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INTRODUCTION i
Subterranean metropolitan transport has become and shall
continue to be a major feature of urban life in the major

I he aim of this thesis i s to
HI

The history and design of the particular systemsangles.
being two angles which focus the origins and sequence ofon
events leadings to the formation of i n

the discussed cities.

I he design deve 1 o p m e n t of s ta tions, r o Ilin g s t.o c k , e qu i pmen t

and subsidiary areas such as signage, typography and
Icorporate identity are discussed in re 1 at:i.on to design

policy and philosophy of the systems.

relates to the social factors of underground transport which
can be Anseen

attempt is made to investigate the effect that the
controlled designed environment has

is possibly the best
example of
natural elements

■ ■appropriate place to guage the effectiveness of modern
■■

design. I he psychological effects and reactions to

underground transport and design for this mode of transport
are discussed. Graffiti
the manifestation of
design and also the transport system itself.

1

11

I

1
ll

the present networks
II

cities around the world.

I

J

I he design and architecture of subways

III I

invest i gate u n de r g round t r a nspo r t f r o m th r ee spe c i f i c

The third area

a reaction against both the official

are controlled.

upon its passengers.

It is therefore an
a man made and designed environment in which the

is focused upon as an example of

as universal to all underground systems.
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I he systems

London

being the first

proportion of attention due to the pioneering nature of i ts

The Paris Metro and Mew York Subway which bothh i s to r y.

followed shortly after the inception of the London
Both systems approached design problems inUnderground.

v a r y i n g w ays a n d d e v e loped s e p e r a t e chara c t e r i s t i c s in win a t

!have beome important and extensive networks in world terms.

which provides an interesting contrast in philosphy and
design in relation to undergdirund transport it also merits
mention being the busiest metro in the world.

of recently developed systems
from Germany which illusrate
ef f i c ieny and an innovative approach t o a r c h i t e c t u r a 1

design. The two U—Bahn systems as

they have some very similar traits.

prototype system for smaller 1 million inhabitant cities,

can be concentrated u p ci n m ore e a s i 1 y .

■

III
1

■

I

system in existence claims

1

il'l

N u r n b e r g/Munich are examp1es

III
■

I

I

IfIt
are discussed together

a larger

Moscow is included as an antithesis of the Western systems

a t e c h i n i c a 1 c o m p e t enc e

However Murnb er g being a

in London, Paris, New York , Moscow and

Nurnberq/Munich are chosen for a particulr purpose.
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TV picture of tube approaching 
R. T . E .

Map of London Underground 
LONDON REGIONAL TRANSPORT



5INTRODUCTION TO THE LONDON UNDERGROUND OF TODAY

i nip or tan t t o t h eL o n d o n UndergroundThe
derground transnort due the f a c t of i tdevelopment of un

iMu c h thei nfirst system ebeing the
engineering of t u n n e 1 1 i n g .thede v e1opme n t work on

and rolling stock design involving signaling and'/ent' 1 a t i on

i ne q u i p m e n t London,electric

The London Underground also proceeded i n n ou a t e a f t e r t h e

s-ysternsf s ‘J c h as Paris,incept'on of o t h e i New York; a n d

of architecture, typography and graphicthei nSer I I n

design work.

: rI he London Underground presently carries mor e d asse n ge r s

before , carry i ng 7 m i 1 1 i onthan thee v e r p a s s e n g e r s i n

1986-87 which i s above t h e previous t o t a 1 record ofyears

720 milii on i n 1 948. Modern i sat i'on

costs by the dr i ver- on I t r a i n s and maximum

automa.t i on wi th out the dr iver 1 ess op t i on . wh i c. h wh i 1 e
being feasible has not been a : : p t e d to of f er­as p as eng er- s
the extra security of the mini .ma 1 human contact of havi ng

driver for of saferreassurance

da. i 1 254on
,-ou te miles 105 m i 1es of wh i ch

273 stations. Even though the London Under groun d is fifth
i n terms of numbers of passengers carried. i t the most
e z t e n s i v e n etwor k i n the world. closely followed by New
York ,

i
ij fl

'I

has reduced operation

It

I

The under ground carr i es 2.5 mi i 1 1 i on peop 1 e

is underground and serving

w a s p ' o n e e r e d

use of
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Town Tunnel 
HOLLAND 86

Carnden 
S.

David Carter Associates - Prototypes 
DESIGN WEEK 5 Feb 8S



6
rol 1 i ng stockThe underground's

the Metropolitan. D i s t r : c to c> e r a t estook i-uh i ch onSurface
thethan tube stock which1 ar gerline sa n d C i r1 e are

1 2f t d i am a t e rtheoperate through t u n n e 1 s . Thedesigned to
roIling stock protot y p es w h i c h are expected t omost recent

final i sedhave Just been £ 2 6 0 m i 1 1 i o n t ij b ea

the design work■for which h a s been carr i e dtrain programme

by David Carter Associates.ou t L
I arger windows, continuous handrailThe

increased seating. I he body wi 1 1 h a v e off-wh i teand bodya n

with grey window surrounds and red doors, over al 1

profi1e w i 1 1tube be­st and ar d ret a i n e d i n k e e p i n g w i t h
iprevi ous des igns

1 935 London The |J n i c u e Danish architect Steen
IEiler Ransmussen descr bed the L ond on Und erg ro und “ t h ea s

e i ghth wonder of. the world." ( 1 > I t is doubtful

of the regular passengers t h e t u b e would agree with himon

as the prospect of tube transport at r u s h h o u r bec a n

daun t i ng and of ten streessful . I t r a r e 1 be e a u a t e dc a n

experie n c e par wi t h "the e i gh t won de ron a

of the world." The London Underground however. must mer i t

of human appl icat ion.

t o ij n d e r s t a n d h ow this 1 ook
back to the mid 19th c e n t u r y t o or i g i ns.investi gate i t' s

J
!■ 

i

j;

!

I

] The

as a major feat

For us

consists of 3875 cars.

with a aesthetic

that many-

new trains offer

r u n b y 1 9 9 0

system evolved we must
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Jsing a Greathead shield to excavate one of the station tunnels on the Great Northern & City 
tailway, about 1900. (14784)

U ■

G r e a t- h e a d Shi e 1 d 
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T H E L 0 l'.l D 0 N U N D E R G R 0 U N DTHE HISTORY AND DESIGN Ul-

preliminary situation to the development of undergroundAs a

transport
| i

t h e f a m o u s e ng i neerbe made.

devised the tunnelling machine which was used to construct the

after f i f t. e e n y e a r s o f' Thames tunnel opened in 1843

construction.

Tunnels rema ined out of vogue for

about twenty years until James Henry Greathead,

which was more sophisticated,

was never built-

spoil with high pressure water.

some extent in the 1971 Bentonite tunnelling machine which turned
clay into c hem i c a 1.1 y i nduc ed sho c k .

this development was pointed to by two major landslides in 1950

in Knockshinnock in Ireland and Surte in Sweden . The lower

prominent engineer who invo1ved in the Water1oo to Citywas

underground railway and consultant with London Transport until

I

i'

P

It operated under compressed air..

the 1930's.

I
significant advances in tunnelling technology had to

This principle was utilised to

old South African engineer designed his own Greathead sheild

a liquid when subjected to a

was not a commercial success.

Greathead also designed in 1339 a prophetic machine which

oubway was engineered by Greathead and Dalrymple Hay ,another

a twenty six year

French exile Marc Isambard Brunel,

It worked on the principle of washing away the

Brunei's tunnel, even though a major achievement

lighter and 7ft b" in diameter.
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Etching of the section view of the proposed 
Metropolitan railway's design.
Source.. London under London.
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8=. u c c e e de d L’ a 1 r ym p 1 e Hay the ma,i or« HalerowWiI 1 iam

1 P30 s .thes i n c etunnelling expert

the Me t r op o1 i t an Line 1843 starts with ChariThe Story of es

Pearson■ I
t r a f f i cLondon ■" s prob 1 em wherebyto solveIn order

entered London e a c h d a ypeon 1e t h e r e250 ,000.00 a n d w ere no

streets -for1 i g h t s a n d s u b w a r horses andtraff i c

vetoed by the po1 i c ei t was I u r k i n gpedestri ans. a

t h i e v e s .■forplace

vi s i on w a s i j n d e r g r o u n dPear son ’ s 1 inking ra j ]way

He envisaged thatterm ini. the idea would get r i d of si urns

the i n n e " those being replaced byi n suburband r o p e r 11
hous i ng. There were commen t s ridicule of s end:n g

peoc1e 1 i k e parce1s i n a pneumati'c tube in drai n-1 ■Kea

>1
tunnel from one end of the metropol i s other- ,

r

Punch suggested that he coa 1 be 1onging t o t h eij se

public and have them at the disposal of the company.

Pearson had the probl of f i n d i ng s u i table theem eng:ne a s

would suffocate the An e n g i n eij se r s .

was bu i1t whereby d i v e r t e d t o tanka
wh i c h e x i ting tunnel wouId let of f steam.on

I .After fourte Pearson raised fb'00 , 000.00 from theen

Great Western Railway and Great Northern the City ofa n d

J

I

<1

I'll)
1 'll

1
■>:

standard steam engine

the smoke and steam was
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The early days of operation on the Metropolitan.

SWAITHERE FOI

ft

The cut and cover method of construction caused much ■ 
havoc on the streets.



sun k tiu s i on 9snar t Wa iTn e

1 860 ,i nSquare

anddone by a cut methodwork was c o '■> e rconstruet i onThe
and bui 1 d ing thetunneltrench tunnelwhich meant cutting

the t u n n e 1theThen and thein brick. c oe r sstructure

roadway is

large amount of d i s r u d t i o nBuilding caused asa

c omp u1sor y pur ch asing an d demoi i t i un of houses.

wh i c h thousands ofFl ee t 'Jal 1ex P eop I e 1 i e d ,theI n poori n

them were displaced from 11j 0 0 houses without12000 of a i

s i gncomp 1 a int they o c a 1 t i m e s 1single a

Januarcomp 1 e ted i n 1 9 £3 . n o t w i t h o u t tak i ng1 i neThe was

f r om ac c i de n t s and constructioni ts human

c a 1 am 1 t i e s s u c h b u r s t w a term a i Ti s a n d Pear sorisewers.

the opening, dying six mon ths. ear tier a f t e r h a v i n gn e u e r saw

r e c ei y e d little i n r e t u r n f o r h is eft or t s.

I he Me t ropo 1 i t an ■' s first day of operation of crowdedwas
I

There were f i r s t . second and third class.scenes.

class cost w here a s ear 1 y morn i ng work i ngt h ep e n c e ,
i

man' s ava i 1 ed of cu 11ing down 1 ong

,i ou r n e ys to work "making working class fell ours much morea

p1easant bunch , "

Wi t h the f 1 ood1 i ne t h e r e w a ssuccess of the Metropol i tan

thei de as relatingor z a n y

r e — s i j r + •? c e d «

I

Lon don Cor p or a t I on .

t wo pe n n y fare s were

new methodof many more

as we 1 1
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Below:
The twin tunnels of the District 
Line at South Kensington.

&

ur..

Left:
Bazalgette intended the District 
Line to be incorporated into the 
Embankment from the outset. 
Delays to the line meant that the 
Embankment was built first, 
only to be torn up again a few 
years later when the District 
Line finally put in an 
appearance.



10The = eof tr ans i t .

an o t h e r to drain the

a n d r u nRegents canal a an d

Joseph Paxton's c o v e r e d "Great

and the -final proposal to bui1dVi c torian Way" was a

u s i n g a t m o s p h e r i ci de aAfter Paxton's p re ssu r e c a me
Ithough the idea was used i n the Dai keycut de e v e nsac ,

a n d i n

It consisted of us i ng a pipe wi t h of
leather and lubricated by beeswax. Howe1...1 er , rats caused

havoc by seeking shelter i n the pipes. i he

abandoned.

The Di strict p rop osa1 by engineer of the

Metropol itan Board of Works, S i r J o s e p h Ba-algette who had
the Dower of dec i sion the f i f t three o t h e r she 1 vedover­
prop os a 1 s. The D ! ■=- trict to be bu i 1 t i ntegr a 1
part of the proposed Fhames Embankment. Bu i 1d i ng star ted on
June 27. 1 8 £■ 5 e m p 1 o y i n g 20 0 0 w o r k m e n . 200 horses and 58
e n g i n e s , underground. The first
section Westminister/South Kensington r e a d y b y C h r i s t rri a swa s

Eve 1868. Howee r there were constan t del ays theon

approach to the Embankment and Ba.zalgette c ou1d no t wa i t

longer to build hi District 1 i ne ,Embankment without the

even though i t had t olate rto be torn up few yearsa

accommodate the 1 i ne .

j1

11

I
?iii

w i n d.m ills.

railway powered by air

alongside the lhames.

idea was

an atmospheririncluded the building of

line

they dug their way

a s a n

the L ondon/Cr oydo n E pson Ra i 1 w a y ,

was accepted

ten mile g1 a ss

t o a

line was

a continuous va 1ve made
Ra i 1 wa,.y i n Du b 1 i n ,

line along it powered by cables



Map of Metropolitan and District Railways 1870*

The building oj the 
Underground was meant to 
alleviate London’s endemic 
traffic problems, but these two 
views of Ludgate Hill (with the 
London, Chatham and Dover 
Railway in the background) - 
in an engraving by Dore of 
1872 and a photograph taken 
twenty years later - show that 
nothing had changed.
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to wi thin9.nd Metropol i tan mileD i s t r i c t c -a me Ci fa e a c hThe

thirteenf orbut did not Join This -factover e a r s-,other
r i ual of the heads ofthetestimony to the D i ■=. t r i c twas

Forbes and Sir Edward MatkinJames Steats theline
w h o s h a r e d m u t u a 1Me tropo1 i t an chief. h a t r e d f o r e ac h o t h e r

schemes.and their

stations cropping up i n s'mil art o r i v a 1 locations andDue

reauired by two separatethe demol it i on s c ompan i e s, P u b 1 i c

o p i nion a nd gover nment a 1 foreed t h e line s to I i nk ,p r e s su r e

and Matkins toforcing Forbes s i de b ■ s i de the firs ton

journey around the Circle line i n so i t e of each o t h e r

i 884.i n

Vent i1 at ion problem! which had been r e 1 a t ; y e 1 1 owwas a a

i s sue w i t h the first tunnelling engineers who had

thouoht t h a t the pi ston of the trains would be enough

the i h e r e sc oradic hoi es 1ead i ngwe r e

t o s t r e e t 1 e u e 1 . As there had beenup

of smokeless. 1 ocomiot i on . tubes could not be properl

theirwould have t o c o n t i n u e i n

discomfort for s t e ami 1 oc omo t i u e sa few more Mh i 1 ey e a r s .

continued and even whenHowe verthe problem was most ac u t e .

electric i nre due t i ontraction i n t o d ij c e d . causing awas

colluti on , the deepI na 1 e v i a t e d .n o tthe problem was still
the exhaust1 e u e 1 a i r -h,o 1 e s ,tubes where could bethere no

of concentratedf umes of e ng i n e s , sme 1 1thecombi ned w i th

malodorous and suffocating. I
i if

iiy

i

i1

i r

humanity made Journeys

'I

n o s a t i s f a c t o r y mi a a n s

ventilated and passengers

I' II
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12
Illustrated Magazine t a 1 k e dthe Engl ishf r om a nA spectator

t r a n s p o r tthat -Form of commen t i ng sofnatureof the

i n t ochemists wereLondon County Council

and found that s u 1 p h ij r and nitrousu nderground p o 1 1 u t ion

d a n g e r w here* s c a r b o n d i o x i d e Theoxides were a

the tunnels was foul sme11 i ng duei n e x c e s s i u e

only about half the hum idity of t h e s t r e e t ! e v e Idryness

f i r S t bu i 1 t i n 1 90 2 Bond Street.air. i n

1920s and 1930 ' su n t i 1 the t h a t filtered and

injected intoozoni sed the underground making it a

The Metropol i tan and District to now had been bu i 1 tup

by the cut and cover method. deep 1 e u e 1 tube was

the Ci t'---' and South London n ow known t h e Ci ty brancha s

of the Northern 1 i n e . The engineer was Great he ad. By t h i s

time electric i n w i d e U fi i t e d S t a t e suse i n

carry i ng 250 m i 1 1 ion Peop 1e 3 5 0 0 m i I a •=., Thaneou e r were

three projects: Dover to London. the Bessbrook to Newrv
T r amway i n Ireland and the Vo1k s E1 e c t r i c Rai 1 way theon
seafron t in Brighton. The se systems the promotersga e

second thoughts about cable hau1 age whi ch the system for

tram haulage i n San Fransisco. off 1 ar ge s t e amir u n e n g i n e s

and intricate gear changes.

