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ACCIDEN(S AND SAFETY

I8,

Pzevept people falling, being pushedZ or jumping
off the platform onto the tracks - sither %o
comnit suicide or to retrieve a fallen otject,

IFeke it impossible for pessengers to fall or step
izto the gap between the platform and the train

Muke the chenge in level betwsen train angd plztform
sa smooth, and consistent from station to station
e

and door to door, that there is no denger of +trip-
ping during boarding or alighting,

To prevent people being dragged along by the train,
no one must be in contact with the outside of *h
transit car as the train starts to move cut of the
station,

Prevent the accident in which the horizontal har
of a turnstile caickes men or wemen in +he grcin
as they push through,

The last minute rush for 2 train +hat is abcut to
leave must not lead 4o accidents, tripping, slip-
ping on wet areas of floor, skidding, stumbling,

bumping into other people, collision with moving

train, ete,

Wherever it would be dangerous for passenge
run, the form of the passage (or whaotever e
must discourage rTunring.

rs to
ise)

Make it impossibie for people to get pushed and
knocked down by people in a hurry or crushed by
crowds behind them,

Passengers who ride standing must be able to keep
their belance without great effort even during
maximum acceleration, deceleration, jerking and
transverse motion. :

Anybody who stumbles in -the car must within a few
inches fall against something resilient whiech will
break his fall,
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15.

16.

2l

Anywhere a2 person is likely to lose balance
(stevns, transit car, ramp, single step, etec.)
there should be a handrail or grab bar placed just
at tie point his arms reach for instinctivaly.

Keep tids off the tracks.

lMake sure people do not fall forward or sideways
off {heir seats when trzin stops or starts suddeniy,
lurcnes around a curve or jerks.

Protect 211 wezlking surfaces from water which will
mazke a slionpery surface (rain penetrating entrance
doors, rain and mud from outside being tracked in
on people's shoss, seepage, condensation, etc.)

Refuse znywhers where people walk {stzirs, esca-
lators, passageways, etc.) causes accidents of
slipping and falling, and must therefore be avoided.

Since stairs are a major source of accidents due

to slipping and misteps, such accidents must bhe
prevented. ie. by reducing the totzl number of
steps along any path tarougiz the station.

Prevent a door pushed open by one person, springing
back and hitting the next person in the face,

0l1d peopnle who do not want to show their zge will
resist graboing onto anything which is awkwerd or
indicetes their old age.

Avoid the very common s

t ng and falling acci-
dents which occur as peo

step down off the bus.

Since elderly people lack musculer control when
stepping down 2nd tend to misjudge heightc and
distances znd so get into accicdents, 2ll places
where tiais can happen must be protected agzinst

it (escalator off and on, stair off and on, boarding
and alighting, doors, machines).

Any seating must be situated with respect to the
flcw of people so that those seated may stretch
their legs without tripping those who 2re walking
past and those standing and walking do not step o
the toes of those seated.



22.

Breaks in surface continuity of floors like vent
grills which will catch women's heels must be kept
to a minim

ACCUSTICS

23,

24,

26.

27.

Anywhere passengers are waiting, the ncise of
incoming trains must not be deaferning.

Reduce echoes, shouts, and ncise produced by foot-
steps, pranksters, ard crowds talking in passagewaya.

If the acoustic charateristics of the car discourage
convarsations tetween peovnle who got on tcgether,

and were already talking when they got on, tkey will
feel the ride inhibiting, arnd will not teke it zgein.
Noise level in the car when train is going through -
tunnel (where ncise is dissipated least efficiently),
must be low encugh for two pecple 2! apart to talk
cecnfortably.

If people in the car have the sense that others are
listening and can hesr what they szy, their conver-
sation will te inhibited (c.f. the embarrassed silance
in a crowded sievator).

Wherever a person wants a phone, there must be one
placed in such a way that he may hear the perscn he
is talking to but not be over-neaded by reovie sround
hinm,

Do not allow loud transistor razdios to disturt other
passengers or dominete szny part of the station.

ADVERTISING

29,

To avoid offending passengers, and to keep dcwn
cleening end maintenance costs, advertisements must
be placed %o resist mutilation, obscene scrazwling,
tearing, etec.




30. The vlacing, illuminestion and orgenization of
advertisements must not compete with, or detract
from operational signs and d;sp‘ay

Bl Advertisements must be visible to everybody, es-
: pecially when the crowds are thickest, since Tfrom
the advartiser's point of view this is the prime
advertising opportunity.

F2e Advertisers want all advertisements and show cases
40 be placed at points of maximum passenger volune,
so that they are exposed to the largest number of
potential buyers.

33 Advertisers want their ads tc be 1ift in such 2 way
as to attract the attention of passers-by.
34, Adverﬁi~ements must be designed sc that water

ming down the walls will nct meke ads look grubeby,
esp ecially when station and trzin cars szre ncsed Qown.

%5 The temptation to stop and look at shop windows must
never o~-ur where steady unirterrupted flow is re-
quired.

BOARDING AND ALIGHTING

36. Minimum dwell-time.
BT s No one train door should hold up the train because

it hass more passengers going through it than the
others., However a perfectly uniform distribution
of boarding passengers along a train is not necesserily
the Dest, Some cars may have more people getiing oif
thzn others; some may have less available seats then
others and empty cars fill faster.

38. To r:duce conflict, boarding and alighting passengers
ghould never meet.

%9. Boarding naesengers should know in advance exactly
wheres the car door will stop, so that they can wait
at the right place, and not waste precious time and




40.

41.

42,

43.

44.
45,

46.

48.

50.

énergy running backwards and forwards duri the
trainia very limited dwell time.

Before +the train stops boarding passengers need to
be wzitlng at those points along the platform where
the incoming cars are emptiest.

Pecple wait;ng for a second %train on a particular
track nust not interfere with passergers boarding
on a first train.

To sut down movement in the train, peocple must see
enough of the train before they get cn to get a
general sense of which part of which car they want
to be in.

Since signs on trains are hard to read and not de-
pendable, boarding passenger must get the right
train without havirng to read any sign on 4he 4rain
itself., Ideally he should never be in contact with
a trein he dees not want to ride,

latform to car seat "distance” should be minimum,

Pevple should be warned when the trzin doors zarz
about to close and should not be a2llowed to hold
the doors open and thus delay the train.

Every passenger must be able o find e seat betfore
the urain starts without holding up the bcarding
flow because he stops at the door to look around.

