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1. SCOPE
This Regul ati on applies to single-deck rigid vehicles of
categories M, and M, 1/ designed and constructed for the carriage
of seated or standing persons and having a capacity not exceeding
22 passengers in addition to the driver

2. DEFI NI TI ONS
For the purposes of this Regul ation:

2. 1. 'Vehicle' means a vehicle of categories M, and M designed and
equi pped for the carriage of seated or standing persons and
havi ng a capacity not exceeding 22 passengers in addition to the
driver;

There are two cl asses of vehicles:

2.1.1. O ass A: Vehicles designed to carry standi ng passengers; a
vehicle of this class has seats and rmay have provision for
st andi ng passengers.

2.1.2. QO ass B: Vehicles not designed to carry standi ng passengers; a
vehicle of this class has no provision for standi ng passengers.

2. 2. 'Vehicle type' neans a category of vehicles which do not differ
essentially with regard to the constructional features specified
in this Regul ation;

2. 3. ' Approval of a vehicle' nmeans the approval of a vehicle type with
regard to the constructional features specified in this
Regul ati on;

2. 4. ' Service door' neans a door used by passengers in nornma
circunstances with the driver seated;

2.5. ' Doubl e door' neans a door affording two, or the equival ent of
two, acces passages;

2. 6. ' Energency door' neans a door additional to the service doors
i ntended for use by passengers as an exit only exceptionally and,
in particular, in an emergency;

2. 7. ' Ener gency wi ndow rmeans a wi ndow, not necessarily gl azed,

intended for use as an exit by passengers in an enmergency only;

1/ As defined in annex 7 of the Consolidated Resolution on the Construction
of Vehicles (R E 3) (docunent TRANS/ SC1/WP29/ 78/ Anend. 3).
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' Doubl e Wi ndow rneans an ener gency w ndow whi ch, when divi ded
into two by an inmaginary vertical line (or plane), exhibits two
parts each of which conplies as to dinmensions and access with the
requi renents applicable to a normal energency w ndow,

' Escape hatch' neans a roof-opening intended for use as an exit
by passengers in an emergency only;

'Energency exit' neans an energency door, energency w ndow or
escape hatch;

"Exit' neans a service door or emergency exit;

'Sliding door' neans a door, which can be opened or closed only
by sliding it along one or nore rectilinear or approximtely
rectilinear rails;

'Fl oor or deck' neans that part of the bodywork whose upper
surface supports standi ng passengers, the feet of seated
passengers and of the driver, and seat nountings;

' Gangway' neans the space providing access by passengers from any
seat or row of seats to any other seat or row of seats or to any
access passage fromor to any service door; it does not include:

the space required to accommopdate the feet of seated passengers;
t he space above the surface of any step or staircase; or

any space which affords access solely to one seat or to one row
of seats.

' Access passage' neans the passage through a doorway to a
gangway;

'Driver's conpartnent' mneans the space intended for the driver's
excl usi ve use, except in energency, and containing the steering
wheel , controls, instruments and ot her devi ces necessary for
driving the vehicle.

"Unl aden kerb mass' neans the nass of the vehicle in running
order, unoccupi ed and unl aden but conplete with fuel, cool ant,
[ ubricant, tools and spare wheel, if any;

' Techni cal maxi mum mass' neans the technically permssible
maxi mum nmass decl ared by the manufacturer of the vehicle and
recogni zed by the adm nistration granting approval. (This mass
may be greater than the "perm ssible nmaxi mum nass" to be
prescri bed by national admnistrations.)

' Passenger' neans a person other than the driver or a nenber of
the crew,
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2. 20. ' Passenger conpartnent' means the space intended for passengers
use excl udi ng any space occupied by fixed appliances such as
bars, kitchenettes or toilets or |uggage conpartnent;

2.21. "Automatically operated service door' neans a power-operated
servi ce door whi ch can be opened (other than by neans of
energency controls) only after a control is operated by a
passenger, and after activation of the controls by the driver,
and whi ch cl oses again automatically;

2.22. 'Starting prevention device' means a device which prevents the
vehi cl e being driven away fromrest when a door is not fully
cl osed;

2.23. 'Driver operated service door' neans a service door which
normally is opened and cl osed by the driver

3. APPLI CATI ON FOR APPROVAL

3. 1. The application for approval of a vehicle type with regard to its
constructional features shall be subnmitted by the vehicle
manuf acturer or by his duly accredited representative.