i

I
li

■

J

i nuesti gate

"By the time we 
spluttering lik

■

I w a s c o u g h i n g a n d 
cigar." (3)

reached Gower street 
e a boy with his first

r e 1 a t i v e 1 y p a i n 1 e s s e x p e r i e n c e .

w a s n o t .

traction was

Exhaust -Fans were

It was not
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r

o +‘Theadopted. 13Electric!tv was

demqns tr ?. ted b>• Wer ner i i 3 i erne nshad been i ntranct ion

line was opened ths November 4 ,Th e 1 89D1 87? .i nBer 1 in

operated deep 1 e u e 1 rai 1 waybeing the first i n

the world.

bu I 1 t by be yer F'e ac oc k w i th Mather- &The rol 1 i ng stock w a s

Thee auioment , 1ocomot•yes picked up 500Flatt elect

laid betweenvolts DC from the conductor the r ij n n i n g

"Padded Ce11s"k n ownThe coache s were du e t o t h ea s

high upholstery leading up t o v e n t i 1 a t i o n s 1 o t s . N i n dows

reasoning t h a tthe then eorri i tted by n o t h i n g t owa s see .were

c al led ou t b y g u a r d s b e t w e e n car ri ages.Stat i on w erename s

1 i n e to be bui1t by Dalrymple Hay-'s WaterlooThe next wa s i n

1898 and c i ty 1 i n e , n icknamed The Dr a i n . " Tin i s line was

f i tted wi th Arneri can built and Siemens motors. I t h a s

s i nee become part of d system belongingn e v e r

to Br i t i sh Ra i 1 .

f
The methods of way forwardtun re 1 I i ng by she i 1d marked the

for underground railways twe n t yThe nexti n London.

i n this type o f c o n s t r u c t i o n . A

parliamentary committee recommmended that future t u n n e 1 1 i n g

be of a standard t h a td i amete r a n d1 Z'2f tof 1 1qij age

t u n n e 1 1 i n gcompensati on would not t o b e p a. i dn e e d

beneath p r o pe r t i i rripose d be f or e .had beena s

J

V’

’■

hil 
!

the undergroun

I ...

II I

-,'i ir

11
Hit < I
I T

years saw a boom



1A1 i n e .Ce n t r a 1t h e 1 90 0 .bu i 1 d i ng ofthesawThese
tunnel! i n g mac h i n e , the Westfirst dug by athewh i ch was

190 4 and the Baker)oo.lineEnd branch of

Rai 1 w a y w ent f r om S h e p h e r d s E u s h t o S a n kLondonCe n t r a 1The I
C o n s t r u c t i o n b e g a n i n 1896 under theOx-ford Circus.v i a

Greathead, F ow 1 e rthe engineers and Benjamindirection of

line included thethe odd i ty of havi ngFeatures ofBayer.

eastbound and westbound platforms at d i f f e r e n t 1 eu els-

ising gradients at the aperoach ofThere were a

platform to aid braking and downward gradients the ex i ton

t u n n e 1 to a i d ’ heof the t r a i n s bu i 1 t b ywe r e

company G, E ,C.,the American wh i c h integrated the 1ocomoti ve

w i t h the first i t s e 1 f .

Th i s 1 ine not on 1 y s e r v e d commuters but a. 1 s o those going to

the shopping and theatre districts. I t k n own thewas

t wo penn y tube and i t attracted 15 mill ion passengers by the

end of 1900. W i t h i n few months there were complaints of

e x c e s s i v e vibrations affecting nearby properties which we r e

affected by the hefty 44 t on locomotives c-f which cr ■ _ j"1_'T the

weight was Late r s t oc k redesigned reducingu n s n r- u n g . w ere

the weight to 31 tons I.-.11 th 35Z unsprung weight, t h u s

a 1 1 e v i a. t i n g the problem.

There was also safety development where the s i g n a 1 i n ga

c urrent i n t o awas separated from the a c ti on c ur renttm a i n
1ow uo1 tape trac t i oncon trol the wholesystem as opposed to

current passing through the t r a i n .

J

the Northern

■

i I

■ II' I1



15
bu i 1 t to al 1 ev i ateand City Railway wasThe Gr eat Nor- them

bottleneck from Finsbury Park to Kings Crossp r ob1ems w i th a
di ame ter tube which1 6f tand Moorgate.

accomodated standard suburban rolling stock. Se r u i ce s be gan |
f i n a n c i a 1i t was notHowever,1904. ai n

century the hi story o fturn of the the LondonAround the

U n d e r g r o u n d w a s d r am a t i c a 1 1 y c h a n g e d b y influential , i fon e

an American named Charles Tyson Yerkes.not shady character ,

j a i 1 e d i n the Unite d St a t e sYerkes who had been a t the age

twenty -Four -For embezzlement, moved i n t o theof streetear

bus i ness in Chicago. He rapidly gained control of al 1 o f

Chicago's streetcars through ruthless operations and had

managed to extract *40 million dol1ars from the people of

Chicago before being turned upon by the people after h a u i n g

claimed monopolistic rights for his streetcars. He fie d to
.New York with his wealth. I n 1P00 he moved to London and

bought the District line and after­ building the Lots Road
powerstat i on "Chelsea Monster" Eu r op e s 1 ar ge s tor

gener a t i ng s t a t i on , he proceeded to electrify the D i s t r i c t
iline i n 1 90 1 . acqui red al 1 lines except the

" H i r ?. i ' we y = . r?iiwav-. abac' :

r- >- S t i.-’hce i

' b :

I
I!I

i n
O' I

J

I

Hl

I 
1'1

1 
1

..

I

is interest
{ ; Mi*r- k r,

oper a.t i on , ■=,=. 
Only CC>r.r*r -

This was a.

Yerkes soon

which was

success and was

subse que n 11y t aken over by the Metropol itan raiIway.



n
16ranks ofthrough the the.a n d r o s e

from messenger boy to generalYerkes organ i sat i on manager .
that the underground network of the Bri t i shi non ic11

the Empire had become mainlycapital and that of owned and

THE ELECTRIFICATION OF THE METROPOLITAN AND DISTRICT LINES

line s s h ar edI n the cost

trac tionof an experiment u s t n g

!

company Ganz,

recommended by the c ommi 11 e e , consisting of 3000 volt

o v e r h e a d w ire s ys tern. However . the chief financier Yerkes

vet oe d the prop osa 1 in place o f the

■=■ y s tern w h i c h w a s i n the Unite d S t a t e s ,use

1 e g a 1 a. r b i t r a t i o n the Metropol i tan had tocase

accept the District's decision it would have been highly

to have two incompatible systems i n open at i on.

o c c u r r e d 1 SO 5 on

the Me tropol i tan

e 1 e c t r i c a 1 equ i pmen t on

Houston tracti

purposes.

The District line had done ill
work by 1P01. the130 5 thatHowe ve r

■

n
I

emigrated to America

fl

i npract i c1e

I

i|

■ pi

i

a 500 volts DC

i n w i de

supply and Siemens equipment.

whi ch was

on other

i t was not un t i 1

t r a. i n s f o r c om p a r a t i v e

Carious proposals for electrification

including that of a Hungarian

some stock and British Thomson

on control

The f i rst electrified service

1 S’PS the Me tropol i tan and D i s tr i c t

run by an American based organisation.

1 o w e r v o 1 t a g e c o n d u c t o r

on January 1,

■=■ y s tern s w ere entered,

Despite a

1 i ne usi ng the American Westinghouse

the electrification construction



to financial probl am s,du einto operation The 17we n tservi ce
f i 11 e d w i t hA stock Er i t ishstock known a sDi str i ct

a n d W e s t i n g h o tj s eequipme nt brakingtracti onHous t onThomson
illustrating the American connections of the

w ere w o oden-bo d iedTheD i s t r i c t s managemen t . c ar = ooen

which were entered through hand operated doors.sa1oons

second class1 i ne ,D i s t r i c t accommodationtheTn 19'05 on was

t h i r d c 1 a s sleaving only a goodabolished. ano

struct u r es whichof theref 1ec t i on we r e

soci et y the t i me .Er i t i shi ninseparable

rai1ways promoted i n the 1 890 ■- stubevariousOf the

succeeding the City and South London, on 1 y three line smor e

London for t h e n e x tde ve1 oped i n years,were

1 i nes were what the Baker loo,1 hese h i ccadi 1 1y anda r e n ow

Nor them 1 i nes whi ch were completed i n 1906/7.

THE BAKER STREET AND WATERLOO RAILWAY Hi

The ted i n 1 898. The line initial! ywas

financed by Whitaker Wright who f i n a n c i e r who ha. d mi a dewas a

his fortune i n the United St a t es i n mini n g . When his Globe

1 i ou i dated af ter­ scandal , Y e r k e swas a

took the opportunity to tak e the line i n M a r c h 1 90 1 ,ov e r

Ihe Char i ng Cross/Euston and Hampstead Rai liway < uuE L- HRi1

which had been sanctioned by Par 1 iament h a d n o t1.S93 buti n

proceeded until col 1 e a g u e s b o u g h t1 90 o wh e n Ye r k e s an d h i s

i

i;

equi oment .

r i g i d c 1 a s s

i

Pi nance Corporation

line was sta
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Piccadilly Circus Station about. 1910



18Th i s t h eline f crmed b a i s + o rrights for $100,000.00.the
linethe Northernwha t

by Yerkes was the P i c c a dill ;■bu i 1 t line whichthird lineThe
two separate railways.of The fir ■=. tanalga.mat i on

R a i 1 w a y C om p a n y

second being The Great Northern a n d S t r a n d R a i 1 w a y .and the

The projects were brought together i n 1 9'0 1 / 1 9'0 d by the

through it's Me tropol i tan/District ElectricYerkes group

f ormed o r d e r toi n

1 i nes and t h ethree b u i 1 d i n gorgan i se the the Lots Road

generating station, comoIe ted i n 1 9'0 5 .

The Charing Gross, Euston and Hampstead the 1 a s t of t h e

Yerkes railways to be opened by Lloyd George. From Ch ar i no

Cross to Golders Green a. n d the branch from Camden T own

H i ghgate. It was advertised by the UERL

Passen ger s

n o t

: i d
The underground stations of the t i led wa1 1s wi t hperiod had

i den t i f i cati on The

stat i on n am e s a. p p e a red i n 1 arge thetiled

tunnel wall s.

Ih e rolling stock for UERL tuba s h ad S p ra g em/T h omp s o n

Houston control s t e e 11 0 S a 1 1ofequi pment . t o t a 1A I

J

I

1 ink 
i n t o

■ H
! i1

project being Bromp ton and Piccadilly Circus

if

"The last 
can enter 
u n d e r g r o u n d r a i 1 w a y 
only help to solve 
congestion but will 
distribution of population, 
and the travel

in the new chain of communication, 
possession of a. complete system of

transi t whi c h it is believed wi 11
the pressing problems of street
introduce wide ranging changes in the

the location of shopping centres
habits of people." (5)

was an

It o a i d p a s s e n g e rcolour coded stripes

i s now

which was

Comipany (MDET) which was

lettering on



* London Underground Railways Map 1908

’NOON

'No Need To Ask A P'liceman' by John Hassall, a well-known early example of the 
Underground's pictorial poster advertising, issued in 1908. (21250)



19and Foundry Company atCarby the American
sh i p p e d t o Br i t a i n i nThey werePennsylvani a.Berw i ck ,

Manchester.assembled at Hafford Park.+' o r m a n dknock-down
in Manchester. ForOne hundred and fifty more

two hundred and sixteenlinethe Piccadilly an

divided between Les Ateliers De Construction du

Ra i 1 way Carr i age a n dla France and the HungarianNord de
time when Br i tainI tM a c h i n e r y W o r k s .

imperial power, much of the

work was carried out by foreign con tractors .

UNDERGROUND

their

r a i1 ways j o intiy u nde r the title UNDERGROUND. UERL-'s joint

publicity was co-ordinated by Frank Pick. Pick developed

the policy of commissioning publicity posters from both

He was a 1 ways i n s i stent

the hightest standards of design.on

Albert Stanley who later be corrie Lord Ashley i nstrumen taiwas

London •' s publ i c

itransport single u n i f i e d body . Un de r his brash type

s t y1e managemen t h e be g i n t o sw a 1 1 ow h i sUP

r i v a 1 s . For the first time the Baker 1oo, D (strict, a n d

Northern 1 i 1 i nked at what i s

stat i on i n 1 9' 1 4 .

I
II

I III

in bringing together

k n ow n a n d u n k n o w n g r a p h i c

I

of American

1
| -4

Il *

In 19'00 the general managers agreed to publ i c i se

ft

nes were

i n t o a

cars was

was still

is curious

were bu i 1 t

now Charing Cross

asserting itself as an

the various elements of

t h a t a t a

were built

order for



Example of escalator hall by Charles Holden'*

Below
A cutaway view of Piccadilly 
sub-surface booking hall an<

ly Circus station as reconstructed in 1925-28 with a now circular 
id banks of escalators to replace the original lifts. {HI62S6>

Cut-away view “oT the refurbished Piccadilly Circus 
Station of 1925-28



20be tweeni n passengersi ncrea.seto a 67Z1 eadWor1d War I
to London by warworkers drawn

around Londonsoldiers making their wayindustries and many
1 edvia underground.

on 1 y. L o n d o nby mento jobs which

1915-1917 where deepr a i ds i na i rits firste;; p e r i e n c e d

ra id sh e1t ers for1 e v e 1

time.

the underground gradual 1IAfter World War e x t e n de d i n t o

the suburbs with the backing of government guarantees for

f i nanci ng. the e x i s t i n g

system and there was shor tage of rol 1 i ng stock. New stock

i n treduced wi th i n 1921 . Towas

cater for the overhaul of rol 1 i ng stock . the cent r a1 repair

depot was built in Acton Town 1 922 . I h e C ami den T ow ni n

mo.st complex

interchange of four 1 i nes i n 1 924 .

Frank Pick was responsible for hiring Charles Holden to be
the architect for the stations along
ex tens i on. Holden's work e p i t omi s ed house style

which remained the hal Imark of the u n d e r g r o u n d' s mi o d e r n i s t

persuasi ons,

lhe Piccadilly Circus station w a s r e c o n s t r u c t e d f r omi 1 925 to

of Ho 1 de n' s work . The a 11 ra c t i v c e I

central a precedent for metro planners

throughout the wor1d.

■

■5

i n c or p or a ting the

the Nor them line

1928 as

junction was constructed,

a showpiece

i I ! ‘ III II! I

1914 and 1918' with more

There w as acute o vere r owd i n g o n

n ew ai r o pe r a ted do o r s

a certain

The war also

stations were used as air

were pre v ious1y don e

to women being recruited

circulation are a se t

ncrea.se


Stock .