When 2 car is jam packed to the edge vprevent the
last boarding passenger getting caught in tne door
because he can't squeeze far snough in.

Passengers should not have to fight their way
through a crowd in order to get on and off the
train,

Passengers went to use that car which will minimize
the walking distance to an exi% at the destination
tation, after they alight,

Boarcing passengers start moving the moment their
train comes into the staticn.



52«

53.

54,

56.

57.

58.

59.

In accelerating ard decelerating trains walking
paszengers will lose their talance unliass they
walk in the same direction 25 the dynamic forces
acting on the train (forwardis in an accelerating
train, backwards in the decelerating train).
Passengers who want to stand as close %% dcor as
possible (because they are only ood...g one station,
and decide to remain =tana1n~) musy not st op juszT
after voarding in a way which holds up rest orf
boarding {low.

Pasgenger must xnow when his station is coming uw,
far enough in advance so that he can get ready.

To speed up the alighting process, alighting »
sengex sbsul; be enc vraged to get up, move tc the
door, ete., far enough in advance.

So that alighting passengers do not 2 t
they reach the platform, there must be only one

way to waik away from the car door, and the passenger
mast know in advance which way this will be.
Alizhting passenger should not be required to get

up tefore the %raia has reached a standstill.

People in the car must recourage the appronriate
exiting doors clearly enough so that they 4o not

go to a wrong dcor axvecting to get cut.

Standing and sitting passengers in
the station must be able to 1cie i
evenn when the car is crowded {movizg or s*
train).

=
>

Onse on the platform, z2fter lezving the uralu, the
exit must be the mest prominent thing in =ight,

60.

Total effective cross section of flow channels must
be large enough to take maximum reguired flows.
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67.

68.

690

70.

Ti.

T2.

Capac~*v of flow channels, in persons per minute,
must be The same at every point alorz the chennel
S0 as to avoid boittlenecks.

Encourage people to move faster wherever pozsible
80 that the station's flow capacity (in passengers
per minute) can reach the required maximum,

Eradicats conflicts between commuters wkho do every-—
thing fast and aut omatlch_ , and 1rregular passen~
gers who do net know where to go, how to pay, which
way to turnm, what sign to lock at for what infor-
mation, etc.

"Distance" from packed car to trzin must be minimal.
"Distance™ from sidewalk to train must be ninimzl.

Passengers on their way to the train and passenger
on their way away from the train must never get ln
each others way anywhere in the station.

Whenever a pedestrian can see his objec tive, he nzust
be able to wslir straizht towards it (bee eline;, not
need to make a visible detour.

Any path through the station should deviate as
little as possible from a straight line zig zagz,
hairpins, back-traciking irritate passengers).

Wherever possible avoid crossing flowe of moving
passengers.

Hany commuters, in the nervous pattern of commuting,
want to keep moving withous stonnlnp *rom the moment
they enter the eyctem until the moment they leave,

Since people 3Jo not all want to walk a2t the szme
speed, each person must have full control over his
own movement, move at whatever speed he choos

and not be swept 2long by a crowd.

Ambiquous points where passenger can become unsure
he is going the right way because he has had %o
make zgn erbitrary d°c131on in order to continue,
must be eliminated.
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Passenger must not be required to pay attention
to two things at once,

Any section of flow 4ha* needs to be reversed
during any part of the operatirg day must dovetasil
smoothly in toth directions ang whild stationary
with the remainder of the flow (passawes, ticket
gates, reversing or raversible escalators).

IZ conflicting flows are unavoidable 3ll Deople
iavolved must be able to see what is geoing on.

Two lines of people leaving ticket machines or
gates must not cross paths,.

e pecple who accunulate in front of concessions,
nops and stands, must not interfere with through
lows,

H, moe3

Moving peonle must not Jump or have %to go
arournd xnots of people stand ng, talking, or saying
goocd-bye,

Pecovle witkh children, seeing gye-dogs, packages,
coats, umbrellas, znd brisefcases must be abla to
Dove saccthly through the System without nuisance
to themselves and others, through ticket gates, in
and out of seats, in and out o train and station
docrs, and through crowds.

Along any high volume flow there need to be periodic
places whers people can step out of the flow +to tie
a shoelace, get 2 hetter grip on the package they
are holding, blow their noees, etc,

If access to the staticn is from the sidewalk, the
sidewalk must be wide encugh to accomodate the addi~
ticnel flows created and the width of the entrance
itself without pushing people on the street at rush
hour.

Rush hour pedestirian flows crossing streets must
not reach such a volume that they create traffic
jene, _

Yherever handrails acccmpany a flow, the surface o?
the handrail must allow hands to move alcng it smooth N3
and continuously without interruption. (Since they
are one of the first direct sensory impressions the




84.

85.
86,

87.

CLEANING

88,
89.

94.

bassenger encountiers as he enters the station,
they should be pleasant to hold onto, not coid
and moist.)

Ticket gates must not break stride of walking
passenger.

No passenger should encounier a closed door.

Passenger needs time to complete or prepare Tor

an operation. (locking for money, locking for
ticket, putting away ticket, closing purse) without
slowing down the flow of passengers behind him,

and without losing his place in line.

Women with strollers should be able to use the
systenm,

The entire station must look clean 24 hours a day.

Avoid ncoks and cormers which attract dirt and litter,
because they are unused, because litter gets blown
into them, because they canno% e reached by mechsni-
cal cleaning equipment,

Make it possible 4o cla2en the station in 2n uninter-
rupted sequence without having to go over areas
wice.

Floor, wall and ceiling surfaces must be unbroken
so that large areas can be cleaned in a single sween.

Reduce to 2 minimum 21l areas and surfaces which
must be cleaned.

Brake dust and vaporized grease, flying through the
eixr when train comes into the staticn wnd applies
brakes, must not settle on visible surfaces.

There must be some way of detecting and dealing wi%
urget cleaning problems as they cccur - a bottle
breaks and spatters its contents, z passenger vomits
in the car,



Since heavy mechanical clesners are moved fronm
staticn %o station iy train, any area which »e-
quires mechanical cleaning must be accessible
for such a machine from the train leval,

A% ezch level where mechanical cleaning is decne,
there must be an access to ho-+ water, soap water
sump tasin, with hose access, electrical cutlet

and storage for barrels of sawdust, so2p, wash-
buckets, hot water tanks, electric panal box, %ocl
storage, storage and drying racks for wet meps, eic,
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Since rotary meschanical cleaners veer awvay an e
nard to control even on slighi gradients, all majo
filoor surfaces which need tnis kind of cleaning mugs
be level.