3. 2. It shall be acconpani ed by the undernentioned docunents in
triplicate and by the followi ng particul ars:

3.2.1. a detailed description of the vehicle type with respect to its
structure, dinmensions, configuration and constituent materials;

3.2.2. drawi ngs of the vehicle and its interior arrangenents; and

3.2.3. particul ars of

3.2.3.1. t he technical maxi mum nmass (M) (kg);

3.2.3.2. t he technical nmaxi mum | oad for each axle (kg);

3.2.3.3. t he unl aden kerb nmass increased by 75 kg for the nass of the
driver W (kg);

3.2. 4. provi sion nade, if any, for the carriage of baggage or goods;

3.2.5. where one or nore baggage conpartnments have been provided for
baggage ot her than hand baggage, the total volune of such
conpartnents (V) (nf) and the total nass of the baggage that they
can obtain (B) (kg);

3.2.6. where the vehicle is equipped to carry baggage on the roof, the
total surface area available for such baggage (VX) (nf) and the
total mass of baggage that can be placed on it (BX) (kg);

3.2.7. the horizontal projection of the total surface area intended for

seat ed and standi ng passengers (S,)(n¥);
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the horizontal projection of the total surface area intended for
st andi ng passengers (S;)(m) in accordance wi th paragraph 5. 2.

t he nunber of passenger and crew seats (if any) (A);
the intended total nunber of passengers (N)
the class (A or B) for which the approval is requested.

A vehicle representative of the type to be approved shall be
submitted to the technical service responsible for conducting the
approval tests.

APPROVAL

If the vehicle submitted for approval pursuant to this Regul ation
neets the requirenments of paragraph 5 bel ow, approval of that
vehicl e type shall be granted.

An approval nunber shall be assigned to each type approved. |Its
first two digits (at present 01 corresponding to the 01 series of
amendnent s which entered into force on 12 Septenber 1995) shal

i ndi cate the series of anendnents incorporating the nost recent
maj or techni cal amendnents nmade to the Regulation at the time of
i ssue of the approval. The sanme Contracting Party shall not
assign the sanme nunber to another vehicle type.

Noti ce of approval or of extension or refusal of approval of a
vehicl e type pursuant to this Regul ation shall be comunicated to
the Parties to the Agreenent which apply this Regul ati on by nmeans
of a formconfornmng to the nodel in annex 1 to this Regul ation

There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conformn ng
to a vehicle type approved under this Regulation an internationa
approval mark consisting of:
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4.4. 1. acircle surrounding the letter "E' foll owed by the
di stingui shing nunber of the country which has granted
approval ; 2/

4.4. 2. t he nunber of this Regulation, followed by the letter "R', a dash
and the approval nunber to the right of the circle prescribed in
paragraph 4.4.1.; and

4.4.3. an additional symnmbol consisting of the letter A or B indicating
the Cass in which the vehicle has been approved.

4.5. If the vehicle conforns to a vehicle type approved under one or
nore other Regul ati ons annexed to the Agreenment, in the country
whi ch has granted approval under this Regul ation, the synbo
prescribed in paragraph 4.4.1. need not be repeated; in such a
case, the regulation and approval nunbers and the additiona
synmbol s of all the Regul ati ons under whi ch approval has been
granted in the country which has granted approval under this
Regul ati on shall be placed in vertical colums to the right of
the synbol prescribed in paragraph 4.4.1

4. 6. The approval mark shall be clearly |egible and be indelible.

4. 7. The approval mark shall be placed close to or on the vehicle data
pl ate affixed by the manufacturer

4. 8. Annex 2 to this Regulation gives exanples of arrangenents of
approval narks.

5. SPECI FI CATI ONS

5. 1. Load distribution between axles and | oading conditions

5.1.1. The | oad distribution of a stationary vehicle on | evel ground
shall be determined in two conditions:

5.1.1.1. unl aden, as specified in paragraph 5.1.3., and

2/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 (vacant), 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30-36 (vacant) and
37 for Turkey. Subsequent numbers shall be assigned to other countries in the
chronol ogi cal order in which they ratify or accede to the Agreenment concerning
t he Adoption of Uniform Conditions of Approval and Reci procal Recognition of
Approval for Mtor Vehicle Equi prent and Parts, or in which they accede to
t hat Agreenent, and the nunbers thus assigned shall be communicated by the
Secretary-Ceneral of the United Nations to the Contracting Parties to the
Agr eenment .
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| aden, as specified in paragraph 5.1.4.

The front axle (or axles) shall carry not |ess than the
percent age of mass shown in the table bel ow

Loadi ng Cass A Class B
Condi ti ons

Unl aden 20 25

Laden 25 25

Unl aden, for the purpose of this paragraph (5.1.) and

paragraph 5.3., nmeans the vehicle in the condition described in
paragraph 2.17. (unl aden kerb nmass) with the addition of 75 kg
for the mass of the driver and 75 kg for the mass of each nmenber
of the crew for which a crew seat is provided as described in

paragraph 5.7.1.8. (M) (kg).