1 n t e r i o r a f 1 S’ 3 8 R o 11 i n g S t o c k



21
THE CREATION OF LONDON TRANSPORT

C h 3. otictheto1P33 duecreated Jul 1 ,London Transport was
differentbe tweenand rivalorystate of bus services

of Londonco-ordi nat ionpromoted the

L o n d o n T r a n s p o r t 1 e dTransport under common management. was

a nd F r a n k P i c kcha i rmanby Lord Ashfield as

It had a monopoly of bu s , t r a i n , trol1eybusv i ce-cha irman.

w i t h ' n radius ofa n d u n d e r g r o u n d s e r v i c e s

The under gr ou nd net work covered 227 routeCharing Cross.

and carrfed 41 * m i 1 I i on i nmile s passengers y e a r ,

introduction of London TranspAfter the a

series of modernisation schemes. The Metropolitan

longer permitted the luxury of regarding i t se 1 fno

ma ini i ne r a i 1 w a y a n d s e r v i c e s i n t o the c oun tr y s i de w ere

swiftly cut back.

the Baker loo. Northern andn e w

Central I i n e s . stock developed to cater for

the extensions. Ini t i a1 1y e x p e r i m e n t a 1an

streamlined train which reflected the effect of American
s t r eam 1 i n i n g des i gn. However, theon s- t r e ami 1 i n e d
not to haveseen any practical advantages for trains which
t r av e 1 at low speeds and b o x y b u t r o u n d e d
1 ook was adopted i n the 1338 stock.

incorporated new features such as putting the
control gear under the floor being situatedi n s t e a d o f

■

independent companies

h
il

£
J

I, 
ii'
i i 1*1

These trains

a more

There were

there was

extensions on

there was-

There was new

line was

i t s first

a 20-30 mile

train was

as a



Lxtensians into t,he suburb s in t.ne i3:J{J' s

L

’'The Archer", at- East Finchley Station 1SS9 by Eric 
A li mon i er



22pasenger capacity by 14Z,increasing thebehind the cab thus

incorporated the smooth line
t r a i n s o fwh i c h pre u e nt e d the

moui ngjumping onto a
The trains were bu i 1 t by­operated sliding doors open.

Came 1 1Me tropol i tan compani es . The

engineering work was under the directioninnouati ue of Lj . 8 .

These trains markedGraff Baker. shape

of London tube

for theThe u n d e r g r o u n d . n o t

terms of i n c r e a s e d p a s s e n g e ron 1 y i n numbers but also for ,

the patronage to the graphic arts by Frank Pick thean d

de v e1opme n t of a copor a t e/mode r nist i mage

s t y 1 e typified by the work of Charles Holden. I hroughou tas

Frank Pick's the under.gr ound he used hi

posi t i on t o ret a i n high standard of design throughout the
system. an
ou 11 ine of European a r c h i t e c t u r e :

ii

Pick himself stated that:

is not essential part ofan

and i n the choice of graphic designs he maintained that

ever poster to be Justified by it's func t i onal u i r t u e ,was

i .e . s t i mu 1 a t i on of traffic. a

W ■

"British business 
the p r o t o t y p e 2 0 t h 
an adm i n i s t ra tor . "

ill

Pick was
He used his position a

!

ill
11
III

"Art is not a separate thing but 
c i u i1 i sed 1 i fe" (7)

1930's was a

was unwilling to accept design, 
century patron.
(6)

career with

The trains also

and Birmingham R.C.W,

Pick who was remembered as

i n a r c h i t e c t u r a 1

exterior body

Pick was described by Nikolaus Pevswer in

trains for over forty years.

the standard out1 ine

common practice on older

train and forcing the manually

flourishing time

under.gr


' J

Litter basket in Piccadilly Station

* Charles Holden's Sudbury I own

Plassy Factory in Central Line Tunnel 1942

at overhaul depot at ActonW o m e n d o i n g m a i n t e n a n c e w o r k

ft;

toil



23to spend as much timeknown onrather austere -figure was

t o thecanteen en trancegarage asbox , ordesign of

phi 1osophy must have been t h a tHisstation.of a busy­hall

of progress through patience.

introducing modernistinfluential i na 1 soHol den's wor k wa s

to British design with his characteristici de as
the brick box withfeatures ofarch i tec tural 1 i d

The s t y 1 estations such r e f 1 e c t e di n an

t o y t o w n 1 o o k w h i c h i ncorp ora tedalmost utopian ofa

o r p o r a t e i m a g e s w h i c h the b e s tare

commere i al ar chi t e c t u r ee x am pies o f iti o d e r n i n B r i t a. i n

the wars.be tween

WORLD UIAR I I

I n 1 ® 7 L o n d o n T r a n s p o r t w a s government to
form an Air Raid Precautions Committee. The mi os t seni ous

the possibility of flooding i n tunnelsas

u n der the Thame s. F1 o o d g a t e s w e r e i n s t a 1 1 e d i n certain

tunnels. Underground tra i ns wer e f i 11 e d w i t h an t i -sp 1 inter­

netting and reduced lighting i n sections of t r ac kop e n

during the blackout. L u x u r i e s s u c h as Pul 1 man

the Metropol i tan line ii 'w i th dr awn . The Bl i tz began i nwere

London i n Sep terTiber 1 z'40 and carried on pi
May 1741. During this ti me L o n d o n e r s t o o k refuge in the
tubes for she 1 ter i n their t h o u s a n d s t h u s d e f y i n g a.

gouernmen t ins true t i on that stations not t h i Sbe used for

purpose. However , shel ter i ngaf ter chaot i cinitial see n e s,

■

>

j il

i
iilll

i ns t ructed b y the

t h r e a t was seen

a signal

now recognized as

a concernete

i n t e rm i 11 an 11y unt i 1

a s S u d b u r y t ow n .

carriages on



Elephant and Castle Station during* the Blitz 1940

•'

Sloane Square Underground 
station after a bombing raid 
12 November 1910.

is
-



2Uthe provisionw i t hproper 1 y o r g a rise d offacilities bee ame
t i c k e t s .r e f r e s h m e n t s a n d a dm i ss i onbunkbeds,

di srup t i on ■andThe underground system suffered some s e vere

I n Wor1d War T I n i n t e e ndamage due to the bombing.

totally destroyed anda 1 m o s t 1 0 50we r e w e r e

There was e n o r m o u s b a c k 1 o g o fdamaged in ansome way.

repair work by the end of the war.and Somema i ntenance

tunnels were con u e r t e dsections of into governmentnew

the L e n t r a1 1 i n e , a P1 e s s yshe 1 tens or ■a i r c r a f ton

c om p o n e n t f a c t o r y w h i c h e m p 1 o y e d 2 0 0 0 w o r k e r s i nwas

workers working day and night shifts.op erat i on,

POST WAR

Unde r the n e w L a bour g over n m ent

channe lied into rec on s t r uc ti on of , hous i ng. There was a
pr i or ity wi th the Central line ex tens i on.

A m a.j o r a d v a n c e the London rol 1 i ng stock des i gn tooki n

p 1 ace i n the 1 950 ■' s w i th the i n troduc t i on of a 1 urn i n i um a 1 1 oy

b odywor k w hi c h s a v e d e n e rqy due to reduced weight and

avoided the need for painting for weather protection i tas
cor nos ion re s is t an t .was The of a 1um i n i urn beeame theu se

new standard for future London Transport r o 1 1 i n g s t o c k , t h u s

giving them their d i s t i n c t i v e 1 ook. 0 then i m p r o v e m e n t s c an e

wi t h the U i c t or ia line whi ch tothe fir s t linetubewas n e w

be built under Central I t wasLondon since 190 0 z s .the

intended to relieve a n dov e r gr ou n d t r af f i cthepressure on

J

. I

I

i i
.1

I

! 1

r e so u r c e s were prima r i 1y

underground cars
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* Victoria Line Diagram

• *: Fifties Rolling Stock Interior. Northern Line
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1 BRIXTON
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STOCKWELL 
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VICTORIA LINE
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KING'S CROSS ST. PANCRAS
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WARREN STREET
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Screen park
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25I t w a st erm ini.ini i netheprov i de ) i nk betwe e na
f i n a n c i a. 1 1 yi 1 way’wou1d not bebelieved that the

subs tant i al soci al b e n e f i t s.

I tConstruction work started i n i 1 963. d e c i d e d to bui1dwas

to reduce the a i r dr ag tra ins.tunne1s on

line d i f f e r s f r om the o t h e r tubes byThe Victoria

of placing seats.a 11 i t ij de e s c a 1 a t o r s a n di ts common sense

the notion o-f dynamictelephones with wh e r e theprocess, I
c o n t r o 1 1 e d f r omr e gu1 at i on c ouId be cent r a 1 c o n t r o 1a r oom -

terms of financing,I n costs could be reduced wi th in c r e ase d

thus cutting backau tom a t i on on op e r a ting s t af f required-

and secondly the lost from fraudulent trace 1 a n dr e '-.I e n u e

vandal ism could be reduced i f survei 1 lance improved andwa s

an a u t om a t i c f a r e con t r o1 sys t em i nt rodu c e d.

The tunnel 1 i ng was qu i te technological and engineeringa

achievement requiring 1 ess t h a n 1 " t o 1 e r a n c e need ed i n
all i gn i ng the twenty three tunne1

Idrum digger she i 1 d cu 11 i ng at t h e r a t e of 2"

The flyove r tunnel 1 i ng was don e a t Eus t on, Finsbury Park,
Highbury, Oxford Circus and Stockwell.

Misha Black and the Design Research Un i t the
design of the 19*7 stock, producing reduced drag bodied
cars .

ii

Cwcv* unkralU' 
IBM **>an i

i«o:WAA,.i

sl i gh 11y bi gger

self-supporting but would have

■ i I

ev e r y minute.

c a r r i e d o u t

i ts own

Tour ma

sec t i on s each w i th



1

P u n c h T a p e C o n t- r o 1 S y s t- e rn u s e d o n p r e - V i c t c< ria Line. *
automation

'V1
si.1

! *'K

'fS -

KK 1
St 19b7 Rolling Stock, 
designed by Misha Black and The 
Design Research J J nit

I e7
ll

H'

A" ■ y'

_ ■ *

, Sl^J
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26
s t u d i es we r e made .

zig zag handrests designed soand deeper seats wi thSmal1 er
r e ade r s content.neighbours of newspaper

t a p e c o n t r o 1instead of sys ternAu tomati on
coded signals could be t a k e n f r om thet h a tmean t i.

signals controlled both traction and braking. I n theThese

accelerating andmanual

braking, whereas the enter 35a tn e w

hour and comemiles per 5f t of

H e a dw a y b e t w e e npoint. automat i cal 1y, The
cab was simpl ified down to relatively few controls made i t

and uncluttered cab.

Due to the increasingly deteriorating s tat i on s, London

Transport announced a modernisation pl i n 1 979 . Th i s p1 anan

i ncorp or at i on of ind i v i dual stat i on iden t i ties.

In 1963 the British Transport Commission

London Transport be c ame di recti reaponsib1e to the Mi n i s t e r
of Transport. From Janury 1, 1 9 7 9 L o n d o n I r a n s p o r t ' s
con trol transferred to the Greater London Counc i 1 .was

Funding for 1ines was funded 75Z and 25Z respective!new

between the government and the Greater London Counci 1 .
However this meant that London Transport became prone to
changes in political d i f f i c u 1 tcontrol making longterm plans

t o imp1 erne n t.
i

ill
r.hi

Seats were redesigned after ergonomic

proposed the refurbishment of stations with

t o a h a 1 t wi thin

as to keep

t r a i n s c o u 1 d

the pre vious pu n c h

more comfortable

a new

a g i v e n

trains was set

w a s a b o 1 i s h e d a n d

systems there were variations with

a station
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62

Terminal 4 Heathrow Extension

]or information has i 
•tlon of dot matrix ti

Cn. r
i . e

in SB
I • °

Tho single 
on 1 Apri' ‘ 
stations >

Taketlx-1’ki.xlilh l.iix.-tol lc-<itliniwAii|x>r( 
IlV the only way tolly.

jlo platform at Heathrow Terminal 4 station, opor 
ril 1986. Passenger information has recently beer 
i with the installation of dot matrix train doscribers gi

>ned by tho Prince and Princess of Wales 
an improved at many Underground 

jiving train arrival times. (24056-14)

Hy 
theTube

’T1~ 
get— sja — 
CEicn u'a ~ 
Li ■ » lJ_i



27The Greater Lonodon 1 970

ser i ous 1 ega 1 a nd col i t ic a 1 ba 111e i n the
"Fares Fair" wrangle 1 981i n wh i ch con tri buted t o the

abolu t i on of the Greater London Council i tse 1 f by the

Conservative government.

extension was added to1971 the P i c c a d i11I n 1 i nean

linking it up to Heathrow Airport (thus maki ng i t the -First

underground ne twork to 1 i nk up di rectiy wi th a i r p o r tan I
which by the 1 9 6 0 s h a d b e c o m e the wor1d's bus i est) .

1 977 . There a furtherwas

ex tens i on t o j o i n u p w i t h T e r m i n a 1 4 which was opened in

1 988.

Another project s t ar ted i n 1971 which had been

proposed by the L o n d o n P1 a n W o r k i n o P a r t y Report of 194°.

This line wh i ch to become the Jub i lee line was proposedw a s

to ease the most heavily congested of thepressure on

u n d e rg rou nd net w or k, the Baker loo 1 i n e , between Baker Street

and 0xford Ci rcus. The line 14 miles i n al 1 f r omwas

Charing Cross 1979to Stanmore. The line was opened in

although it's commerated the Queen's J u b i lee i n 1977.name

After 1970'si n these r i e s ofa

and 1980's, ou ttaken1938 stockal 1 r e m a i n i n g p r e - w a r w a s

du eof 1986 whenservice except temporary r e 1 apse i nf o r a
of theto fivenurnber s ,an unprecedented r i se i n passenger

1938 red trai re-used.ns were jj
I r Ji

i

■

■ V-.

I
I ii'

I i

Cqu n c i 1 su bs i d i se d + er- e •=• + r om

;a.--

leading to a

The extension was opened in

new rol 1 i ng stock del i ver i es



Vibrant detail from the Paolozzi's Tottenham Court Road Station mosaic
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into r oil i ngf i n ia n c i a 1 r e sou r c e sto aDue

env i r onmen t r e c e i v e dstock,

attention and this prompted Design Magazine. November1 i 111 e
of stations through1779 to highlight the deteriorati on

contusing signs and poor lighting.

19 SIini t i a t e d i n v o 1 v i n gi n theA new development was

improvement and modernisation schemesystematic stat i on

to cost S-60 mi 1 1 i on . I he scheme thewhich was

Embankment . Ho 1bor n ,central

W a t e r 1 o o , B a k e r

Street and Leister Square. The design approach changed from

of the Victoria andthat of the clinical and austere feel

J u b i lee in approach.

S u ru eys h ow e v e r s howe d that p ass e n g e r s preferred bri g h t

m o d e r n e n v i r o n m e n t s w h i c h security. I n

t o t h a t of Frank Pick's pol icy of

comm i ss i on i ng artists and des i gners t o e n h a n c e the
trave11 i ng env i non mien t , London Transpor t comm i ssioned the
pop artist E d u a r d o P a o 1 o z z i to design

Court Road stat i on, r e f u r b i shmen t de s i gn e r s f av ou r e d
the idea of offering to
trave1 in by giving the stations i nd i v i dual character byan

references to the ac ti vi ties ov e r or ou n d . For example
Paolozz i ' •=. mosa i c included elements such as saxaph on e s,
referring to the music shops that
Tot ten h ami Court Road. The line i d e n t i t y

T

Hi

■I

' I

di 
| 

111!

I

a more

area such as Bond Street,

interesting environment

centered on

a gesture similar

the new

cpincen tra t i on of

stations and the general stati

lines which were strictly modernist

a mosaic for Tottenham

Piccadilly Circus, Tottenham Court Road,

increased a sense of

colour coded

a r e s y n o n y m o u s w i t h
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the direction 3. n dc arr i esa 1 s oalong the wire duct which

graphics.station n ame

carried through graphic filmLeister Square's imagery in

the wal1. Lon don by no means thespoke holes along

field, s p e c i f ic stat 1ont h i s where charac ter =i ni nnovater

to the overground location has beenand it's re 1 at i on taken

S t oc k h o 1 m, Hun i ch and certain stat i ons Ii ninto account.

i n de s i gn .Par is reflect this

any municipal projec t , thereAs becommon on c an

cr i t i c i sms be tween the p r o f e s si on a 1s to what shou1d beas

s u c hdone , (i n ter ioras

designer) and Donald Hall (d i rec tor of design and

architecture at London Regional Iransport) i n

Great i ve Rev i ew Magazine May 1 ?86, where Marce11o a11ac ked

the n e w d e s i g n s s a y i n g t h a t the primary duty of London

Regional Transport should be to provide a good, c 1 e a n a n d

efficient servi ce and not to en t er tain the passe n ge rs

whereas Hall re tor ted " bu t crave 1 1 er- s e n .j o y i n gar e o u r

decora t i ve tube stat ions."