Aveid fixturss whose cleaning requires finicky
expensive smell scale treztment (handrzils, knots,

ete. ) i}
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To prevent fires there must be some way of keeping
4 free of litter,

4

1l sizns must b2 easy to clean, and within gasy
reach of whatever mesns the 3 ter has for cleaning
\
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People need to dispose of waste 2yl put osut cigaretias
at those places where it ocecurs to them to do so ~--
in the transit car, just aflter leaving the transis
car, just tefore boarding, just afier leaving the
station, while walking, and anywhere slse thers is

& pause in people’s time scale.

Since people do not like +o get on a littered train
which looks used and dirty, trains must be kept free
of debris 24 hours a day. '

-

The maintenance crew must be able 4o clean zrd wach
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the cars without any special operations like closing
windows, moving furniture, fooling with doors, etc.
If possible the car should be hosed in one operation,
inside and out.

COMFORT CONDITIONS

106,

1aT.

108,

109.

110.

111

112,

113,

114.

All areas where people have to be must be protectead
from the rain and wind.

A1l areas where people spend more than 2 minute or
two without moving should be provided with an eco-
nomical way of controlling temperature and humidity,

At any point where a persen may wait more than a Pew
seconds (at the platform, in line, at bus stop, change
machines, ticketing) thers must e an opportunity to
8it, lean or rest,

Artificial lighting, wherever it occurs, must be fr=e
from glare,

Passengers in cars should be protected from sun glare
and glare caused bty extreme contrast between window
lights 2nd surround.

In hot weather people do not want to sit in direst
sunlight, in cold weather they seek i%.

People who want to smoke should be able tc do so,
and people who dislike smoking should be able to find
a place where there is no smoking,

Passage %o and from automobiles and buses must be
protected from rain (including shelter for wsiting).

In an open station the rain canopy over the station
platform must extend beyord the crown of the transis
car, or else water falls on 4the nearside of the train-
roof from the canopy, and then bounces down onto the
i"'~-8engers alongside the train,



CONCESSIONS AND STORES

115, Stores and concessions want to be oz +he most
heavily travelled paths.

1l6. Stores want to get customers both from station
traffic and from other passing traffic.

13.7. Neither stores nor concessions want to locate
their displays or selling counters in an area
which people pass through in a hurry. The best
location is a place where poteniial customer has
Just completed somethinz and is therefore open
to suggesticn, i.e. just after turnstile where
he is still almost stationary.

1i3. A concessionaire wants to expose potential buyers
to his display for sc long that they make up their
- ' minds to tuy before they pass it.

119. Store windows should nct be obscured by crowds
walking or standing in front of theq.

120, Newspaper and cigarettes stands need to %= in the
main stream of rush hour flow, so placsd that a
buyer dces not have to cross a fast moving stream
of other passengers to reach them,

121. People in a hurry want to throw down the correct
change for a paper, pretzel, ete, without waiting
o hand it to a busy saleman,

122, Those who do not want a newspaper must not have %o
hesitate even as much as a single step at points
wihere others are buying newspapera,

123, Passengers leaving trains need candy stores, flower
shops, camera supplies. In addition, at suburban
stations, they need cleaners, groceried and larger
stores.

124, Passengers about to board trains need newsﬁapers,
cigarettes, megazines, drinks, mailboxes, candybars,
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125, There need to be places where a person czan grab
a 3nack or cup of coffee and still be within view
of the mainstreem of the crowd, either for the
pleasure of watching, or to watch for some specific
person,

.

126, Hany concessionaires will welcome the oprnortunity
to nak= change, as a way of getting more customers
within selling range.

127. _The thing that makes people buy is a view of other
' people buying.

128, Vending machines, snacks and drinks, are of most
use %o waiting passengers and must be placed accor-
dingly.

1z29. Concessions need to be placed somewhere dust angd

dirt do not settle on food or goods on display.

- 130, The area immediately around vending machines an
2o concessions must te xept free from continual dirt,
=, litter, candy wrapvers, spilled drinks, empty car-
i= tons, which will keep potential buyers away.

1351. Displays and entrances which require extra work,
extra maintenance, and extra policing, as they do
when they are on a mezzanins, are a nuisance %0
store owners and should be avoided.

1352, It is highly desircadle for a stecre owner if his
store has an entrance which people treat as a
meeting place.

133, Certain stores may require that pedestrirn flow
arourd them should not be too smooth and chanreled
-people enjoy elbowing and fighting their way thm

v crowds when they are shopping so that from the store

4| owners' point of view, congestion is useful beczuse

it contridbutes to the exzcitement of buying, and

therefore increases sales.

134. If a large store is likely to have huge sales, and

; ths store opens directly off the subway, there must

4 be provision for the crowds of customers who will
wait outside the doors before the sale opens -~ this
will probably be just 2t the worst moment of the rush
hour.
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CRIME AND POLICIIG

135.

1%6.

137.

138.

1329.

140,

141.

142.

143,

1l44.

Every part of the station that is open must very
obviously be under surveillance, as much to dis-
courage crime, as to detect it (especizlly at night).

Reduce entirely the feeling of isclation and en-
closure which tempts assaults (exits, toilets,
stair landings, vending machines, ©lind cormers in
passages, between columns, etc.).

There must be at least two ways of gettin

every single point in the system, so that there
no dead end places where a woman can be itrarzed -
unescorted women will not use the system at night
if it appears unsafe in this respect.

ing away from
L~ | =Y

Keep 211 places well illuminsted to preven®t pCsSsis
crime - these crime often take place in the darier
section between two places wkich are well 1lit for
functionel reascns.

There should be nc places like telephone tooths
which, under the pretext of use, cen become opera-
tion points for perverts because they are concealed
from view.

Since any long uninterrupted enclosed rassageway
is frightening because of the danger of assault
in the middle, such passageways 2ust always be skort,

o part of the station should te

Iy

S in operation.

To recduce crine,
deserted when 1%

-2 :3

At no point must non-public areas te open to the
public (in existing systems theie oftern invite
crime, e.g., wemen being pulled into tunnels and
molested).

Lighting fixtures, signs and other tempting objects,
must be resistant to vendalism 2nd removzl.

Avoid pursesnatching by malcontenis on trains wko
try to grab something from a passenger on the plat-
form as the train moves out, or wvice cersa.
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145.

l46v

147 .

148.

149.

150,

151.

153.

154,

155.