Laden, for the purpose of this paragraph (5.1.), neans the
vehi cl e unl aden as described in paragraph 5.1.3. with the
addition of a mass Q on each passenger seat, a nunber
corresponding to the authorized nunber of standing passengers, of
mass Quniformy distributed over the area S;, a nmass equal to B
uniformy distributed in the baggage conpartnents and, where
appropriate, a nass equal to BX uniformy distributed over the
surface area of the roof equipped for the carriage of baggage

(M) (ko).

The values of Qfor the different classes of vehicles are
specified in paragraph 5.3.2.

B (kg) shall have a nunerical value not |less than 100 V (n?).
BX shal|l exert a pressure of not less than 75 kg/nt over the
whol e surface area of the roof equipped for the carriage of

baggage.

Area available for passengers

The total surface area S, avail able for passengers is cal cul ated
by deducting fromthe total area of the vehicle:

the area of the driver's conpartnent;

the area of steps at doors and the area of any step with a depth
of less than 30 cm
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5.2.1.3. the area of any part over which the vertical clearance is |ess
than 135 cm nmeasured fromthe floor, according to
paragraph 5.7.8. and disregarding intrusions permtted. In the
case of vehicles to which paragraph 5.7.1.9. applies, this
di rensi on may be reduced to 120 cm

5.2.2. The surface area S, available for standing passengers (only in
the case of class A vehicles) is calculated by deducting fromS;:

5.2.2.1. the area of all parts of the floor in which the sl ope exceeds
8 per cent;

5.2.2.2. the area of all parts which are not accessible to a standing
passenger when all the seats are occupied;

5.2.2.3. the area of all parts where the clear height above the floor is
less than 190 cmor in the case of the section of the gangway
situated above and behind the rear axle, and the attaching parts
thereof - less than 180 cm (handhol ds shall not be taken into
account in this connection);

5.2.2. 4. the area forward of a vertical plane passing through the centre
of the seating surface of the driver's seat (in its rearnost
position) and through the centre of the exterior rear-view mrror
nmount ed on the opposite side of the vehicle; and

5.2.2.5. the area 30 cmin front of any seat;

5.2.2.6. any part of the surface of the floor (e.g. corner or edge) on
which it is not possible to place part of a rectangle of
400 mm x 300 mm

5.2.2.7. any surface which is not capable of circunscribing a rectangle of
400 mm x 300 mMm

5. 3. Nunber of passengers accommodat ed

5.3.1. There shall be in the vehicle a nunber (A) of seating places

whi ch conformto the requirenents of paragraph 5.7.8. For
vehicle of class A the nunber A shall be at |least equal to the
nunber of square nmetres of floor available for passengers and
crew (if any) (S,) rounded down to the nearest whol e nunber.
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5.3.2. The total nunmber N of passenger accommopdation shall be the
fol | owi ng:
N<A -+ Sy
S,
and is less or equal to
( MT-MV-B-BX)
Q
In vehicles of class B
S =0
The values of Q and S,, for each class of vehicles are the
fol | owi ng:
d ass Mass of one Space needed for one
passenger st andi ng passenger
Q (kog) S, (nt/ passenger)
A 68 0.125
B 71 (%) Wt hout standing passengers
(*) Including 3 kg of hand baggage.

5.3.3. When the vehicle is | oaded with a nunber N of passengers and a
mass B + BX of baggage, the load on each axle and the mass of the
vehicl e shall not exceed the value of their respective maxi mum
techni cal perm ssible val ues.

5. 4. Strength of the superstructure

In the case of class B vehicles only, it nmust be shown by

cal culation or by any other suitable nethod that the structure of
the vehicle is strong enough to withstand an evenly-distributed
static |l oad on the roof equal to the technical nmaxi num nass (M)
of the vehicle. 3/

3/ This paragraph will be reconsidered when Regulation No. 66 is next

anended.
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5.5.

Protection against fire risks

Engi ne conpart nent

No i nfl anmabl e sound-proofing material or material liable to
becorme i npregnated with fuel or lubricant shall be used in the
engi ne conpartment unless the material is covered by an

i mper meabl e sheet.

Precautions shall be taken, either by a suitable |layout of the
engi ne conpartment or by the provision of drainage orifices, to
avoid so far as possible the accunul ation of fuel or |ubricating
oil in any part of the engine compartment.