The fact t h a t o t h e r less frequently used stations n o tar e

given as much attention is regrettable and this being the

nature of f i n an c i a 1 con s t r a i n t s is what is offered the

p u b 1 i c i n wh i cha quest for- designed environment,be t tera

lead to a. healthiercan e n v i r onmen t.soc i al

VI SIJAL COMMON I CAT I ON

i

I

the debates between Marcello Minole

a

8

I
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influential

the historical development of graph ii norgan i sat i on

commissioning o-F Edward Johnson by Frankdes i gn.

a n a 1 p h a bet w h i c h w o u Id e m b o d yto design1916Fick i n

and si mp1 i c i ty i n whi ch t oc1 ar i ty

underground which provided a medium torinfluentialthe

graph i c

I he underground map designed by Harry Beck 1 931i n sh ows

based around

the actual geographic locations o-F Beck

I

11

corporate identity carried throughout the system -From

arch i tec ture to publ i ci ty of the or gan i sa t i on .

n ew

to read. Howe v e rcase

■Johnson' s San Serif typeface i s s t i 1 be i n g u se d .

theproposed to guide p a s s e n g e r s

via laser beams, the

This feature has nut

arrived yet but we' 1 1 see I

■

Pi

An alternative attempt was

Recently there was a

signs could be written,

The London underground has been a highly

with passengers where clarity was more

electronic circuit di agrams.

in all underground systems.adopted in some form or other

is renowned as a design classic!

F r om the

It became an

important than seeing

i n s t a n t s u c c e s s

line a n d

letting wh i ch was found to be easier-

set a

deflected around corners by mirrors.

The underground logo also proved to be

introduction of signage using lower

a fine example of a

precedent for the mapping of systems which has now been

colour coded to that of

Beck's ingenious diagramatica 1 approach.

the stations.

i11ustrators to show their skills to the publ i
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THE BRITISH NATIONALITY AND IT'S RELATIONSHIP WITH THE
UNDERGROUND

There i n cone 1 us ions

the different nationalities of design. espec i al 1 y w i thon

more modern design. However , the L o n d o n U n der gr oun d has

developed quite a British image. Even the

styling and heavily engineering basis of the Br i t i sh ra i 1 way
ear 1 yThe 1 i nes werecarr i ages. e a s i 1 compati ble w i t h the

very British characters Sherlock H o 1 m e s a n d W a t s o n ,

Off-wh i te v i treous til i ng and br own tweed capes seemed to
fit. The o v e r g r o u n d s t a t i o n s k e p t i n the c r i c k e t
club's pickered roof edgings. wh i c h feature ofa r e

older station roofs.

W i t h the

international ist/modernist image into being, w i t h thec ame

in-house London Transport Hol den

and Frank P i c k .

Hiits varnished wooden

upholstered seats and first and third c a r r i a g e sc 1 ass

exemp1 i f i ed Br i t i sh trad i t ions of the time,

The 1z'30's was the undergound witha f1 our i sh i ng f ort i me

the tube being the envy of wor1d.t h e

i s t h a tThe h i story

v e n t u r e ,essen t i al 1y Br i t i sh man yr a. t h e r than it being an
the undergroundfrom abroad

a more

sty1e p ropogated by Char1es

influences came

is usually a difficulty

curious element of the underground's

no nonsense

c om i n g t o e x a c t

also a

sync with

The ear 1y rol 1 i ng stock w i th

later station designs

was financed
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the early stock was builtand managed by Americans, much of

Hungary. Herman SiemensThethe United States, F r a n c ei n or
tract i on e qui pme n t an dcompany developing the early

the const r u c t i o n w o r k carr i ed ou tamount of was

by Irish navvies.

1 i nes suchThe styling of the 1 ate r the i c tor i a and thea s

inspired lessons i n e f f i c i e n c y a n dJ u b ilee 1 i nes were

modern i sat i on, however ofen tended to al ienate the passenger

with a lack of human i ty wh i ch i s n o t e x c 1 u s i v e 1 y Br i t i shan

problem, which sha 1 1 be discussed i n r e 1 a t i on to social
fac tors. I
I he new developments i n the more user/fr i end1y, r e c e n 11 y
refurbished stations be i mpr ovemen tc a n to theseen as an

system. These improvements shall h op e f u 1 1 y con t i nue i n the
future of the Lon don Un de r gr ou nd.

■T

I

a sizeable



PARIS

HISTORY AND DESIGN

the world's second underground railway.
i

that year.

The first proposals for underground goods transit were made

1S45.as early as

c In a 11 a n ge t o t h e p 1 a n n e r sat the time,

to find a solution involving rapid transit. The choice and

organisation of a solution became the fuel of what became known

the great debate.as

THE GREAT DEBATE i
In 18/1 city officials coined the express!on^Reseau

Metropoli tan'(Metropoli tan network).

plan was drafted but remained dormant.

system linking the 5 main train stations to the

centre of the city was proposed,

not catering for the Parisians living within
the c i ty. This ended in

city and the Government who proposed the mainline scheme.

similar system to London.

The idea of the Metro stimulated much thought among

engineers and designers and also debate. A National Assembly

the boulevards will"The life ofi ns i sted

be gone.

11 I

I

I j!

INTRODUCTION
The Paris Metro was

man Madierde Montjau

an ongoing 20 year debate between the

street congestion possed a

In 1883 a 6 line system was proposed.

system was seen as

In 1875 a

Due to the problem common to all metropoles

The initial routing was

proposed in an east west north south "grand croise" of Paris,the

It was opened in 1900 just in time for the World Exposotion in

People will become animals not wanting life but to

however it was ruled out as the

which returned convinced of the possibility of developing a

In 1876 the Municipal Council sent a delegation to London,
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Thecatch trains. There will

Metro is Anti national Anti
n &detrimental to the glory of Faris.

Many others in opposition favoured

The Metro was opposed for being expensive

disruptive dangerous to workers and causing damage to buildings

The most postulated argument rested on thefrom vibration.

the nature of Parisians.perceptions of

An interesting comment was made by

form of transport relate to the dismal nature ofsuch a dismal

the sun,

gaiety and colour to alter his route unto darkness means of

transport will be a pretaste of the tomb and he will refuse" •=»

The elevated

proposals. Most solutions involved cast iron viaducts which

would carry trains above the street level. The elevated

proposals which came from Jean Cretien,

considerably. (

The proposals were backed up with the guarantee that they

would be possibility to employ designers and sculptors toa

sections especially at important junctions

of boulevards. Charles Tellier proposed that, trains should run

elevated structure which

Itriver navigational disturbance.

was feared that the railway would diturb the view towards the

absolutely monumental station which would maintain architechtural

harmony.

I

s y s t e m s accounts d ’f o r t h e m a j o r i t y o f

9

I11 I

decorate the cast iron

Tellier proposed an

would not cause street or

along the middle of the Seine on an

an elevated system rather

as a

London itself" and that "The Parisian who loves the day,

place de la Concorde from across the river,

than a"sewer train."

municipal Anti patriotic and

be no more intelligent beings.

a French engineer on 

visiting the London underground "To some Frenchmen the success of

Tellier, A. Angely, Arsene Olivier and Louis Heuze varied

Ju1es Garn i er, Char1es



I.'..

□n
l.m

L- i

* Monorail by Angely in 1 SSI

* Arsene Olivier's elevated railway

L

a

...

aa u
s.S&W.-—

rati



35
The engineer A.

the road was another novelthe boulevards in the middle of
The most, spectacular system proposed was Arseneapproach.

thirty meter high viaduct which would clear most of the□1ivier"s
thus avoid the need for routing along streets. Howeverhouses

the ideas sometimes tended to be based upon the designers hope of

being i mor ta Used by overkill i deas.

let us"The purpose of the Metropolitan is to complete Paris ...

The idea of a subterranean system also inspired some bizzare

proposals such as that proposed by J. Marescha 1 in 1H80 on which

trains would be powered by gravity and be lifted up at each

station.

trains by day and as sewers at night,. system ofa

ventilators would remove the smell 'each morning

thought. The civil engineer J.B. Berlier outlined his

thoroughly developed proposal in 1887 in which metal tubes would

carry electrically powered trains and the method of tunnelling

would presumably permit construction without disrupting the

surface. tunnel abundantly ventilated

and luxuriously illuminated would be willingly adopted by the

provided that there rapid transit.was

After the long period of controversy t h e . v a r i o u s a n dover

Iimaginative concepts for elevated railways the

systems. Berlier's system impressed the Municipal council and he

unable to raise sufficient funds and the enterprise lapsed.

the French

h

workers of Paris

officials

after ingenious

gave their

Berlier maintained that a

most serious consideration to an underground

as passenger

was granted the concession to build in 1892 however as he was

as i t was

approach of the 1900 Exposition where the prestige of

Angely’s elevated monorail was to run along

Another scheme proposed a system of tunnels to be used

The main catalyst to the realisation of the Metro was the

Arsene Olivier insisted

make it one of the last masterpieces of the century."10
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felt that. Paris should epitomise a

modern city reflecting the standards of French science and

So after years of debate between city andtechnology.
Government the minister of work s Louis Harthon yielded power to /

the city of Paris to develop and control the Metro.

The city proposed that the standard track: guage should be

1.30 meters as opposed to the mainline rail guage of

thus avoiding an encroachment into the system of

The work was to be carried out by theraiIway. city however a

concession was given to the Campagnie General de Traction for the

right to operate the system for 25 years. The creation of the

B i e n v e n u e w h o s p e n t m o s t
of his working life until his death in 1932 making it his
vocation.

The Metros construction began -in October 1398 because of ' Ithe
need to have the system in operation by 1900. The method of

construction utilised differed from the original metal tunnel

proposed by Berlier,

chosen.

boulevards with the top of the eliptical profiled tunnels being

only a metre from the street surface. Ihis differed with Londons

deep level tubes.

2,000 workers who continued day and night. The first line ran

Porte de Vincennes to Porte Maillot.

were still 1922.defence measure until

Prussian offensive.as important for detering a
This line was opened on July 19, 1900 with limited publicity

Parisians would adoptto whether the
successor reject to use the system.

I Ik

city which

Metro was directed by engineer Flugence

1.44 meters 

the mainline

along an east west axis from

in use as a

a stake and i t was

This was

as officials were nervous as

The train lines were to be situated under the main

the cut and cover method finally being

still seen

The "portes" or gates represented the exits of the

Construction work was carried out by over

capital was

The metro proved to be a
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The second line involved

between Porte Dauphine to the Place de la Nation via Etoile it

built between 1901 and 1903 about 1/3 of the line waswas

Five lines were in operation by 1910 andelevated on viaducts.

complementary network was added to with lines 7 and 8 beinga

opened by 1914. The length of the Metro system expanded from

10km in 1900 to SO in 1914 carrying over 400 million passengers

in that year.

City officials had originally thought that it would relieve

conjestion overground, however a 1910 report suggested that the

availability of cheap rapid transit seemed to set off a demand

for more transport encouraging the frequency of movement of

people.

The development of the metro became

works of designers such

and Metro entrances which virtually established what known

In 1886 Charles Garnier had written to the ministers of

111works }> The Metro in the view of most Parisians should reject

absolutely all industrial charachter to become completely a work

of art. Paris must not transform itself into a factory it must

remain new formAs the Metro itself represented a

of transport it may have seemed appropriate that it embody

innovative design cast ironGrimaud's entrances made of
Their organic formedincorporated a fan shaped glazed roof.

thestructural elements which held upstems provided the four
cast rails lead to the3 sided border of

entrance.

J

i

an opportunity for the

a museum"

as Hector Grimaud through his stations

glazed roof with a

Art Nouveau "Metro style".

as the

and travellers were enthusiastic and it took precedence over all

a northern semicircular link

other forms of transport in the interior of the city in 1900.
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style featuring the ward Metropolitain and theThe graphic

The entrances and stationsstation name is gothic

being too Germanic by being green in colouras

which seemed to represent Germany for in the eyes of

Grimaud wethered the critisimsFrench nationalists.

harmony and feeling to arouse emotion which he felt was the

factor which transposes art into the highest, form of expression.

such as at- Place de la Republique.

The original Metro stations consist of eliptical arcs

covered in off white vitreous

tiling with station names tiled into the platform walls. The

tunnels generally split separately'after the main station tunnel.

t h e 1905 r o 11 i n g s t o c k.

By virtue of the density of population within the city the Metro

carried almost 4 times the number of passengers per kilometer

than in London 1.5 times that, of

Berlin in 1930.

In the 1930's Metro made

suburbs,

the Metro and suburban lines was made when the Sceaux line from

part of the Metro system

in 1938.

million people in 1938 the greatest pressure for the system was

Due towith the German occupation during World War 2.

the shortage of petrol preventing frequent
the Metro.transport relied upon

I' I

t

entire burden of public

a few modest penetrations into the

were criticised

spanning the 2 lines the walls are

to come

some reason

The style of Metro exits was changed to classical stone

the southern suburbs of Paris became a

in influence.

New York and twice that of

The electric traction cars were wooden on

structures which were considered suitable for monumental sites

By 1937 the Metro had 150 km of track and it carried 7bl

use of cars almost the

quoted the influences on the architectural work as being Logic,

with the growth of the suburbs the first link between

well, he
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Travelling the Metro during the war meant, almost intolerable

The
highest number of travellers

1 billion 59tJ million making it the busiest system in the wor1d.
Around this period it was decided that- surface and underground

railways in the Paris region be unified and

Autonome des Transport Parisians (RATP).

Although government policy seemed to neglect public

transport for a while in favour of private automobile transport
faci1ities, it became apparent that private transport could not

the Paris region adequately especially with the increasingserve

Metropolitian spread in the suburbs. Though the 1960' s the
Metro became subject to

the refurbishment of stations and the introduction in 1956 of

rubbertyred trains which reduced noise and vibrations. Rubber
tyres ran on concrete tracks with

side conductor rail. This wheel also aided steering. This

1i nes 1.4.and 6. during the 60's and 70's. The rubber tyred

tyres as the rubber caused excessive heat produced through

friction.

engage guide rails.

bodies are built in alurninimum panelsdifferent lines.
Thewith the front cab moulding being made from fiberglass.

blue with a white band
The doors are opened byutili tar i an 1ook.

which almost looks qutelyshiny metal knobs

continuing along

in 194S the Regie

J

crowds and antiquated and badly maintained facilities.

a wheel axially touching on the

a programme of modernisation involving

the windows gives a

pushing down a

There is no essential difference between

was recorded in 1946 with a

The cars

total of

system was installed on lines 11 initially and subsequently on

For engaging junctions steel sections are lowered so as to

the 60's and 70's Metro's except for the steel and rubber tyres on

trains however never took over totally from the original steel

colour scheme of process
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few seconds andthe knob, a

overall beige color punctuated with dark

chocolate coloured seats and stainless steel holding bars and

There are spring loaded foldaway seatswindow and door trims.
whereas during rushto be used for low to medium density traffic

The stations arehour there is only space for standing.
st r i p 1i gh ting g ive sdisplayed above the door in graphic form .

colour different to thethe interior an overall yellow hue of

later trains.

Advertisment. panels and through carriage doors with the

Other curious features which indicated the Frenchnessfeatures.

the w i ndow in ye11ow

indicating that first priority of seating is for persons with

injuries from the wars, second to elderly people and 3rd priority

to handicapped people. tend to impress an uneasy

Another

though the 1st

c rowded than 2nd

The 60's rolling stock offers

enviorment which is result of an ef f i c iently engineered design

solution however it lacks the panache of the modern R.E.R.

trains.

The cab and the 60's Metro’s gives

unfriendly engineering based design where it may function

fully acceptable work station

solution.

class rather than having superior accomodation.

J

of the enviorment are the signs placed on

The interior has an

adequately but is by no means a

These signs can

standard red ladder to faciliate the emergency exit are standard

a last chance buzzer rings,

an aura of a machine age

passengers rush for their place the train then rushes off.

an example of an

class only differ in the fact that they are less

manifestation of the French sense of nationalism.

manifestation being the provision of 1st and 2nd class cars even

antique, air power opens and closes the doors after activating
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Map of R.E.R Network

1
1

1
✓

X

Ml

X
X\

@ a)®
@®

w-d

74. Routing of rhe Reseau Express Re­
gional (RER), show ing connections 
with the suburban railroad lines- The 
RER lines are shown in black, and 

. ,%;iroa^< with hatched lines.