Prevent deliberate mutilation of seating -
design seating in such 2 way that mutilatio
doesn’t show,

Make it impossible for pickpockets to operate in
crowds,

Make it impossible for pickpockets or lush workacx
to operate in ths car, either on sitting, sleeping
or drunken passengers; people must sit on their
wallets; seat must not provide clear access ic per-
sons’ side, no gap between seet and back.

To discourage holdups, the public should never be
allowed to see 2ctual money handled or the inside
of morey machines.

Storage of money received from ticketing and change
operations must be proof against, and not enccurage,
robbery.

Protect passengers from rocks being thrown through
the windows and resulting flying glass.

Newsbcys, janitors, station agents, police, cleaning
crews with mops must be able to get intc the station
without paying.

The money collectors must be 2ble to collect money
from the strongroom or ticketing machires a2ad transier
it to their armored cer safeiy and easily.

Wholesales must be able to drive their trucks close
to entrances and to wheel their stock close to booths,
storage points and vending machines.

Simnll?J the operations involved in getting trash
and refuse from ycints where it accumulates to points
where it can be picked up by truck.

Trash collection requires access for garbage trucks
someplace where it does not offend passengers.
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EMERGENCIES

156.
157.

158.

159.

160.

164.

165.

Prevent panic during emergencies.

In an emergeny isolated persons or crowds must be
able to open all doors and gates outward. If crowds
are involved the gates must stay open.

In any emergency, it must be possible to empty the
station in a few seconds (supnlemen ed by fire es-
capes, escape hatches,)

In case of fire or major accident, pecple must nct
be caught in a constricted space, but must have awple
gpace to expand out into. (A panicked crowd reguired
more space per person than an orderly crowd. }

It must be clear at once what to do in case of emer-
gency (fire, accidents) - both in the signing, a=
turz2l zctions, communications,; and in the aatural
actions which the physical layout invites.

Workmen and emergency crowds must be able to get from
the tracks into the staticn.

In case of fire, dense smoke will overcome passensg
reduce visibility and create panic unless vented 2
from passenger areas.

S»

ar
ngzer
way

A passenger in distress should scream or shout fc
help and te heard without havvn5 to overccme scre
hi gh background noise level, the fact that help i
of range, the fact that the attendent has no way of
knowing the difference between false alarms and real
distress, ‘the feeling that it is useless.

Every point in the system must be within i5' - 30°
of an a¢urm device (espscially in the case of fire,
accidents, or assault the pascenger must have direct
communication with the station agent

Escalator should bte lccated so that any accident i
likely %o have a witness. The shutoff must be in pla
view so that the witness can stop tiae escalator ewen
under stress conditions, yet placed so that kids wil
not abuse it,

s
lai




185,

167.

Rescue, fire, and police ecuipnent - (ladders,
streftchers, and fire noses, etc.,) must be easily
admitted to any point in the station in case of
emergency,

In emergencles, a toilet, cot, hot water, quist,
warnth must be available - close o all potential
accidents, with easy surface vehicle access, and
under the control of the station agernt,

ESCALATORS

168.

173.

174.

17%.

If escalators are restricted in number, people who
Speclally want tc use them must know frem the outsas
of their pessage through the station where they must
g0 S0 as to be in the escalator flow.

impossible for scme peonlia (e.z., heart and ss3hma
cases) tnere must be at least one esczlator travelling

up at 211 times,

Since climbing up flights of stairs is actually

People must always be able %0 choose 2 stair instesd

of an escalatecr if the escalator is crowded or tiaay
don't like escalators.

Make it possible for pecple in a2 hurry to pass others
who are standing on a3 noving escalator.

Peopls must not 4y to walk up a down-escalator, or
down an up-escalaior.

People must be able %o Judge accurately where the
moving tread of an escalator starts snd where the
break betweeam treads occurs.

It is very annoying to encounter a shut down escalator
during off hours, especially since the varizble riser
heights make it dangerous 4o use zs a stair - meske it
poaaible for a lone person to stsrt the escalator for
his own use,

Every escalator requires a motor housing and an area
for servicing underneath it.




EXITS AND ERTRANCES

176.

177.

178,

179.

180,

i81.

Entrances should stand out so sharply from their
surroundings that they ere immediately visible from
any pcint up to & quarter of a mile away.

Since entrances cannot be successfully distinguished
from exits by an entering passenger, he must be able
to enter through any opening in the exterior face

of the station and still find his way smoothly

and immediately to the train-bound flow.

Sizes of varicus exitas and entrances must te
proportional to volumes of passengers going to

and coming from different directiona.

There must be enough doors and enough capacity just
inside them so that entering passengers can walk
straignt into station, arnd will under no circum-
stances have to wait outside.

Passengers entering and exiting through sidewalx
entrances must not disrupt the pattern of normal
sidewalk traffic.,

There must be a aesitation point, just before
people emerge into outside, whers people can
stor to put up an umbrella, fasten coat, decide
whnich way to go,

EEATING AND VENTILATING

1s2,

183

Reduce the difference between outside air tem-
perzture and the inside temperature so that the
passenger dressed for the outdoors not encounter
uncomfortable changes.

Do not allow any wall, ceiling or floor surfaces
near = pasegenger to have a lower temperature than
air temperature; if it does have, the vody will
feal that the surroundings are dank and chilly.



i84.

185.

186.

187.

l88.

189.
190.

Eliminate excess humidity caused by moisture
sources liks puddles, wet walls, crowds, wet
raincoats. Humidity is undesirable because i%
accentuatess heat, cold, mustiness and smells.

The quantity of fresh air and the rate of air
movenent must be adequate to eliminate stuffi-
ness and smells,

Passageways and entrances must not act as channels
for high speed air movement and f£flying dust.

The stales tunnel air brought into the station
by trains must be vented out so that it does
no% bother passengers.

Collect condensation where warm moist sir meets
cold surface so that it will not drip onto passen-
gers or floors (stations and trensit cars).

A crowded hot train must be adequately ventilated.
Any draft, whether from vents or windows, is irri-

tating to passengers particularly when it blows on
legs, disarranges hairdo, etec.

INFORMATION

191.

192.

193,

194,

At every point in the station and surrounding shops
and parking lots a passenger must kncow now many
minutes and seconds he nhas before his train,

Departing passenger should not be aware that train
is coming, or about to leave, if he cznnot catch it
from where he is (this would only include frustation),

If the level of information a2 passenger wants is teo
detailed to be displayed at a given point, there
nust be a sign a% that point indicating where he can
get this information.