A barrier of heat-resisting material shall be fitted between the
engi ne conpartnment or any other source of heat (such as a device
designed to absorb the energy liberated when a vehicle is
descending a long gradient, e.g. a retarder or a device for
heating the interior of the body other, however, than a device
functioning by warmwater circulation) and the rest of the
vehicle. A heating device operating other than by hot water nay
be provided in the passenger conpartnent if it is encased in

mat eri al designed to resist the tenperatures generated by the
device, emts no toxic funes and is positioned such that no
passenger is likely to come into contact with any hot surface.

Fuel filler-holes

Fuel filler-holes shall be accessible only from outside the
vehi cl e.

Fuel filler-holes shall not be underneath a door aperture; they
shal | noreover, not be in the passenger conpartnment or the
driver's conpartment. Fuel filler-holes shall not be |ocated
such that there is a risk of fuel falling onto the engine or
exhaust systemduring fillings.

The fuel shall not be able to run out through the filler-hole cap
or through the devices provided to stabilize the pressure in the
tank, even if the tank is conpletely overturned; slight drip
shal | however be tolerated if it does not exceed 30 g/min. |If
the vehicle is fitted with several interconnected fuel tanks, the
pressure during the test shall correspond to the nost

unf avourabl e position for the fuel tanks.

If the filler-hole is situated on a side of the vehicle, the cap
shal I, when cl osed, not project beyond the adjacent surfaces of
t he bodywor k.

Fuel filler-hole caps shall be so designed and constructed that
t hey cannot be opened accidentally.
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Euel tanks

Al of the vehicle's fuel tanks shall be securely fixed and so
situated as to be protected by the structure of the vehicle in
the event of a frontal or rear collision. No part of a fuel tank
shall be less than 60 cmfromthe front and |l ess than 30 cm from
the rear of the vehicle unless the vehicle has successfully
conplied with the frontal -i npact and the rear-end i npact

requi rement of Regulation No. 34; there shall be no protruding
parts, sharp edges, etc., near the tanks.

No part of a fuel tank shall project beyond the overall w dth of
t he bodywor k.

Fuel tanks must be nade so as to be corrosion resistant.

Any excess pressure or any pressure exceedi ng the working
pressure shall be automatically conpensated by suitabl e devices
(vents, safety valves, etc.). The vents shall be designed in
such a way as to prevent any fire risks.

Al'l tanks shall be subjected to a hydraulic internal-pressure
test, which shall be carried out on an isolated unit conplete
with standard filler-pipe, filler-neck and cap. The tank shal

be conpletely filled with water. After all conmmunication with the
out si de has been cut off, the pressure shall be gradually

i ncreased, through the pipe connection through which fuel is fed
to the engine, to a relative pressure which is double the service
pressure, but not |ess than 0.3 bar, which shall be maintained
for one minute. During this time the tank shell shall not crack
or leak; it may, however, be permanently distorted.

Fuel -f eed systens

No apparatus used for the fuel feed shall be placed in the
driver's conpartment or the passenger conpartnent.

Fuel lines and all other parts of the fuel-feed systemshall be
accommodated in positions on the vehicle where they have the
full est reasonabl e protection

Twi sting or bending novenents and vi bration of the vehicle
structure or the power unit shall not subject the fuel lines to
abnormal stress.

The unions of pliable or flexible pipes with rigid parts of the
fuel -feed system shall be so designed and constructed as to
remai n | eakproof in the various conditions of use of the vehicle,
despite aging, tw sting or bending novenents, or vibration of the
vehicle structure or the power unit.
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5.5.4.5.

. 2. 2.

. 2. 3.

Fuel leaking fromany part of the systemshall be able to flow
away freely to the road surface, but never onto the exhaust
system

Energency switch, if fitted

If an enmergency switch is fitted to reduce the risk of fire after
the vehicle has cone to a standstill, this emergency switch shal
have the follow ng characteristics:

It shall be l|located within i medi ate reach of the driver seated
in the driver's seat;

It shall be clearly marked and be provided with a protective
cover or other suitable means to prevent inadvertent operation
Clear instructions concerning the nmethod of operation shall be

di splayed in the imedi ate vicinity of the emergency switch, e.g.
"Renove cover and nove | ever downwards! Actuate only when the
vehi cl e has been brought to a stop”;

Its actuation shall cause simultaneous perfornmance of the
foll owi ng functions:

qui ck stoppage of the engine;

operation of a battery isolating switch, fitted as close to the
batteries as possible, and which isolates at |east one battery
termnal fromthe electrical circuit, with the exception of the
circuit permtting the function required by paragraph 5.5.5.3.3.
bel ow, the circuits which ensure the uninterrupted function of

t he tachograph as well as those devi ces whose sudden renoval from
service could provoke a greater risk than the one avoi ded, for
exanpl e:

energency interior lighting;

cool i ng scavenger of auxiliary heaters;

centralized el ectronic door | ocking.