\\

X X @
\ MP

J, zip >/ pz/>? 
zxszjlz . ///$ / 7 ' - 

^Gere d'AuttefliU [I  
I^Bd Uasseni ,t%>o' \ \
j^»ry ear Seine------Z \S-
X^^ritry iur Seine * $ vZ Xs

J K *Z/7B L |

XXXW"

J ©a

XX
X
\

z
-y

Z

z@a

\

n %% x(B2> CXX^F

❖ * , X X

n
? X '

x
X '7<r

z 

ri> ./A'X

W\O
X r> x°-



* Metro ticket
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the Metro over the London underground

its service and the provision ofis the rapidity and frequency of

low fares.

Stations underwent extensions in tunnel length in the 1960 ’s

to accomodate longer trains however planners decided that the

Metro was not

could not be extended without saturating the system with more

It was decided that trains from thestops thus less rapidity.

suburbs would supplement the Metro as new system called thea

The (R.E.R.iReseau Express Regional or (R.E.R.). would also

was

thought would open up new suburban areas for settlement. The

R.E.R. tunnels were designed at a depth of 10--30 metres passing

under Metro's and making connections with the Metro at key

stations. The trains were designed with the same heigth of

standard railroad stock and would reach speeds of up to 40

The first R.E.R. line opened along the same east west axis

as -Metro line one extending from Boissy St. Leger to St. Germane

en Laye the line opened in sections from 1969 to itswas

Line B which travels in a north

Remy lessouth route incorporation the 193S Sceaux line to St.

Chevereuses on entering the city centre at Les Halles. There is

service extending into thenow

suburbs and matching London's move by extending as far

Charles de Gaulle airport recently.

tends to be more modern andThe station design in the R.E.R.

the trainsThis relates to the size ofspacious than the Metro's.

which are powered from overhead wires with retractible poles such

raiIways.as are on most overground electric

a very comprehensive 4 line R.E.R.

m ph.

a sufficient inf rastruct.ral facility even though it

as a

completion in 1972: as line A.

supplement the already strained commuter railroads and it

One of the sueesses of
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Modern metro cars ex terior/interior plus door detail
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The R.E.R rolling stock, and

the later SO's trains including double deckers which increases
passanger capacity dramatically.

The standard modern R.E.R trains have red , white and bluea

colour scheme with red bands punctuating in the white to i ndicate
door entrances. I he stainless steel and glass doors open at the

Their design overall is good in terms of

styling, comfort and utility reflecting the increased quality of

French modern trains, being the high speed
TGV trains on the mainline network . The ultimate in design of

hardly be claimed at this stage not as long

t h e c o mm u ter are solved
through the design.

The exterior, more
intergrated, the front of the train bulges out slightly to aid
aerodynamics and to look like a gentler f o rm. The graphic

The interior has more tranquil and cool feel with darka

seating windows which easy to open and diffused lighting withare

anti glare grids. The seats are c omf ortab1e than before.more

It is overall pleasant carriage to be in.

thevital part of Haris the city andThe Faris metro is a

lives of most Parisians.

Parisian on retirement will have spent
theThe system hasin the metro.

consistent policy of development and II
and old haveNow metro stations both newmodernisation.

automated ticket machines,with introduction of

J

changed

closed circut tv

c o p e d w i t h t h e d e v e 1 o p m e n t o f

the ultimate example

destination indicator is

can be seen as

a more

a white body with dark blue train looks

city and suburbs by a

the R.E.R trains can

over 2 years of his life

as the psychological considerations of

press of a button.

a dramatic improvement on the older counterparts.

The modern metro trains which were introduced around 1980

It. is estimated that the average

colour coded and easier to read.

consists of the 1970'3 stock
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tv channel for public viewing intor the drivers and a specific

the stations called tube/
The Metro stations retain a consistent format of the tiled

Many of the large stations have subsidaryeliptical tunnels.
circulation with ticket bureaus and shops.underground areas of

The access to the platforms are controlled by ticket turnstiles

some of which be frustrating for thewi th pneumatic gates, can

first time users with suitcases getting caught within its grasp.

The R.E.R stations architecturally are modern with squarely

profiled stations and grid pattern features. They are wel1

lit and include some shops and other services but tend to have

little character.

whether to design for clinical efficiency or design individual

usually deter individual character approach in design.

street. theatre of people andFor most

of anonymity.

The metro serves 346 stations and contains 168km of track

mostly underground.

J1

I I

a palace

city serving as a platform for buskers of many persuasions a

the metro is a

stations with their own character as financial consideration

The metro provides an underground common denominator for the

This however is the dilema in Architecture

refuge for those down on their luck away from the cold of the
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THE NEW YORK SUBWAY.

Introduction

The New York' Subway is possibly the most eccentric, grimest,

dangerous an intriguing system in the world. It contains the

longest length of underground lines at 13/ miles then its total

route length lies close behind that of London with 254 miles.

The New York Subway however has the most extensive system in

stations at 35S and operational hours due to the fact­terms of

It carries the third largest number ofcars numbering 6,674.

The subway was opened inpassengers after Moscow and Tokyo.

1904 after much background bickering between the cities

influenti a1 personali t i es.

becoming more congested especially with the restrictive

peninsular shape of Manhattan, transport was increasingly

difficult. With the advent of of the London underground various

entrepreneurs and inventors looked at the possibility of

relieving the problem. A Michigan railroad man Hugh B. Wil son

subway under Broadway but1 the idea

was turned down by Reuben E. Fenton the then Governor who was also

being cannvased by one of Mew York's most influential tramway

in 186/ the state authorised the building ofHowever an
|

proposed by theexperimental elevated railway track which was
rowd gathered to watchinventor Charles I. Harvey.

locomotive which perched 30 feet aboveHarvey operate his
cable into the

II
I

J

raised $5 million to build a

motor winching aGrenwich Street moved along by a

History and Design of the New York Subway

owners "Boss" Tweed.

In the New York of the 1860's the rapidly expanding city was

In 1868 a c

that it operates around the clock it also has the larger fleet of
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The machine reached a peak of 10

miles an hour to Despite variouseveryone ' s as ton i shment.

objections from the Senator Tweed the elevated went ahead.

In the meantime unbeknown to the City Authorities a strange

subway was being bored under Manhattan by a genious inventor by

Amer i can.

In IS£.7 he built an experimental pneumatic at the American

large fan from one end to another. Beach was

of the corrupt city officialssuch as State Senator Tweedaware

who had ditched Willson's original i dea. He therefore

furtively applied for permission to build what he termed as

pneumatic mail tube which would under Broadway. Tweedrun

the implications of the plan and gave Beach thefailed to see

charter. Gangs of labourers worked in complete secrecy building

the tube Bft in diameter at The work was
carried out in St: nights. 18/0 the Mew

York Herald carried the headline "Fashionable reception held in
>> 1 CB

fountain hung paintings anda
a grand piano. People flocked to see their new subway. Boss

Tweed was furious. theBeach's plans to extend the line passed

lawmakers but vetoed by the Govenor Hoffmann whowas

in

1871 ,

grip of a depression and Beach could
idea wasThenecessary capital to finance the project.

abandoned and it was not until

York was to have subway.a

1

century that New

highly decorated with wall fresco's

was blown using a

associate of Tweed,after Hoffman was thrown out of office

was an

Then on February 26,

the name of Alfred Ely Beach who was the publisher of Scientific

a length of 312 'feet.

car thus moving it along.

Beach's bill was approved but by now the c i ty was i n the

no longer raise the

the bowels of the earth.

Institute Fair which was made of plywood and a 10 passenger car

the turn of the

The subways reception hall was
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In the meantime the elevated EL bee ame the accepted mearnsor

of rapid transit. The 3rd and 6 th avenue elevated were the first
to begin operating in 1878, to
midnight at- a fare of 10 cents.

The EL had drawbacks, the sky trains frightened horses on
the street, of ten soot,

infuriated pedestrians. For people living on the 2nd or 3rd

floor of tenements oil often squirted in the windows. Property
values also declined along the EL routes. The elevated railways
in 188b were carrying 1 million passengers daily and were

stretched to the limit.

Despite the fact that most of the po1itic a1 bos ses in the

city had vested interests in the privately owned elevateds,

various people such as the Mayor ,S'the Chamber of Commerce

ag i tated for the setting up of subway belonging to the city.a

In 1891 the state passed the rapid transit act which entailed the

committee to draft a plan for the construct ion of

The city anonounced that it would accept bids

for the construction of the subway. Contactors however were

reluctant to enter for fear of lawsuits from the influential

elevated' s 1900 that a Mew YorkIt was not untilowners.

Me Donald agreed to build equip and operatecontractor John 8.

the subway for 50 years for $35 million. Me Donald did not have

enough cash to swing the deal despite his ability and political

A certain August Belmont IIconnections.
securedFinally the finance wasrich banking firm.

and ground was broken

hall.
workrate day and night with af rant, i c

Ir i sh and Po1i shI taii ans,12,000 consisting mainly offorce of

I

I

Work progressed at a

a subway system.

the city
head of a

setting up of a

and cinders and burning coals dropped on

the 4 car trains ran from 5.30a.m.

came to his aid as

on March 24th 1900 in front of
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1 abor ourer s.

is the rocky constitution of the Manhattan Peninsula. The
subway construction was planned to be carried out

relatively short period of time.

a s c o n s t r u c t i o n o f
European systems due firstly to the grid pattern nature of the

streets along which the subway could be built. The method of
construction was a variation the cut and cover method whereon

two trenches would be sunk,then the sides would be excavated

towards the centre of Rubble was hau led up usingthe road.

electric winches and the rubble was dumped on Govenors Island

which had been dwindling in size from the

The first leg of the subway went into operation on October

27th 1904 when the Mayor George E:. Me Clellan yielding a silver-

control handle opened the subway from City Hall to Grand Cent r a1
Station a distance of 9.1 miles. The electrically driven train

reached a top speed of 45 rn.p.h. travelling the distance in the

celebrity train in twenty six minutes.

The line was immediate success later that opening day aan

in» World" reporter wrote "Men fought and plummeted one another

their mad desire to reach the subway ticket office

Women were dragged out in hysterics or i n athe trains.

swooning condition.

were knocked down and only escaped by a miracle from being

trampled underfoot.” 1
hadDuring the confusion at Times square station a passenger

stolen representing the city's firsthis $500 diamond stickpin
day in theThe system carried 300,000 people persubway crime.

the Interborough1i ne wasThis1st year of operation.
The subway began to sprout(. I . R . T . ') ■Rapid Transit Company or

as a massive

run as

seas erosion.

Grey—haired men pleaded for mercy, boys

so to ride on

The work was almost exclusively done by hand in what­

operation to be carried out. in a

The dislocation of traffic was not as extreme
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it. was extended to Brooklyn by a tunnelin various directions

under the east river and into the Bronx under the Harlem river.

The Hudson and Manhattan railroad was operating subwaya

to Mew Jersey it is more known as (PATH)interstate service run

By 1913 city contracts wereby the Port Authority presently.

and the newly 'formed Brooklyn Rapid Transitsigned with I.R.T.

However a crash in Malbore Sreet in 1918 killing 102 people

had a financially devastating affect on the BRT and it

wassupe r c eeded by the Brook1yn Manhattan T r ans it Corporation
(BMT).

1932I he third of New York ’s subway systems was opened in

called the Independent System which ironically was the only

system which was not independent from the city as it had been

private1y owned but

In that year the IRT declared bankrupsy and the city finally

acquired the two remaining systems in 1B40 to become

unified subway system.

The various corporate nature of the system up to 1940 led to

a diverse range of station archi tecture and curious

inconsistencies which remain today. The subway tracks at St.

Nicholas Avenue

whereas at SmithKninth street

90 feet above the street. The rapidity of planning and

construction of the subway led to almost ad - hoc design in

moving metal plates in the platform to fill i n a

There are alsoconsiderable gap between the train and platform.
recesses and bumpslabrynthian passages and stairways with wall

Therefor long forgotten purposes.

E

are aIso f i ve "ghost

a si ng1e

in Brooklyn the tracks are elevated

no bidders came forward so it was carried

places such as

out by the city and became known as the (1ND).

Company (BRT) to increase track length from 296 miles to 620.

or 191st Street are 180 ft below street level



r
■ - 4

Platform with Keith Haring executing one of his drawings*

Keith Haring executing a heart-headed figure. Haring's images 
hove infiltrated popular culture more than any other street 
artist's. In 1979, shortly after arriving in New York from 
Kutztown, Pennsylvania, he began organizing art exhibitions 
at Club 57. a new-wave hangout in the East Village. In 1980 
he began doing his notorious subway drawings on the black 
paper the transit authority glues to placards when an

advertiser's paid time runs out. While his drawings share the 
one-shot spontaneity of graffiti scrawls, Haring has managed 
to veil politically controversial themes—such as nuclear 
destruction, outer-space conquest, homosexuality—with a 
pseudo-naivete that allows his works deceptively to appear to 
be as simple and thus endearing as a child's.

- 2'.
- 1 -



c o n s t rue t i o n cl u e t o
financial considerat i ons.

The interiors of tiles with
varying designs and patterns aiding identification of the !
stations especially for the large percentage of non English
speaking people using the system.

into the walls sometimes i n c o r p o r a t i n g m o s a i c s o f 1 a n dm arks close
to the stations. More recent

glazed brick can not be seen to be an improvement on previous

attempts.

non ceremonious fashion like

railway bridge structures. Co n cr ete co1umns a1so pr o1 iterate.

concrete which disguises dirt successfully.

Seating is f ruga1 in design with 90 degree back rests with slight

ribbing built in between seats alo"ng the wooden bench to deter

Advertismentsundesirables from crashing out. longitudinally.

This provides

to execute hisKeith Haring,the opportunity for street artist,

covered over

with black paper after their paid time is up

New York subway stations tend to be brutal and forbidding in

design however there have been refurbishments done in downtown

stations such as Wall Street where a more
the European systems exists.

the facilities is
in the subwaysand humidity become amplified

get to theclose asair conditioning.

I

I

stations” which were abandoned after

heightened during the summertime when
due to inadequate

the heat

environment along the lines of
token gesture to what is

i

resurfacing of walls using white

chalk drawings on advertisrnents panels which are

The station names are tiled

It may be as

The New York subway stations are supported by steel

basically a

Flooring is also raw

one can

The inadequacy of

are inserted on panels along the platform walls.

the stations are covered in wall

user friendly modern

This however seems to be a

fairly unkept range of stations.

columns riveted together in a
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* Edward Hooper's painting "Approaching the City"

■

< r The Subway.
’■ • ,;i i<'np< ra on C"mp«s(lion

x r; Wiisirivy
Art Vv. Vrk

The'Subway by George Tooker, illustration of the 
anxieties of travelling in the subway, note the turnstiles.
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in London or

Paris.

It. is hardly

I he no i se, dirt, and confusing information transmissions can
be very interesting but almost, nightmarish for those uninitiated

loudspeakers which may be drowned out by the noise of trains
passing other platforms or two d i f f erent 1oudspeak era may be
competing with each other at the same time The system of
entrance turnstiles can be equally forbidding, most stations ha ve

are thre compartment the
roof which are brutally functional and could remind the passenger
of what it looks like to be c om bine h arves te r
travelling sideways. The stations have personal security

gathering areas which are situated

from the platform. Oncoming trains are indicated via a texlight

L.E.D display and buzzer. T h e p h i 1 o s o p h y o f these areas is the

principle of safety in numbers for people with the c ommon

interest of being safe rather than venture down to the platforms.