Wherever people need it, there must be a system map,
schedule and other overall system information (at
station entrance, transfer points and on the trains).



195 °

196,

197.

128,

199,

N
3
©

201,

202,

203,

204,

205,

206.

Information about schedule changes, temporarily
closed station, exits under repsir, forthcoming
system changes, must reach all passengers.

Everyone in the train or staticn must be able to
bear the loud speaker messages in times of emer~
gency cr sudden schedule change cr train delay.

Each community will want to give passengers infor-
mation about 211 thrir own specizal features which
are pear the station (stores, theaters, parks, zoc,
buildings, museums).

People need information about constantly chan ing
events, concerts, movies, sales, ets., - if it is
always displayed in some characteristic way, peodle
will te able to find it at once,

At certain points, particularly when leaving the
train, passenger wants to know what time it is.

Every weaiting area, including places where peopls
are standing in line, requires a level of illumina-
tion which allows people to read comfortably,

The floor needs enough light on it to make people
confident thal they can walk as fast as they want.

Grills, litter, treads, and breaks in wallking sur-
faces must be easy %o see,

The lighting of signs, advertisements should coine
cide with the lighting of general spaces so that
specizl lighting of signs and adés is not required.

Any area under surveillance requires a high enough
level of illumination so that details can be observed
at thz maximum surveiliance distanca.

To increase the legibility of the charscters on a
s8ign, the brightness contrast between the backzround
surface of the sign and the surrounding illumination
must be minimum,

At those points where the eyes are forced %o adjust
to a very extreme change in overall brightness the
walking surface must remain continuous to prevent
stumbling and falling accidents,



207. There must be a provision for emergency lighting
wilch will provide the minimum necessary lighting
in the czsz of a power failure.

208, The whole interior of the cars require 2 level of
illunination which allows people to read comfertably.

209, Since any maintenance or replacement to be done on
site must be done during the repairman’'s werking
day (8 Al to 5 PM), on site maintenance must not
interfere with normal daytime operations,

210, At any place where people change their pace, there
is intanse wear on the floor surface, which must
therefore be easy to replace. -

211, Since maintenance of mechanicel and electrical ga2gets
rach as window shades, doorswitches, etc., demard
skilled labor and is therefore very expensive, eli-
minate all such fixtures wherever possible,

212, lass should only be used if absolutely necessary
and must then be placed in such a way that it is
least vulnerable to accidents, vandalism and people
walking into them., ’

’M§' 213, It must be easy to replace ads, especially those
= which must be changed often.
3 214, Repair and replacsment needs must come %o the atten-
4 tion of maintenance department immediately.
3 215, All light bulbs should be easy to replace.
216. Since train windows are constantly getting broken

3 by vandals throwing rocks, these windows must be
- very easy and cheap to replace.

E 217. Seats in cars will take a lot of wear; either the
: whole seat or the surface shculd be easy to replace,




OPERATICNS

218,

219,

220,

221,

222,

226,

227.

To reduce payroll, use minimum number of persconal
to run, clean, police, supervise, patrol, and
maintain the stations and transit cars.

In view of uncertain information about expected
and future volumes, it must be posgsible to add
extra ticket machines, change machines and %ticket
gates.

Systen must be able %o accommodate rush hour
traffic without wasting capital investment on
space and machines that are idle for 2% hours of
the day.

Flexitle operation demarnds that the car be abla
to travel in both directions: seatirg arrange-
ment, driver's ccmpartment, dcor poitiocning,

Operation of a two car train must be as 2fficient
as the operatic of a ten car train: in particular,
passengers must never go toward boarding arees
from which they cannot reach a car.

There must be no way for a passenger to reacgh the
trains without passing through a ticket contrsl,

Women who ceme into downtown stations or a day's
shopping, nreed a place to leave extra pairs of
shoes, coats, parcels, locked up.

Special provision must be made handicapped persons -
the blind, deaf, deformed, crippled, ard old (

cane guides, seeing eye degs, a wey of atiracting
the attendant's attention, etec.).

There must be no places where it migh?% beconme
difficult or anbiguous to assign responsibility
for maintenance or liability for accidents (
BART vs. city or BART vs. private owner).

There must be an alternate machine ( or person )
to take over the instant an operating machine
breaks down.



228.

229.

231,

232.

233.

234.

235.

236.

237.

238,

Any device intended as a terrier must net allow
people to vault over, climb over, sgqueeze past,
or cravl under it.

It is wagteful, from the company's point of view,
if there is any unused space in the car, under seats,
between seats, in front of zcats if they are wiiely

spaced., in corners, on the steps where the doors open,

and all such waste must be eradicated.

Trainman must be able to check all train doors before
they close .

Prevent people from leaving parcels, clothes and
belongings in the train by mistake.

It gust be possible to turn an individual car thru
180" and still have it marry with the rest of tae
train, '

Very casy access to electronic trair control ecuip-
ment and fixtures in the station. {(This is likely
to be such 2 frecusnt nsed that the 2ccess must b
possible without causing any disruption of service
or delay to passengers),

However a person orients himself in the city nor-
mally he must be zble to maintain this orientaticn
as he moves througn the station.

To avcid the feeling of being in some undeberminate

undergrcund cavern while in a2 subway station peoplea

like tc see the sun, daylight or some indicetion of

a maintesined connection with the outside worlid which
they have temporarily lost touch with.

Pattern of movement through the station should be
so0 simple in form that even a stranger can grasp
it witkout thinking about it.

Passengers must know which exit will get them onto
the street where they want to be.

After exiting passenger reaches the street, he must
know exactly where which parts of the city lie and
which way he must go to continue his journey.




PARKING AND FEEDERS

239.

240.
241.

242,

243.

244,

245,

246.

247.

248.

249.

250.

Passengers wno transfer from train to feeder should
not feel that his trip is bveing interrupted. The
4$rip f£rom door to door should "read"as a planned
part of a total transportation operation.

"Distance® from bus to trz2iz should be minimal,

Passengers must immediately be able to find the bus
they need as they lsave the staticn.

Groups of people waiting for the bus must not inter-
fere with pecple going in and out of the station.

Buses and cars must be able to load and unload,
without impediment, on their right hand side.

Incoming cars and buses must not spray waiting -
passengers during rainy weather.

All the buses that ever need to be at the station
at one time must be able to wait either at the
boarding platforms or else in view of the boarding
platforms.

Passengers coming home at night rust be able to
£ind the car waiting for them without trouble.

