThe Gillette Building :(Architect Bannister Fletchen the Great West Road is described in The Buildings of England as of a 'very
incongruous, timidly modernistic grandeulti; 1936 Gillette Isleworth building was constructed and officially opened on the 6th January
1937 by Sir George Broardbridge, then, The Lddda y o r o f SilBamsteroFletchér's A History of Architecture

27 6The Guinness Brewery (Architect SirGiles Gilbert Scottjat Park Royal was constructed on a landscaped open site in-3893%
the consulting engineers Sir Alexander Gibb & Partners, who brought in Sir Giles Gilbert Scott as architect. Scott, frésh &eclaimed
triumph at Battersea Poer Station, designed and detailed the brick exteriors of the reinforcexcrete brewery blocks. The result was a

power f ul monument al group, Vv alheTwenteth Centeiry Soaigiypr oac habl e and friendly.

28 Automotive industries : Ford Motor Company, Dagenham, Essex, 1930. Firestone Tyre Company, g.v note 63 above. Edgar Jones,
Industrial Architece in Britain, 1750039, p. 209.

2 Electrical industries : Hoover g.v note 62 above, Belling lee company, Radio and electrical components, Great West Cambridge road,
Enfield , 19320cal History Industry in Enfield A HistoryEnfield Council Website

30 Chemical industries : Pyrene company, Londdn9 30, Jo&om&dFamepye i ¥ er pood137 1997, pp 134

31 Examples include Slough industrial estate 1920 and Team valley estate 1937.
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http://66.102.9.104/search?q=cache:Em5sET8QfAMJ:books.elsevier.com/companions/0750622679/TES.asp+%22gillette+building%22+london&hl=en
http://66.102.9.104/search?q=cache:2JWqUq9t0k4J:www.c20society.org.uk/docs/press/050531_guinness.html+guinness+brewery+building+london&hl=en
http://66.102.9.104/search?q=cache:NE6AK3Yh31kJ:www.enfield.gov.uk/Leisure%2520%26%2520Culture/local%2520history/Industry%2520in%2520Enfield%2520A%2520History.htm+belling+lee+history&hl=en

Fig 2.29 Willow Run Plant 1940

Fig 2.30 Sigmund Pump Factory 1948

Fig2.31 Brynmawr Rubber Fact&§1
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