The N.Y subway certainly has a reputation of being dangerous,

this is undoubtedly true to a certain extent, however, the trains

and stations are extensively patrolled by transit police and the

vigilante group known as the‘guardian angelsf

■

friendly environment which by design increases anxiety among
?

reasonable place for
(Thisviolence.

inshall be discussed later

early days of underground transport in the 1900's

Much of the image of violence is perpetrated by the un-user

Train information is related over

run oYer by a

near the ticket office away

a pleasurable experience and one can feel

passengers and makes the subway a more

one way turnstiles from the ground to

criminals to think of carrying out gratuitous

to the New York way of life.

fairly standard turnstiles which take $1 tokens after this there

tension in the air as people become more irate more easily.
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social factors)

The New York rolling stock accounts for nearly 20% of all of

the worlds subway cars numbering at close to '7,000. Most of the

60 ■’ s, the 50's and 60's stock still accounts for about 70% of the
trains still running. lhese trains have an almost industrial

The

exterior of these boxy trains with curved roof are punctuated by

square windows and small side windows displaying the trains

destination.

Ventilation is through grids on the roof.doors. The cars are

there have often been accidents of people riding

between trains and falling. qu i te noisy due to

The 3rd

rail provides direct current traction to the train wheras the

voltags. The inte r iors ho u se

Standing passengers grab ont spring loaded hinged stainless steel

I- 1 our esc en t st r i p 1 i gh t i ngroof rail .

illuminates the carriages. Advertisments extend along a side

1 i q h t s cig a r e 11 e s t. o six weekThe ads.

computer courses.

commissioned by the Lower Manhattan Cultural Council which
1582 aimed to counterare not afraid" poster insponsored the "we

anxiety in therole is to inspirethe idea that advertising's
to want to feelreader and to make them buy

The posterBuy new Radion.better i.e. do your

There are three sets of air powered automatic

The Rolling S' t o c k

handles hung from a

signalling is transmitted via a.c.

clothes sme 11?

An interesting anthesis of advertising was

lhese trains are

look with exterior rivets showing on the exterior bodywork.

panel over the windows and on larger square panels on the walls.

a product so as

fibreglass seats with stainless steel bars for arm rests.

the lack of proper sound proofing and the steel wheels.

vary from Kool super

joined end to end and extension criss-cross barriers seal the

cars have a stainless steel exterior which was introduced in

gap, however,
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are not. afraid of advertising,

d i f f e r e n t c o n t e x t.a vigilante poster in a
The standardSignage in the trains is in English and Spanish.

Onesubway map is also displayed in theN.Y cars.

inconsistency in the system is that there are no maps

going you might haveto find out where your are

The Mew Rolling Stock of the 1970's

They retain thethe older models.was
information display on the trainsThestainless steel exterior.

helvetica typeface for destination names and line identification.

The interior features bright orange fibreglass seating and air

There is also considerably less noise.conditioning.

Whatever may be said about the New York subway it must be

the most interesting systems in the world mainly due toone of

the interaction of characters and the diversity of people who

It- can not be called common denominator for thea

city as many of the more well off people do not It is

certainly a barometer of what neighbourhood your are passing

through from the racial constitutions of the passengers. It is
certainly a testament to the structure of American society that

the further uptown you go from Central Park the less white people

are present. The subway is a theatre of of the people of the

city from the part-time preacher prophisising the end of the

the worldworld,

its image makes the possibilitythan the subway,

.jungle whereis aThe subway like the city above itfeasible.
The subway islosers.

New Yorkthe speed and chaos ofas much a part of
Nopassing graffitied train.the scintillating colours of a

platforms so as

also be read as

thus said we

a marked improvement on

has improved from the work of Massimo Vignelli who proposed a

to get on the wrong train.

as the image of

and no better place to prophesise the end of

time means money and there is no time for

seem more

on the

use i t.

travel on it..

even though i t cou1d



Graffiti involving social comment*

* Full sprayings by Lee, also style warscar
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subway can be

New York Subway Graffiti
cult, a c t i v i ty wh i c h

The word It
to

became popular through the activitiesGraffiti in N.Y.sc natch.

of Taki

stylised script on the subway trains and other public places.

name whichtag avoided the use of the writer's real

could be identifed by the police.

1S 3 t h u s m a k 1 n g h i rncarried out a sympatheti c i n t e r v i e w w i t h T a k i

almost, a folk hero among the youthp of the city especially those

from the ghettos. What, was originally a relatively minor

activity became a major c race.

reac tion of people to their environment, and the uniformity of

modern urban design and architecture. The idea of presenting

interiors to the

users of a system may have seemed to be another form of

colonisation of peoples lives.

cities especially the young andwhich surround the inhabitants of

depr ived who are often unable to control

envi ronrnent. Graffiti
i

The graffiti craze brought, with it

train.
who gets up mostwould be a person,■’The king of

Theis reputed to have done

I

53
complete without mentioning its

1

graffiti comes from the Italian word graffiare which means

The practice of graffiti writing has become a

Graffiti may be seen as a

was a

Tags were the writer's code name which would be written in

spaces of blank stainless steel and clinical

subculture and a means of escapism.

The use of a

graffiti which is unique in its content and extensiveness.

a line'

a range of terminology.

The term "getting up” means getting your

183 who started "Taging" around the city.

L i k e many o f t h e env i r onmen ts

their lives and

over 10,000 pieces.

name or lag up on a

In 1971 the New York times

mention of the N.Y.

has infected the whole of the N.Y. subway system.

often, Stan 153

fW



* Photos of graffiti writers in action
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whereas the newer

There is a fairly well

t r a d i t i o n t h a t a 11wr i ters.

ski parkas and baggy legged trouserswriting be stolen, a r e

suitable fashions which can accomodate the unpurchased goods.

its 2,000In winter 1977 in the Bronx a warehouse was relieved of

The graffitists moral code alsocans of red devil paints.

(going over someone elses piece).

In 1b73 the first whole 2 car paintings were appearing,

styles became more elaborate with Tags being blocked in bright

colours and outlined in others. The discovery

was known

ensued which was impetus to becomean

the "king of style”.

Most of the writers tend to be under the age of 16 when they

start which is below the legal age of responsibility. Graf f11 i

writers often take their lives in their hands ' to get up '' . The

kids usually arrive at the train lay up yard with bags of spray

cut a hole in the fence and watchout for guards, thencans,

standing between trains the spraying is done mostly in the dark.

This activity can be quite dangerous as the 3rd rail

the policestepped on however the writers often see

greater threat then the 3rd rail. Designs are

out beforehand with the appropriate colours being procured

beforehand.
II

metropolitan transitThe graffiti phenomenon infuriated the
it was spending $10 m perauthority and

Into try and eradicate the •'problem”.year by the late 70's

I

usua11y sketched

called Ding Dongs or Rocket Trains.

adhered to code of etiquette among

materials used in

a sensation and what

city officals alike as

can not be

nozzles on the spray cans became

stock are

as being a

or "slashing”

of using wide

as the 'style wars

"Racking up" is a

frowns upon "biting” (stealing someone elses style)

■coalminers" as they are harder to cleanolder trains are called
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The beautification of the city
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pollutes the eye and mind and may be one of the worst, forms of '

graffiti under the auspices of the Envi ronment. Pr otec t ionon

Agency which would scrub walls and The Mew York Timesc a r s .
called

echoed by the'general

it illegal to carry an unsealed spray in public. Mayorcan

Lindsay of N.Y.C stated that graffiti writing is related to

mental health problems and called writers "insecure cowards

p r od uc ed arc y1i c po1ymer hyd r on as

known as CDWR) o r

library in Queensa

however the e x peri m e n t p r o v e d t o b e" t o o e x pens i v e . In 1974

there had been 1,5b2 arrests with over 400 of the offenders

sentenced to for griffiListsSupport

came from Richard Goldstein New York magazine in March -75i n

the rnos t asse r t i ve andsaying ."the kids who write graffiti are

He declared graffiti to behealthiest in their nei ghbourhoods."

Many graffitithe first genuine teenage cult since the 50's.

artists felt that they are beautifying the city and doing a

they were not drawing onpublic service.

lean surfaces of the deteriorating subway fleet.c
The graffiti situation continued to frustrate the

running forauthorities and Mayor Lindsay gave up his hopes of
broken by the problem of graffitidemocrat being
i t.uat i on desp i te heavy expendi Lure

!
Fingers kept been pointed,

the courts lack oftoBronx family courts answering criticism of

welfare committee'which proposed to make

iU

pollution we have to combat"1'"1

a day of cleaning trains.

for a ban on

Presidency as a

a base for resisting the adhesion of graffiti

Dirty Word Removers which was coated on

Spring 1972 city councillor Sanford Garelik said "Graffiti"

In a

she then called for an all out war

the sale of spray cans to minors,

and his inability to curb the s

looking for recognition" . ls

lot of cases

The Sanson Chemical corp.

this was

Chief Judge Ronald Matthews of the



scrubbed carThe Graffiti Washing Machine and a*

Graffiti-wash machine at the Coney 
Island train yard. Ted Pearlman

A typical "scrubbed" car.
photographed just after a tArouj.??> 
the graffiti wash machine
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convic it-ions said

maladjustment but the courts

1 aS n The MTA blamed the courts the MTA transit foremen blamed the
police for not keeping the kids out of the yards, the MTA

graffiti squad blamed the New York Departement of social services

city university

professor blamed the New York Times for glorifying the writer

183 in an interview in 19/1.Tak i

the MTA''s expenditure its contoller DavidAfter all of

Yunich in 197S announced that he was going to cut back graf f 11. i

it was sociological problem which defied

solution. In 1976 MTA chemists developed a tough

polyeurythane based paint which would remain intact after been

scrubbed with powerful solvents however the graffiLists defied

quick drying epoxy base which would be covered

by the graffiti and then they would coat the piece in shellac:

their work. Thevarnish thus securing relative immortality of

work of
part youththe art world circles and can

Graffiti artists also gain relative immunity from theculture.

various gangs by wearing their particular graffiti jackets which

This allows the writers the mobility toidentify them as such.

through neighbourhoods which would be out of bounds for gangmove
life.members.

to continue for quiteis a practice which is likelybraf f i t-i
ills are cured. i'

I

for not rehabilitating known offenders and a

this by spraying a

now be seen as a

cleaning as

graffiti artists such as Lee have led to acceptance in

can not care all of societys ills

To many graffiti writers this is a way of

"graffiti is an expression of social

some time to come until all of society's
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THE MOSCOW METRO

I ntroduc t i on

The Moscow metropol i tien is the most heavily used system in the

7 million passengers daily. There is 200km ofworld carrying

track and 132 stations. The Moscow metro is regarded as the

most palatially handsome system in the world. the most remarkab1e

thing about the metro is its cost of 5 c opek s to tr ave1 anywher e

in the system which is the equivalent of 5p. The Soviet Union has

always given priority to the concept of public urban

transportation rather than privately owned automobile transit.

The metro in Russia was thus planned

workers.

Kievskaya station*

J
I

|

I

as the palace of the
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"All ot Moscow is building the Metro"
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THE HISTORY AND DESIGN DF THE MOSCOW METRO

If the Moscow City council had its way Moscow

Paris however the idea had been ruledas

out by the Russian imperial archaelogical society and the

they feared it would endanger the
foundations of old buildings. In 1902 the Americian banking

firm of Werner & Co offered to construct an underground railway

but the proposal was rejected,

terms. After the Czarist downfall in 1917 the Soviet government

was formed, period of adjustment and severe hardship

following World War 1. In 1931 the central

Communist party decided to tackle the construction of the metro.

The Metrostroi Building trust was set up which was provided with

construction equipment developed from its mining sector.

Construction of the first line was launched in 1931.

of the country who had been invovled in other massive

construction projects such as the Dnieper Hydro Electric power

station to the Turkestan Siberian Railway to join in the work.

Workers from factories in Moscow along with 13,000 Young

Communists League volunteers became involved.

The plans for the entire system was

Gorki ,Archangel,centre to main line connections for Leningrad,

Warsaw and Riga.Kiev,Astrakan,Kursk,
to connect allin diameter was

1ines.
swift pace with most ofcontinued at aThe construction work
The first 7.S mileearth being removed in wheelbarrows.the

I

archbishop of Moscow as

after a

worked out at once for a

metro at the same time
would have had a

a curious prospect in present day

A circular belt route 2.5 miles

S3 mile system which radiated from the trainlines in the city

The central committee called on workers from various parts

committee of the
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section employed 30,000 workers. Ru s s ian e ngi nee r s consulted

the Metroski persone11 had no previous
experience of building undergrounds. Deep tunnelling like the

favoured due to the Russian winter. Problems
early due to quicksand below the ground.arose Compressed air

sections had to be built. To avoid cave'' ins of

ground had to be frozen, however the concrete tunnel sections

could not- set against the frozen ground it had to be insulatedso
from the frozen clay and then heated until set. In the

inserted to set and seal the
tubes. I his proved to be an expensive method. I he first line
of Z.5 miles had 3.5 miles of deep level tube and the next 4

25 ft wide by 12ft high.

S'2 ft high which

underground.

The first line linking the Sakoliniki station with the Park

Kultury Stations began regular service in May .1'335. The

recordconstruction work had been executed in 3 years which was a

The motors andlaid.in relation to the length of track

escalators were produced in factories in Moscow and Leningrad

the Soviet Union.from distant parts of

cementThe Kusnetsk steel mills in Siberia produced the rails,

from the Volga, the various marbles and granites used in thecame
Crimea and the Soviet far

East.
It consisted of theThe second line was approved in 1935.

from Sverdlov Square toGorkovstaya section leading out
d o w n t o w n M o s c o w t o t h ePokrovsky settlements and fromand

in 1'338.went into operationThis lineIzmailovo Park.

I
London tubes was

quicksanded areas chemicals were

palatial stations came from the Urals,

seems to be similar to the concept of building a tower of Babel

wheras materials came

the tunnel the

miles being cut and cover sections,

The roofs of the stations could be as much as

with western experts as
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The construction of the metro continued uninterupted though
retarded throughout. World War 11 which as the metro guide
sugests "the confidence of i m min ent vic to r y of

as the Nazi hordes approaching the capital .even were

Construction the 2nd and 3rd lines was carried out. }>

The landmark i n m e tr o histor y the completion of thewas

Koltsevaya or circle line which linked all of t h e t h e n e x i s t i n g
completed in 1954. Since 19 5 4 t h e m e t r o h a s seen

the development of 4 more lines and extensions to existing lines

stretching the system further into the far flung suburbs and

The metro system is constantly expanding in

to have 200 miles

year 2,000 from its present 212 km of track presently in

operation.

I he Moscow metro is considered to be the most beautiful

underground system in the world.

designed by leading Soviet architects such as A. Shchusev,

V.Gelfreikh and I.Fomin whose job it to create an env i ronme ntwas

which changed the experience of underground travel from that of

mundanity to a journey of discovery through marbled halls and

arches.

The metro played an interesting part in the opportunity for

post revolutionary Russia to formulate its beliefs in the
As opposed to surfacearchitective and design in the metro.

totally unified and encloseda

environment 'which does not have to

and forms of architective.

As
the commercial basis of

soc ialisttemple to the promotion of

/

opposed to other subway systems which
making profit the Moscow metro is to a

the Soviet people

architecture the underground is
compete with previous styles

lines and was

Each station was originally

certain extent a

were built along

industrial zones.

size and it plans or 320 km of line ^fter the
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philosophies along the following lives. Firstly the concept, of
cheap, rapid urban transit for the can be soc ia 1masses seen
service which is a fruit of the labour of the revolution. This

efforts in metro stations which

display the iconography of the Soviet, ideal. The af f or dab i1i ty

palacial environment is a gesture of

democracy which may equate to the ideals of architects like Le

Corbusier in his designing of tower blocks and new towns in which

equal minus the palace scenario.

The original planners definitely did not overlook the

political implications of building an efficient and luxurious

metro thus inspiring and assuring its users into the belief that

if the system can build this, the country is in good hands. It
i s no co—incidence that much of the overall master minding of the

organised by Joseph Stalin who's pet

interest in Baroque archictecture may have been induced by the

prospect of his immortality. Curiously much of the direct

However theStalin iconography has been removed from the metro.

Stalin style pervades.

I he metro in a burst- of inspirational originality was

Moscow metro for its golden .jubileeofficially named the Lenin

in 1985.
the metro we may lookconnotion ofApart from the political

the stations.at the design and aesthetics of
is consistently high with the mainThe quality of materials

work being of various coloured marbles.flooring and columnar
off white colour.