The wife picking her husband up 2t the station nust
be able to wait and have something to do for a few
minutes in the uncertain interval before the train
he is on arrives.

There must be a way for the kiss-and-ride commuter
to be driven to within a few feet of the train.

Phe kiss-and-ride commuter does not want to get out
of his car in a great hurry because someone behind
is hooting at his wife to move on and make room,.

People should be able to get to and from their cars

without crossing high volume streams of moving vehi-
cles or walking so close to them that they get spla~
gshed in rainy weather.




251

252.

253.

254,

255.

256%

257.

258.

259.

2690.

261.

262,

263.

Entrances to parking lots should be 2asy to see
and easy to reach from surrounding streets,

When you drive into a perking garage or psrking lot,
you want to know exactly where to go to find en
empty parking space.

Prevent non-users of the system from using parking
spaces when the system users need them.

People who use the trangit system rezuire free
parking; they consider this a privilege that goes
along with the ride.

Make it very easy Zor passengers 1o rememter where
they left their car parkecd {(in staition lot) so that
they have no trouble £4inding it in the evening.

Parking lots and gtructures must not create oppor-
tunitiece for night-time crine.

Provision must be made for all those vehicles di-
p2orent Crom the standard auto: dicycles, small
autos, motorcycles and motorbikes.

Provision for sevw:ral taxis to wait rizht next to
station exit at rush hour.

Provide light automotive service at station so that
people can leave their car all day for service.

Waiting areas must accomzodate the maximum crowd
which can accumulate during the worst S0 second
head a% peak hour with 2 safety factor to allow

for a Five-minute train delay.

People will not tolerate a wait of more than three
minutes at any point in the station without vecoming

restless and annoyed.

It must not he boring to wait whether the wait is
5 minutes or 30 minutea.

Many people like to pace up and down when they are
waiting and must be given the opportunity to do so

without moving awey from whatever they are waiting for.




264.

265.

Passengers carrying packages muet be avle to put
them down while they're walting.

People waiting should feel certain that they will
get on the train and get a seat without having
anxiously %o keep their place in line.

PSYCHEOLCGICAL EFFECTS

267.

268.

269.

270,

271,

272,

The passenger must not encounter more than some
maximum number of gates, turnstiles, fare-paying
operations, transfers, holdups, delays, lines,
and queues, on his passage through the system,

Eliminate the feeling of claustirophobia caused Dby

heing underground, in a packed transit car, crowded
passageways, windowless rooms, etc.

Need for 2 sense of conirol over your own destiny
a5 you ride the system (the sazme as you have when
you drive a car).

Since Tegular passengers need 4o rely on hsbit,
allow them to get a complete feeling of certainty,
reliability and familiarity with the pattern and
sequence of operations (comparable to the feeling

of reaching for a familiar light switch in the derk).

For example, the position of exits in the car and
the relation of entrances +o ticket machines, etc.
should always be the sane.

Need for feeling of luxury associated with deep
carpets, slow mo%tion, measursd Dvace, quist, dark
rich colors, acoustic absorption, muffle.

People have a need for the psychological supnort cf
something (like a column or wall) %o stand by.

Nobody likes the eerie quality of an empty or near
empty train or carj it carries echoes of danger and
uncertainiy and must Dbe eradicated.




273.

274.

275.
276.

SIGHRS

277.

278.

279 o

280,

281.

Incoming train shouid not be frightening; peopls
do not feel safe if they are t0o close to moving
train as it comes into station. :

People want a chance to wake up on their way to
work (breskfast, newspaper, fresh air, walking
further) to make a sucessful transition from the
relazed gquality of family to the bustle of city and
office.

People want to relax on the way home from work,

People seek (need) the definition of area provided
by pools of ligh%t.

At any point in the system, a passenger must always
be able to tell from nis surroundings and from the
sizns visible to him at that point, just which pecin?
he needs to go to next,

Wherever possible information should not be carried
by signs, but by the architecture itself, which is
toth more potent, and less liable to confuse the
reader by prolifsrated messages.

On any path whatever through the statioan, the signs
a passenger encounters must form a properly ceordi-
nated sequence.

Each sign of different operational type needs a
distinctive graphic character (e.g., green triangle
for the station nsme, blue and yellow stripes for
the exit).

People do not want to stop in order o read a sign;
especially when they are walking or running they

must still be able to absorb the information in every
sign. Signs must be a2t right angles to the line of
sight and direction of travel.




282.

283,

284.

285.

286.

287,

288,

289.

260C.

291.

At any point where a passenger tries Yo read a
sign, the sign must subtend an angle sm2ll enough
to fall within the foveal cone ard large enough
for its characters to be legible.

The totzl amount of information in any one sign

or collection of signs should not be so great that

a viewer cannot 2asily pick out the item he is laoking
for a2t a single glance.

Train bound passenger aust lnow how to get to the
train he wantis.

A passenger should not have to know more than the
name of his destination station in crder to reach
that destination., The signs he follows should not
require him to know its compass direction, the line
it is on, the terminal station, etc.

Every sign must have enough light on it day and
night; they must be as easy to see by daytime natural
light as by nighttime ertificial light.

Total amount of visual information in sight (in-
cluding visuzl clutter, handrails, light u2ibe;
iccoby, staachions) must be very restricted so that
it does not fight the information ir signs.

Passenger will require a great deal of redundant
information for the sake of his own peace of min
end confidence, That is, he must be assured that
he is in the right place, even when he could not
possibly bte in the wrong place.

No sign should have as a possible cutcome that the
passenger has to go back where he came from; in
other words, it should never be necessary to 3o

up to 2 sizn in order tc find out that one ought
to be going the opposite way.

Since signs which prohibit actions (i.e. "don't
spit", "no smoking", etc.) are irritating, these
messages must be conveyed by other means.

Signs should not be obscured by crowds.



¢

T*{-g. #

293,

204.

fetrd

296,

301.

302.

All sigms in the cars must be placed in such =
way that people, either standing or sitting, do novw

have to lean over others to read the sign.

Pessenger does not want to be forced to be near
other passengers he finds undesirable. This re-
gquirement becomes most critical at rush hour.

Nobody wants %o sit touching 2 stranger; each perscn
wants a clearly demarcated space arcund him wnich
is Yhig%,

People particularly want to avoid unexpected contacs
with eeach other. If circulation difficuliies make
people feel they are being pushed or shoved by others,
they will stereotype the offenders and declde the
system is no good.

System should encousz~gze friendliness rather than
fear, (smiles, nods, casual coaversation). In pre-
sent systems, psople are usually on the defensive
and basically mistrustful of each other,.