These stationsmarbled columns.square

!
I
J

h

i
11

is enshrined in the artistic

as a

initial metro concept was

everyone world be seen as

of such transit within a

Many of the less cent-ral stations
rectilinear design fqrmat with the long platforms punctuated by 

.tend to be more modern

The platform walls are mainly tiled in an 
adhere to an almost standard
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in appearance, I n n o v a t i v e 1 i g h t i n g

on columns, to create interesting
minimali st envirnments . The purity of

due to the absence of advertisments and excessive signage. Al 1
this is a

reflection of the respect which the users have for their

environment or perhaps the wrath of the stares of fellow

litter bug.

platforms either.

Platform seating arrangements are sparse but present,

need for seating for the healthy

The overground parts of the me.tro stations adhere to

angular modernist image. The corporate symbol of the metro is a

large M which is lit- as a neon strip at night. The red M can be

at descending stairway entrances situated on a standardseen

upright pole which looks like

metro station buildings at streetThe M is also situated on all

common ident1ty.level
The downtown stations are the most impressive in terms of

the top baroque styling it is truly
20tha17 th

it certainly defers boredom forcentury form of transport however
The k o m s o m o 1 s k a y athose for uninitiated into the routine.

its architecturebuilt in 1952station and its victory hall was
Romanov days which flauntedfrom theto rely on imageryseems

in its buildings.opulence

I

I

century looking stations to

There is no smoking on

however with the interval between trains being approximately one

thus giving them a

passengers for being a

a serious a

a more

minute there is hardly a

arrangements along with different treatments of shape and pattern
floors and roofs serve

of the stations are kept exceptionally clean,

their over

serious time-warp to have

a ceremonious industrial crosier.

than the central stations.

these areas is conserved
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fhe stations contain many sculptures, mosaics and stained
glass panels. The sheer number of art pieces show the

common national strife towards socialist, goals.

prevailing use of the dynamic diagonal incorporated in the

monumental pieces of workers striving forward with guns

banners at an angle.

The Rolling stock and Engineering Details

other Soviet metro's in Lenningrad,

The

which is also used extensively in other eastern European

Thesystems such as Prague, which I have travelled on.

iscolour scheme and design of the Moscow rollong stock

in a blue and

The trains outer panels aregreen split colour scheme.
The automatically operated doors leadribbed on the side.

The cars

I nte r i orlit with halo shaped flourescent tubes.are
Thestainless steel.fittings are usually in aluminium or

iginal stock had unupholstered seats with mahoganyor

The trainsveneered panels on

usually have eight cars thus giving

! 
■

i

or

I

I
I

11

I

containing 44 soft seats with the rush

friendly looking with mildly curved corners

hour capacity being up to 270 passengers per car.

to a cosy interior

rolling stock used in these cities is standard 1524mm guage

There is a

priority given to monumental artwork which indicates a

the interior of the trains.

The Moscow metro has been used as the prototype for all

Kharkov, Tbilisi, Baku,

a capacity of 2000

Kiev, Tashkeno, Yerevan, Gorky, Novosibirsk and Minsk.
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passengers. Ihe 3,280 horsepowered trains can reach speeds
of from the 750 volts
transmitted via the third rail system which is standard to
most, other underground systems. Ventilation is procured

the roof.

trains have long holding bars instead of the customary

Transport, trains being presently prototyped. 'I he names of

intercom.

Cone 1us i on

life,

Incident.ly Moscow plays host to up to nineit daily.

From the rapid service with 48impressed by the system.

trains running per hour during the rush hour to the minimal

large slot upon entry

secur i tyavoiding the purchase of tickets and the eyesore of

IThe system runsshowpiece of underground rapid transit.
in the morning all year round providingbetween bam and one
the celebrated!-/ fierce Russian winterthe winter months of

invaders from Napoleon tothe downfall of manywhich was

Hitler.

< other western systems.

1

for the seven million Moscovites and visitors who use

The Moscow metro can be seen as a

so prevailent in

from the bulging inlets on

million visitors at any one time who are invariably

This feature is being adopted in the new range of London

approaching stations are called out by the operator on an

up to lOOkmph and traction is taken

five copek fare which is thrown into a

design such as turnstiles and barriers,

individual handles as on the London and Mew York trains.

The interiors of the

The Moscow metro has become an essential part of Moscow
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THE NURNBERG/ MUNICH U-BHAM

Introduction

The Nurnberg-Munich
known as the u-bahns prototypes for the German solution toare

the problems of urban rapid transit. Both cities shall be

discussed in conjunction with each other as they have quite

traits and are similar in engineering and rollong stockc ommon

design. Both cities are chosen as examples of

evolved system of transit which differ to the previous early

systems of London , The Num berg and Munich

u-bahns were started in the late sixties in Munich’s

impetus was the completion’of

the 1'372 Olympics

city's eligability for hosting the games.

German;

with the need for these systems to avoid congestion on the

cities displaying technical achievement and modern prestige.

n e w phenomenon i n

The GermanGermany.

century for the London underground.
Presently Munich/Nurnberg posess highly modern and efficient

high level of automation in design anda
the designedclean cut look ofThe overalloperation.

Italian futurists or earlyenviroment may have excited the
transposed into the present day to seemodernists if they were

The respective u-bahnsrealised.their predictions

u-bahn systems offering

As the seventies were a

case an

a recently

are designed

The Berlin u—bahn was opened in 1902.

The building of undergrounds is not a

in the city as it was seen as a factor in a

streets from automobiles there was an element of the respective

time in the blossoming of the

sections of the u-bahn to cater for

■' under gr und bahn ' or unde r gr ound rail way

development of electrical traction equipment at the turn of the

post war economic (miracle) resurgance the cities along

company Siemens as previously mentioned was influential in the

Pa r i s, New York.



<|

I

Haupt.bahnhof i n Murnbe rg , a modernist. European imaqe



66
along largely modernist lines in

splashes of exuberance in the surface treatments of station

walls.

The Munich u—bahn is the most extensive of the two,

containing 54KM of track on eight lines. T h e t r a ns po r t system

is well integrated between the u-bahns and s-bahns which is the

"Stadt—bahn" or fast overground railway which stretches outward

Buses and streetcars also complement the city's transportation

I- r om

As going to work early in the worming I would usually arrive

platform by the time it stopped. The s-bahn like the R.E.R. in

Paris also travels underground upon approaching the city centre

and s bahns, at thearea.

more important stations. This is also the case with the

Nurmberg system.

Munich Background History.

The impetus for the Munich u-bahn came from the traffic

conjestion problem which was clogging up the streets of the

Even though the

history of the development of the Munich underground went back to

c o m m e n c e d o n b o t h1910 it was
s-bahn and the 16KM ofthe underground sections of the 380KM long

• ....

i

only in 1966 that construction work

with the numerous monuments in the city centre.

It was seen to be impracticle to widen streets

a logical fashion with some

arriving exactly to the timetable by which time I would be on the

u-bahn for the Olympics in 1972.

at the top of the stairs to the platform and hear the train

as far as the satelit.e towns and outlying suburbs of Munich.

historic city.

movements precisely to the punctuality of the u-bahn.

Interchanges can be made between u

system which is very extensive, punctual and efficient.

personal experience of the system, one can nearly time ones
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construction met.hod was used on most.

sections thus leading to the

were used for certain
sec lions.

:■

The first section to be opened was from Marienplatz in the
Z en t r u m w i t. h t h e IJ 3 U6 line.

The finance for this expensive project

however the real benefits can be

pedest.rianisation of what previosly choc a bloc with trafficwere

was

vital service in German terms of

transport, for workers efficiently to their places of work via the
co-ordinated network of bus , The
U bahn gives

more

with old buildings opposed to the

Amer i can cities.

city with its underground shopping areas, phones, toilets,

escalators and elevators designed for handicapped persons.

The Nurnberg/Munich systems base the payment of fares mainly
ticketstrust, where coin ticket machines offer different, zonalon

which must be validified on orange coloured pillars which stamp a

Inspection of tickets is carried out bythe ticket.date on
(usually middle aged women) whoplain clothes "controlers"

t In e U -bahn a r m e dwho are

This force are highly trained in
10occasion shot iahow not to have

1

rectangularly profiled stations and 
tunnels however tunneling machines

complicated back round of planning to inte.grate-

J

was borne by the city

turn backed up by "schwant-iz. sherrifs”
the New York transport, policepolice 'who are

w i th i n a

The U—bahn provides a

city to the Olympic

such as Karlsplatz which

, irregular street, patterns as

train and U bahn connections.

seen today through the

Europe and now a pedestrian area.

a sense of

an impression of european way of doing things

are in

once the most conjested square in

The U—bahn is certainly an expression of the 20th century

based in image on

centre of the

The cut and cover

wearing all black uniforms.
humour and on one
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y®sr old kid dead for running away without paying his fare,
however this is not a regular daily part of their duties. T he
trust, system of payment however to beproves
effective method collection of fares rate of

being made. f h i s a 1 s o a v o i d s t h e
intimidating presence of turnstiles and other barrier equipment

synonymous with other systems.

consistency of design f ormat wi th par ticu1ar wa11 sur f ace co1ours

co-ordinated bands indicating the line.

The standard station format includes 2 platforms for trains

of opposing directions. Stairways are usually at the end of the

else descend in between the 2 tracks as with

in the busier stations.

Lifts designed for the handicapped people descend onto the

platform.

clad surfaces vary from concrete inMaterials used to
m a i n 1 y v i t r e o u s b a s e d

Each station tends to have a particular colour scheme.tiling.

Seating along with dust bins and information displays with maps
The seatinglocated in the middle of the split platforms.are

brightly coloured fibreglass with individually spaced seatsis
identfiy exactly where to sit without violating

The edge(will be discussed later).other peoples space zones
to indicate thehas serrated relief tiles assoof the platform

the platform for blind people.edge of

■

4% of fraudulent trips

with the acceptable

platform or

The stations trains are written on colour

a more cost

artistically formed castings to aluminium or

which help one

escalators which are in common use

The stations on the Munich system are brightly lit with a

This in a standard

feature on most railway platforms presently.

or finishes of tile or moulded concrete which give each station

an individual look.



lightbox and information displaysSeating, bins,

platform

environmentThe modern

■

i
■I

j
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symbol in particular
destination flicks onto the board as with the information

■

5 minutes before the train is due to arrive.
The average spacing between trains being approximately IS
minutes. The platform number and the position of the train car
is given in symbolic form indicating how many cars there

the platform. Nothing is
left to chance.

The impression of U-bahn transport is that the design
reflects total logic t h e e n v i r o n m e n t.

uniquely tierman characteristic. There is a difficulty i n

critising the design from logical point of view however we musta

ask if designing supposedly perfect environment rubs off

positively upon organic and imperfect passengers.

However German people to

rather naturally to the application and use of technology and

urbanisation,

travellers.

immac u1ate1y c1ean andThe Munich/Nurnberg U-bahns are almost

the respect

and apreciation for the environment that its users have and the

the schwartz sherrifs.deterrent force of

However
inindividual who's stylised signature appears■Slave'
thornbuses and U-bahn carsnumerous
Thethe Referat der Landeshauptstadt Munchen.in the side of

the twostation (Haupt-bahnhof 1 and Marienplatx. aremain train
the system the Hauptbahnhof alwaysmajor junction point

center of communications in anyof the most importantbeing one

displayed in lighted boxes, 
fi

The train information is

displays in airports

the train and where it will stop on

around Munich and must, be a

are on

free from vandalism or graffiti this may be seen as

s for

a certain extent seem to take

there seems to be one exception to this situation.

containing an analogue clock and an

and control of

is one

This is a

this however is not. the case with all of its
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German city situated inland where most. passengers arrive for
their first time in the city.

At Marienplatx there are four levels of platforms

bahns. Signage for these stations and circulation
qui te lifts and phones are
utilised which which avoids

host to many foreigners. The corporate identity for the U-bahn

circle f o r the S-bahn. i 11 urn i n a t e d o u t s i d e
the station entrances at night- providing

from a long range. Ihese symbols common throughout Germanyare

the equipment and rolling stock utilised.

The ro11i ng stoc k in Munich and Nlirnberg is almost

a r e b 1 u e w i t h a w h i t e b a n d a 1 o n g t h eidentical.

windowline this being the colour scheme of the Bayern state.

is made by the M.A.N.The body is made of aluminum the chassis

traction gear made by Siemens othercompany with the electrical

construction such asinvolved in theircompanies have also been

The seating capacity is 4S however about 40 ofAEG TELEFUNKEN.
The standard t rain

that it can be driven in

The doors areeither direction without being turned around.

lever back, they
of hiswho stands outside the doorthe driver

to stand back please saying "tur ig pleibencab and warns people
Anthe button to close the doors.he presses

the train drivers inthe manners of

Munich and

in West Berlin, they must beback )

interesting comparison of
Berlin is that they only say turig pleiben (stand 

allowed this concession being

| fl
-

close automatically underopened by pulling a

on a green
These symbols are

blue back round with an Sis a

the supervision of

The Munich cars

a city which isa language barrier in

extra space is designed for standing.

simple white U on a

clear identification

clear and symbols for services such as

bitte" as

as is much of

crisscrossing each other providing connections between U and S

contains two carraiges back to back so

areas is
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city on a political knifedge east of the westworld. Thea

the approaching stations on the intercom.

The train interior is comfortable but somewhat sterile even

with the token false wood panels which are not inspiring. The

seats are laid out in pairs with people facing each other i n a

standard train format. Lighting is provided by a s t r i p
florescent panel along both Ad ve r ti smen tsthe roof.

are placed below this. theMaps of

roof . The Munich map is designed exactly as Harry Beck designed

in the 1930”s. There is never shortage ofa

the trains or station platforms thus letting the

passanger know exactly what is going on (in German).

The system wasMunich presently has 54km of U-bahn 1 ine.

The system carries 1.31987.considered to be complete in

million people to their destination every weekday and 500 million

this represents a high level of utilisation for aper year
Thepopulation of 2.3 million for the greater Munich area.

the system can be seen in the easy going pedestrianaffect of
which would not exi'st withoutc i tythe centre of theareas of

the system which has become a part of normal rapid mobility with

c i tizens.Muni ch’ s

corners of

the system are placed on

driver also announces

the London map

information on
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Nurnberq History and Design

The Nurnberg U-bahn system does not differ significantly
technically from the Munich system. The Nurnberg U-bahn is
still under construction and is

present state of the art in German station architecture and
underground design.

In November 1965 the

the proposed construction of a 42 kilometer U-bahn.
Construction work started in 1967 in Langwasser Su'd in the
southeast of the city and the Ul

NW direction passing through the

Stadtgrenze. This 14km stretch was
extension to the city of Furth which is

conurbation was comp 1 eted in .19S5 .

dm. sterling for the 15.5 km stretch of

line of which 10 km was underground. The second line U2

(pronounced ooh zwei not you two) has been built from the

distance of 4.2 km at a cost of 285

dm upon i ts c omp 1 e t i on i n 1966 This is the U2 sud stretch.

The northern section is planned from the Hauptbahnhof reaching

started in 1987.the airport by the 1995, this section was

the system will be made with the U2The completion of

in the north-east via the city centre toplanned from Wetzendorf

Th i s12.4 km with 18 stations.distance of
2007would complete a 40 year period finishing in the year

containing 55 stations.
straight forwardThe construction of

there is the problem of diverting trafficfirst of allac tivi ty,
method of construction.the usual cut and coverto allow for

li

city c e ntr e a nd head i ng tow a r ds

a very good example of the

c omp 1 eted i n 1979 an

a part of the Nurnberg

Hauptbahnhof to Rothenbach a

Zabo Tiergarten a

or approximately £220 m

the U-bahn is never a

line was constructed in a SE

city of Nurnberg gave the go ahead for

The Ul line cost. 658 million
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Some of the more exceptional feats of engineering involved the

water mains and other obstacles. The stations in the Num berg
U bahn often utilise interesting concepts in architecture such.'. as

of skylights to let in natural daylight into Pl arrer
station. Opernhaus is a well c o o r d i n a t e d e x a m p 1 e o f a

in architecture between

incorporating sandstone arches into the station thus

house.

in the concrete wall.

old city stations present

science fictionand lighting.

The peripheral overground architecture especially in the

central stations is also impressive.
.just completed in 1988 is

fine example a utilitarian structure which presents a creativea
approach in engineering which is not nessesarily decorative but

defines its function exactly in the design.

The Eberhardshof station with its
interesting design solution to the

The

proliferation of concrete structures
interesting shapes anddiverse possibilities in the

however,the suburban stations,forms.

■4fp'r -

longitndinal nature of overground station platforms.
th r oughou t the U - b a hn a 11 ows

creation of

ridged corrugated cast. J!

J
•www i H

. ; . U

entrance at the Hauptbahnhof which was

aura with glitzy stainless steel glass and flounscent lighting

the use

new and old by

a modern utilitarian theme along the

Certain underground areas give a

same vein as Munich with various arrangements of tiling effects

The Lorenzkirche station features a handsome rosette casting

merging to give an intuitive directional effect leading the

complementing the magnificient old city architecture of the opera

passenger to the platform.

sympathe t i c merger

The canopy over the I J—bahn

The treatment of some of

The overall imagery of the now central

concrete roof is an

tunneling under the Donau canal (Danube) or the avoidance of
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lacks imagination and attention to detail
Stadtgrenze station which

how easy
the station using creased card. This,

however,

cheaply and efficiently.

The Nurnberg rolling stock

except for the red and white colour scheme which relate to

Nurnberg city colours of the crest.. standard trains

in use during the busier

hours of They

top speed of 80 krnph which may be reachedusually travel at a

after 40 seconds from a halt. The aluminium bodied trains weigh

The 1440 kw motors take 110 volts from a 3rd rail140 tonnes.

The

1 million kilometers oftrains have an expected life span of
in theThe air operated doorstravel.

Thein closing doors.late passengers getting stuck
trains in 1982.

The construction of U-bahns in a highly costly activity

city can be considerable and by putting

i ty the tempor ary disr upt i on dur ingc
in priority by the futurebe overriddenconstruction can

usefulness of
country atits imagenation always been overtly consious of

technology and first world development in termsthe forefront of

The ethics of technology andinfrastructure and design.of
hand in hand with ideaachievement, display of wealth and work go

as a

Germany has as a

about was

rapid transit in a

looks as

situated on

are designed to move back

a direct relation of

or human scale such as

long usually there are 4 cars

The 2 car

it was for the architect

the day which can cater for up to 1000 people.

is often the nature of modernist architecture which it

to make a model of

are 37 m

however the benefits to a

Nurnberg was running 46 four car

is granted that the construction work can be executed relatively

is identical to the Munich cars

case of

the far side of the track to the platform.

if the way its design came

the system for the citizens.
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of U bahn transport.. An exicting future prospect, in the
development, of rapid lies in the new German magnetictransit
monorai 1 trains which are being developed by Thyssen at the
moment..

The potential for this system of trains gliding over

without the usual bumps and vibrations sounds particulary

promising the only problem seems to be the implementation of

They certainly have the right imagery for theunderground.

entry to the 21st century.

' I- ■
■

..

1

changing tracks along existing routes be they over or

a t r a c k
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SOCIAL FACTORS

The Cont ru11ed Env i ro nme nt

One of the first, things to retard the concept, of underground
the idea of going down into the bowels of the earth

and the I i k e.
However have noted in the history section it became

quite a success almost immediately after implementation i n a 11 of
the city's discussed due to the fact that, people viewed the

destination faster being more useful
than the discomfort. and c1austrophobia whi ch ear 1y underground
travel induced.

to have accepted this mode of transport however

it does not mean that it does not. afhect peoples subconscious,

fears and conditioning. The ability of various people to accept.

controled environments may differ. Obviously sufferers from

claustrophobia do not- enjoy the prospect of travelling

underground. Urban dwellers are by nature suited more to

underground transport than rural dwellers whose environment
envi ronmentsUrban dwellers would be used to designeddiffers.

streets,
Thecontroled with footpaths,signs,entrances and exits.

the modern

There isurban experience as space is planned functionally.

usually a particular reason
These areas

the purpose for whi-ch they wereif they are used formake sense
in the controledinconsistencies crop uphoweverdesigned

trying to exitenvironment when they are

underground experience

circulation halls, interchange tunnels and stairs.

cinemas which would be relatively

logic of getting to their

used differently such as

is a more extreme version of

such as office blocks,

People seem

as we

for that particular space such as

travel was

hence the expression "sewer train"
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* tension at rush hour

* ■Jumping turnstiles in Paris, an inconsistency of design

M e w Y o r k subway scene 19 6 0 ’’ s,
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up down weirdly moving
escalators.

An important contributing factor to the efficiency of subway

passengers
without having to read manuals in order to

within the system f r o m t i c k e t rn a c h i n e s t o press button doors.
If design fails to relate to the humans using it it will

lead to alienation and therefore lack of respect for that
environment. Graffiti react i on t o ba d1y

is not the
tota 1 conclusion to graffiti which have other influencingc an

factors such the craze syndrome. The c o rn m o n d e n o m i m a t o r ofas

much of underground transport lies in the fact of peopl

place that they don't particularly want to be buta

simply because they want to be somewhere else as fast as
possible. The idea of being in environment winere everyth i ngan

is manmade and designed is often not appealing, f r o m t h e c o n t r o 1

of ventilation lighting, surfaces and equipment. Thespace,

r e c i p 1 e f o ra

The film "Brazil" exemplified the alienation ofanxiety.

automatic urban transportation in which the character,upon

is crushedattempting to exit the shuttle for his apartment block
X Unibetween the automatic

There is no doubt that the design of subway systems must

take the pragmatic functional problems of

envi r i onmen t ser i ous1y.efficient
thethe physcholog!cal affect ofblatant overlooking of

look at the simple design of
durable andcleanable,that it 'will besurface so

i

of in t. u i t i v e 1 y o p e r a t i on a 1 d e s i g n 
thus allowing fluency of action and movement of

though this

way turnstiles

systems is the incorporation

e being in

can be seen as a

or walking

The r e h o w eve r of ten seems t o

are there

be a

use the machinery

the creation of an

solutions which are used. I f we

through one

designed controlled environments even

doors and carried off to the next stop.

covering a

prospect of any of these variables failing is also
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When one thenstainless steel plastic or paint.square tiles,

looks at the overall picture of

irnperfec t.

c omm o n dem o n i n a to r b et ween t he m i 11 i o n s

of people who may use the system.

It is hardly expected that for

passenger would have their own armchair and set. of curtains

The ultimatetube train to keep them happy.

therfore in design terms is to appeal to both functional and

that in as advanced1 eve 1

This may appearpossible without offending other passengers.as

in an advanced abstract levelto the a stifling brief to consider

which may end up at a concept of cellestial lightning fast trains

which offer the commuter brothel services en route and drop the

person at. the door of his house.

underground transit in many of the worlds metropoli

In an ergonomic study by LUNDBERG in 1976 levels ofrush hour.

in the lir i ne were measured f romcatecholamine (stress indicator)

selected passengers before and after both empty and crowded train
.1 G*j ourneys.

The crowded controled environment such as the underground

and discomfort not only due to the physicaltrain causes unease
and seating or standing facilities butsituation of heat, air

in the least quantifiable but often most disquieting senarioalso
of underground transport.

a modern system that- each

installed in a

can be a

insecure in its prescence as

solution which assures a

The design dilema comes with the production of a

it may bear no reference to the human nature of being moody and

suitable for construction techniques then the normal solution is

shiny white tiles its clinical image and logical aura of

perfection may lead the user to feel

The actual reality of mass

traumatic enough experience for its passengers, especially at

a corridor completely covered in

aesthetic requirements of the user to a



n e g o t i a t i n g t u r n s t i 1 e sParis Metro.

K ii i
surreal art from the subway:f: Duane Michals,

i!' DUANE MICHALS
Bom 1932, Finding single image* too limiting. Michal* developed the 

>qwm-r a* a »chicle for hi* philosophic concept*. Hr ha* hern highly influential. 
tpceiaHy in Europe where hi* link* with *nrrrali«m orc generally appreciate*!. 
1 hen you look at my photographs.* he once wrote, •you an- looking at my 
iiKight. ... I am the limit* of my work; you are the limit* of yntir* ... I believe in 
ic imagination. U hat I cannot *re i* infinitely more im|w>rlanl than what 1 can.'
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Much of the anxiety

peoples personal space.
Peoples personal invisible boundaries

surrounding persons body into which intruders may not enter.a

By reducing ceiling height are increased
radially. There are 3 definable int. i mate ,zones, personal and
social and public.

INTIMATE 0 45 cm
PERSONAL 45 cm 120 c in
SOCIAL 120cm 350cm

The intimate zone may only be acceptably entered by persons
intimately involved with the person.

usually reserved for well k nown friends as physica1 violence may

stranger at this distance. The social

for dealing with people at casual

A stranger who violates aformal business.

discomfort and flight.

is typified by lack of verbalDefence behavior responces.

the intruder.

s how ed th a t r e1axa t i on decreasedMehrabian and Diamond 1971
Peoples personalchairs were located to increase intimacy.as

status differenceculture,sex,

Peop1e with persona1ity abnorma111ies needand familiarity.
introverted people whereas the opposite is of

Females have smaller personal space zonesextroverted people.
Germans require larger personal spacethan males.

traits to the culturalpersona1i ty

and introverted this maypeople

compared with English, Americans and French.
trails this may suggest German

social gatherings or

can be caused by the infiltration of

areas as

more space as do

persons spatial zone may cause tension,

be perpetrated by a

space is the area of

If we relate the

distance is the the normal zone

I he personal zone is

a persons spatial needs

be unfair however it

People tend to freeze up or lean away or block off

are abnormal

zones vary due to personality,



Of course there are exceptions to the rules of eye contact
cioors [

2 seats JL

1
Diagram for Fried & De Fazio stydy.

1

mans land.no

I

I ii1

Plan of subway car
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"Lebensraum”

Other ergonomic studies by "Sommer in 1969" observed that
very crowded situation ie: . crowded trains seemed to

control the i r poten ti a1 discomfort from the overcrowding by

thus relating to those close

underground trains throughout the world.

London underground in particular one notices the lack of verbal

and its atmosphere even quells the

The greatest socially adhered to rule of underground travel

This

In

th i s

windows against the dark tunnels mirroring peoples faces and

Eyes.

The FRIED & DE FAZIO ergonomics study inseating arrangements.

the double seats situated between the end of the carparticular

and
seated in that seat- that even under medium density of people

II

present
sacrocanct and often people would prefer to stand than take the

contact between strangers

scenario of human reactions on

conversation even between acquaintances.

by as if they were non—persons.

which Hitler so

(IS - 40 people) that the seat was regarded as

seems to be the greatest fear of most travellers.

in the car

The plight of looking for an unoccupied visual space is often the

people in a

prevailing occupation of passengers on their journey,

the first set of doors.They noticed that if one person was

conversation with a friend of mine on the London underground he

This is certainly a

F r om ex p e r i e n c e o f the

Further interesting human reactions lie in the layout of

activity is often further frustrated by the reflections of the

stated "I've read that ad before but I'm going to read it again."

1'374 looked at the layout of the New York subway cars, and in

expertly expanded upon in W W.2.2°

is the avoidance of eye contact with other passengers.

may explain the German policy of

staring at the floor or into space,
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Vietnam vetern in subway

Down and out, a concept 
of underground charachters.
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seat, however the territorial density of 40
people present. The territorial rights to seats are often
marked by bags coats however fellow passengers willor rarely
suggest verbally that the bag be removed.

no matter how well the physical environment is designed. For
the problem of personal space zones armrests help in the
avoidance of physical contact where space must be maximised.

high priority in the minds of subway travellers. The existence

of large areas of walkways,

related to subway travel travellers the fear of violencecan give

no

Similarly the popular image of the word underground often invokes

the image of. criminals such as Fagin or generally other

The preferenceunsavory characters in the publics imagination.

brightly lit. stations with closepassengers lies in well kept.
The decaying image of theon platforms.circuit t.v. cameras

certainly does not boost, a feeling of personalNew•York subway
Various non design measuressecurity .

the transport police howeverfor

The 'guardian angels'cartoon heroes.they wanted to be good guy
in London recently and its leaderalso set up

its existence even though the Londonfirst week ofthe
thus oneis notundergerund

image they possibly provoke violenceandto their presencedue
it.than prevent.rather

II

!

reputedly violent,

fl

a systems eff i c i ency

in that systems such as

rights broke after a

vigilantes such as

in what, may be seen as a

the awareness of ones personal safety is also of

mans land between work and home.

The implications of social factors on the design of

can conclude that.

to increase the sense of security among

the 'guardian angels' roam the subways as if

tunnels and other public areas

seem to have been opted

underground trains can interfere to reduce

was beaten up in

The idea of

in design so as
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The Bernard Gets inc ident

reaction after Gets who

year old black youths who had asked him
for $5.

I he
1iber ti es grcups

and pro — vigilante groups who gained much support with the white

shirts.

in the bizzare craze of'urban surfing'in Rio dethemse1ves,

Janeiro where on the overground sections of the cities subway the

heat and crowding inside the trains during the

I he morethe train.teenagers to go onto the roof of
the train which can beadventurous participants stand on

and surf while trying to avoidtravelling at up to bO rn.p.h.

oncoming overhead cables and tunnels.

split second timing for the avoidance of oncoming abstacles has

the surfers are young gangmost of

The theme ofmembers.
The CURE’S subway song succinctly

relates an experience which follows.
"Midnight in the subway

But she knows she’s not alone
footsteps follow her behindEchoes of

But she dare not turn around
turn around.around,Turn

shrieking sound inis followed by aThis ■

to take their

subways and violence have been echoed in

a few years ago provoked much

She’s on her way home

a tunnel.

was travelling in the New York subway

The craze which requires

A large debate arose as to whether citizens had the right

summer cause

self defence through to the use of guns.

The pressures of urban rapid transit have manifested

She tries hard not to run

rnus i c f i 1 ms and med i a.

opened fire on three 16

killed over 150 so far,

incident sparked reaction from both black civil

citizens who on occasion were seen with" Go get ’em Gets" tee-
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S U M M A R Y

The Social

the city.
What. ways they beneti t.

It is a solution towards conj estion
Th i s i s use of energy

as opposed to There is element of democracy andcars. an c ornmon
experience of people who the system. of undergrounduse

open up conjest-ed areas to pedestrianisation and defer
the need for overground tracks which may be unsightly in certain

The city may also be able to developareas. expression
ci f m ode rn i ty t h r o u g h t h e m e d i u m o f arch i t e c t u r e, engineering and
art and design. 1 he concept of rapid transit also up
new satelite residential outside the city with the prospectareas

of quick the c i ty. deve1opmentsnewtown
apar tment bu i1d i ngs are situated in close proximity to rap i d

transit stations. Depending on the efficiency of the system the

speedy shuttling of workers to their places of work inc reases

ac t i vi ty. Underground transport also offers mobilitycommerc ial
scommunity who are not able tothe

car ownership in suburbia.avai1 of the benefits of

The Drawbacks of Underground Transport.
expensiveunderground is an extremelyThe construction of

much11 a 1 so£4 m i11i on c ausesac tivity, over
when construction is done by the cut anddisruption

toof underground transport subjects the passengersThe use

detachment from thea
1 eadin turn mayTh i sand con t r o11ed envo ir men t.sterilemore

I'

I nip 1 i c a t i uns of Unde r qr ound

Transport for

natural elements which are substituted by a

a more effic i e nt

The use

In many

can open

cover method.

mainly by automobiles.

per kilometer.

tracks can

access to

i ts own

for disadvantaged sections of

the easing of traffic
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change in the subconscious of the thempass eng e r s rn aki ng

more passive and acce'ptant. of urban f
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The Subway by George Tooker,*

*

before the adventtrain in the 1960s

J

Interior of subway 
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* 
of

SITU Public

Standard Outline of Metro 
D. GREENE 88

Charles de Gaulle R.E.R. 
modern grid based design
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SUBWAY ART

station, an example of the
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i
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Mark s i ststskaya stat i on
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*
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*
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■
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Passageway to stairs with orange ticket validifiers 
and a lift
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* Ams ter d a m unde r g r o u n d , an urban experience
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* Paris Metro, negotiating turnstiles
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Vietnam vetern in subway*
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A
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seating 1974
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