System must be designed to serve many kinds of peopls2
(sizes, occupztions, pleasures, purpeses, status
groups, and nationalities).

Prevent any form of segregation or any situation
where defacto segregation might become a2 practice,

Convention, enforced by social pressure, shculd be
used to cortrol people rather than brutz force,
fized rules, or directions.

Family groups (mother with childg,
children), coupnles, card playing
of a seating arrangement which 2llos
tain an inward privacy and in spproonri
with each other.

Teenage kids and other special groups wic move aocu’t
6 or 10 at a time must not be allowed to dominate 2
piace to such an extent that everybody else feels
unconfortable, :

Seat and car layout must not allow missionariess, eX-
hibitionists, drunks, and other undesirable characlers
to isolate captive passengers.
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306,

307.

308.

High cost of stairways and escalators makes i3
necessary to reduce their total number and get
the maximum use from each.

The total amount of climb that people are ferced
to make by stair must never be a strain.

Unless angle of climb and the number of risers in
a flight of stairs are standard, comfortable for
normal walking rhythm, peovle will trip, misjudge
the stairs, slow up the people behind them, etc,

People should not have to make both ascending and
descending movements 2long any single path.

A person walking in a crowd cannot see the ground
and, therefore, cannot tell where stairs start
(especially at down fligh%s); there must be some-
thinz to make the begiznning of stairs, above head
height.

Stairs should be placed so as to discourage and
meke unnecessayy any diagonal or lateral movemnents
across it, because thsse lead to accidents and flow
constrictions and general instability.

STATION ATTENDANT

510.

The station attendant should have a general sverview
of the station as a whole and must be shieto inves-
tigate any one incident in detail without losing
this general overview.

Station attendant and other system personnel wko
have %o deal with the public should not be so
pressed for time that they cannot be courteous 2and
accoamodating to passengers.

A passenger caught without money, unable to work
machines, needing rest rooms etec., must be agble %o
find the attendant instantly.
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314,

315.

315,

319.

3520,
321.

Attendant's booth must be large enough znd pleasant
enough 30 that he does not get cramped if he spends
a long time there, and so that he can modify it with
his own belongings. Materials he touches inside the
booth should be comfortable {(warm ard soft instead
of hard and shiny).

Statiocn attendant, concessionairass and cther system
personzel require washroom, lavatery, and personal
storsge.

ransition from outside of the station to the inside
nust be psychologically immediate: terior of the
station, traine, boarding and alighting, etec,, should
be so0 visible z2nd sccessible from the outside that
no cne will think it too much troutle to use the
systenm,

At any point where a passenger is aware that he is
entering the station, he needs to be met by a wel-
coming atmosphere.

Prevent feeling of tiredness, gloom and low illu-
mination asscciated with transit and subway stations,
even when walls are faced or under a thin skin c?f
aging dirt, by maintaining a high overall brightness
contrast,

To get system accepted as part of the city, the
station and tracks should face streets rather than
backyards and alleys,

The system should encourage people to be on their
best behavior by making them feel over-zwed by a
situation better than they are used to (the hick
in the VWaldorf Astoria).

System should encourage courtesy - young people for
0ld, old people should feel they are going to be
treated courteously, men giving up their seats to
women, etc,

Avoid situations where mechanizetion is oppressive,

Certalin parts of the design should actively communicate
to the passengers the fact that their needs are of
primary importance and that the system is taking care
of then,




322.

323

324.

325.

326.

327.

328,

Passengers, especially womem, should be able to enjoy
the Fifth Avenua feeling of being looked at (a2 kind

of Easter parade where people go to see and to be seen).
Encourage the pleasure of flirtation which people

thrive on -~ the flash of ‘the eyes that pass between

a men and a girl, even if it leads to nothing, can

make the day for both of them,

The system must appeal to the California temperzment
of being on the go, out-of-doors,quick and easy, etc,

So that the ride makes positive use of the passenger’s
time and is therefore a worthwhile alternative to
automobile commuting, provide facilities on the trains
for letter writing, reading, shoeshines, coffee and
donuts, telephones, etc.

Arrange waiting facilities so that a woman will not%
become uneesy if she has to walt alone at night,

Preven:t lechers, minor assaultants, etc. arnnoying
women orn crowded rush hour trains.

wherever they are, people prefer s view of living
things (people, automobiles, movement, color) to a
view of dead things (buildings, rcoftops, parking lots).

There is a need for rendezvous points, These must be
easy to describe (so that people will actually use
them for meeting), very easily accessible to the
cutside, and close to the tickets and traims,

TICKETING

330.

Prepare people so that by the time they reach any
machine they have in their hand, exactly whai that
machine requires (correct change, ticket oriented
the right way, etc.)

At no point should a passenger be confronted with
an opsration that he cannot complete because of no
change, inadequate ticket, etc.




332.

333.

335.

336.

337

339,

340,

241.

trengers to the system should have sufficient
gwarning of the need for an automatic ticket and how
to get it so that ithey do no%t make mistakes based on
assumptions about the way other systems work.

-~ the high cost of ticket machines makes it nece-
gsary to justify investment by gmaranteeing a minimum
amoun%t of bucsiness for each machine.

Purchaser requiring change should not have to go to
more than one machine to get a ticket, i.e. automatic

change making vendor.

Station agent must be watching entering ticket gates
and in case of a maifunction or passenger difficulty
be able to reach thenm.

If a line forms anywhere, people at the back of the
line must know what the line is for so that they do
not join it by mistake thinking it is for something

else,

So he can cnoose the fastest queu, a passenger sppro-
aching a get of queus must be able to see 211 of them,

People waiting in a line for one purpose, will bte
irritated if there are others ahead c¢f them in %the
line waiting for other more time-consuminz purposes.
A passenger who gets stooped at the ticket control
because of an incorrect ticke%, must not hold up
the flow of pacsengers behind hinm, )

Passengers who need them must know where to find
ticket machrines and change machines,

People who accumulate in front of one machine
must not interfere with pecple trying to reach
another or with a tkhrough flow.

Wherever the manipulation of smzll objects occurs
(coins, tickets, tokens), it is certain that every
now and then scmeone will drop cne, These places
should be designed to reduce this effect andéd should
be organized so that people can recover their lost
objects with the least effort, causing the least
trouble %o others. In particular, eliminate cracks
between macihines and walls, holes between ticket
gates, downkill paving under change machines, etc.
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STRUCTURE, AND BOWER

343.

344,

Minimize the effect of extreme subterranean forces

due to soil loads and hydrostatic pressure by keeping

any non-cylindrical volumes near the surface,

tructural columns must not obstruct any essential
view of trains, people sizns,

Bzch station must have an internel drainage systen
wbich collects all rainwvater, water from incoming
trains, cleaning and seepage.

Minimize the transmission of track-train vibration
to station structure.

Bach station needs en elescirical substation placed
S0 that transformers can be installed and remowed,

TRANSFERRING

347 °

348,

Any pagsenger {ransferring from one trein to0 another
zugt xnow exactly where to go and what %o do.

Transferring detween trains on differen: tracks must
be quick and easy.

Transfers must be easy between different trainc tra-
velling on the same traclk,

(8]

It must be possible to get easily (and without payi
again) from the up line to the down line, or vice
versa, so that the person who goes past his stop,
or changes his mind, can change direction.

=
ax

351,

The longer the distance a passenger is travelling

=X

the more comfortable and accommodating the ride could bH:.
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361.

s}

=

The shcrter the distance
3 e door of the train,

a
the clcser he wants €0 t

passenger is travelling,
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Allow each person his own peculiar way of sitting
so that ke iz not regimented to sit in an identiecal
fashion in one of a row of identical seats.

Seating should provide room for feet and knees of

the largest sitting passenger and should allow peor: s

0? all sizaeas and ages to sit with their feet Zimly
on the ground,

Passengers walking in the car must hot irip over the
feet or legs of seated passengers.

The train car will be 10 feet by 70 feet and must
hold at least 75 seated passengers.

Reduce the danger, apparent danger, difficulty, and

‘unpleasantness of passing from one car to the next.

Many passengers want %o sleep while they travel; secz
should provide head rest and hold drowsy passenger
firmly enough so that does no%t spill over into ikhe
next seat, ge® bumped from side to side or against
the steel gide of the car as the train accelerates,
3ways and decalerates.

Make it eesy to get in and out of seats without
bumping your head, tripping ovar anocther passensg
legs, having to excuse yourself as you pushk pass
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disturbing his paper, having tc bend your body as you

glip sideways into the seat, etc.
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Some people prefer to stand even when there ar 2=
cant seats and want 2 place %o stand so as not 3
disturbed in conversation or while reading Dy Dpecst

squeezing and walking past.
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In the car, particularly when it is moving, you need
something to hang on to as you change direction,
Thus getting up from your seat and going towards the
docr, you need some kind of pole to swing yourself
up and round by. :

People may want to stand near seets so that they can
move in and cccupy them as they are emptied.
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364,

365.

366,

367.

368,

369.

370,
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JT2.

Prevent women being annoyed by staring Dessengers:
miany women prefer to sit in Such a way thet their
legs are not exposed, and women 8o not like being
forced to face a strange man full front for the
duration of their ride,

People sitting do not want a view of somecne elge'’s
erotch, bottom, briefcase, ete.

On the train, to feel Secure, a person wants to
maintain dirsct contact with his packages, either
with his hand resting on them, his foot next to
them, or with them in direct view on a rack.

Make certain large suitcases, packages, cannot be
left in aisles where they will obstruct or trip
people.

Any passenger must be able Lo see out of the trensit
car at all {imes unobstructed by columns cutside,
peopnle inside, coats ang umbrellas, condensation

on the windows, angle of view, or the reflection

on the glass,

Provide a way in which passengers can hang theirp
coatis, wet umbrellas, top coats, ste., without
annoying or obstructing other passengers or having
vater drip onto seats, people, or walking surface.

llany passengers prefer to face direction o?
movenent,

Passengers who reaches out for a grab bar to steady
himself must not grab hold of gomeone else's ear,
coat, etec,

There needs to be a way to rest your elbows as you
travel —-— sitting or standing,

All train windows must be fized — people stick
their arms out of open windows and get hurt,
openable windows need to be closed by maintenance
Crew every time car is washed, people don'% cpen

the windows even when it gets stuffy, people
disagree about whether to open them or not if

they are openable; also weight, cost ang maintenance
costs are less for fixed windows,




USER_HABITS

1 People will not walk more than a few feet from
any entrance into a waiting area, and, theresfors,
tend to congregate about the zntrance,

374 People tend to follow one another sheep-like,
tend to gravitate itoward 2xiting lines, and o
ugse the person in front of them as the best
indicator of where to zo next.

315 Priends who get separated at escalators, e
and entrances, train doors, etc. ternd to sto
and turn and wait for each other,

ot

76 Wherever paths diverge, people will stop to talk
and say goodbye etc.
377, People are used to keeping to the right.
8. Wheerever there is more than one opening, peonles
t tend to go to the nearsst one even if they are no%

: : ‘ sure it is the right one.

379. In loose crowds of moving people, individuals will
dodge and run towards gaps and openings in the
mowving crowd,

380. If he has a choice the person willvalways go %o
a man rather than a machine,

581. People are prepared to wait longer getting into
the system than they will wait to get out of tha
the system: i.e., eziting ticke® gate delays.,

382, The means of litter disposal must zeflect of
throwing litter. People have a tendency (
hence a need) to throw litter into corners, guitters,
secret places where it cannot be seen and where
the act of disposal can be concealed,

383. People tend to buy when getiing off the train rather
than when getting on {so that they do not risk
missing any trains).
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385.

People need something to stare at wvacanitly
while they daydream.

Many pecple enjoy a chance to use mirrors,
especially when they are waiting or just before
they emerge from the staticn.

WALLS AND FINISHES

386,

387,

588.

Wall surfaces should be inviting to lean against,
Since they are perpetually disfigured by kids who
spray paint and scratch names and remarks on ithem,
and by slow deterioration, there must te some way
to freshen up or replace them.

Certain kinds of discolcration are beyond maiie
tenance and must bte prevented frem occcurring in

the first place - dirt zround heating vent crenings,
seat backs where sweaty shirts stick in sumrer,
lights where moths beating themselves to death
discolor ceiling, hair o0il on glass panels zrd

seat backs.

Wnerever the station is underground, seshing
ground weter must be carried past the structurs
and surfaces so that is will not seep through
and crack and stain the finish and 80 crezte tkhe
"demp " feeling cf being underground.

Ceiling surfaces must not be perforated, or irregular

so that dirt can get into layers which pericdically
break loose and shower dirt on passengers velow,

The bottom foot of walls, stair risers and cther
vertical surfaces must be scuff-proof,