Swi t chi ng-on of the vehicle's hazard warni ng signal

Performance of the functions nentioned in paragraph 5.5.5.3.
above may be initiated not only by the enmergency switch, but also

by separate controls, provided that these do not in an emergency
interfere with the functioning of the energency switch

El ectrical equipnment and wiring

Al cables shall be well insulated and all cables and el ectrica
equi prent shall be able to withstand the tenperature and hunmidity
conditions to which they are exposed. In the engi ne conpartnent,
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particular attention shall be paid to their suitability to
wi t hstand the environnental temperature, oil and vapour

No cable used in an electrical circuit shall carry a current in
excess of that acceptable for such a cable in the light of its
node of installation and the maxi num anbi ent tenperature.

Every electrical circuit feeding an item of equipnent other than
the starter, the ignition circuit (positive ignition), the gl ow
pl ugs, the engi ne-stopping device, the charging circuit and the
battery earth connection shall include a fuse or a circuit
breaker. Circuits feeding | ow consunption equi prent may,
however, be protected by a common fuse or a comon circuit-
breaker, provided that its rated capacity does not exceed 16 A

Al'l cables shall be suitably protected and shall be held securely
in position in such a way that they cannot be damaged by cutti ng,
abrasi on or chafing.

Batteries
Al batteries shall be well secured and easily accessible.

The battery conpartnent shall be separated fromthe passenger
conpartnent and the driver's conpartnent and ventilated to
outside air.

Fire extinguishers and first-aid equi pnent

The vehicle shall be fitted with one or nore fire extinguishers,
one being near the driver's seat. Each extinguisher shall have a
mnimmtest rating of 8A or 21B to CEN Standard EN3 Part 1 or an
equi val ent national standard.

Space shall be provided for the fitting of one or nore first-aid
kits. The space provided shall not be less than 7 dn?, the
m ni mum di mensi on shall not be |l ess than 80 nm

Fire extinguishers and first aid kits nmay be secured agai nst
theft or vandalism(e.g. in an internal |ocker or behind
breakabl e gl ass), provided that the |ocations of these itens are
clearly marked and neans are provided for persons to easily
extract themin an emergency.

Materials

No flammabl e naterial shall be pernmitted within 10 cm of the
exhaust pipe unless the material is effectively shielded.
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5. 6. Exits
5.6.1. Nunber
5.6.1.1. Every vehicle shall have at |east two doors, i.e. either one
servi ce door and one energency door or two service doors.
5.6.1.2. For the purpose of this requirenent, service doors equipped with
a power-operated control systemshall not be deemed to be exits
unl ess they can be readily opened by hand once the contro
prescribed in paragraph 5.6.5.1. has been actuated, if necessary.
5.6.1. 3. The mi ni mum nunber of emergency exits shall be such that the
total nunmber of exits and of escape hatches is as follows:
Nunber of M ni mum Nunber of escape hatches
passengers nunber counted as energency exits
of exits ] ]
permtted required
< 16 3 1
> 16 4 1
5.6.1.4. Where the driver's conpartnment does not communicate with the
i nside of the vehicle it shall have two exits, which shall not
both be in the same lateral walls; where one of the exits is a
wi ndow it shall conply with the requirenents set out in
paragraphs 5.6.3.1., 5.6.8.1. and 5.6.8.2. for energency w ndows.
5.6.1.5. A doubl e service door shall count as two doors and a double
wi ndow as two emergency w ndows.
5.6.2. Siting of exits
5.6.2.1. The service door(s) shall be situated on the side of the vehicle
that is nearer to the side of the road corresponding to the
direction of traffic, 4/ or in the rear face of the vehicle.
5.6.2.2. The exits shall be placed in such a way that there is at | east
one exit on each side of the vehicle.
5.6.2.3. The forward half and the rearward half of the passenger space

shal |l each contain at | east one exit.

4/ In the country in which the vehicle is licensed for operation
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5.6.2. 4. At | east one exit shall be situated either in the rear face or in
the front face of the vehicle unless an escape hatch is fitted in
t he roof.
5.6.2.5. If the space reserved for the driver's seat and the passenger's

seats beside the driver's seat does not comunicate with the main
passengers' conpartmnment by means of a suitabl e passageway

5.6.2.5.1. the main conpartnent reserved for passengers shall contain exits
sati sfying the requirenent of paragraph 5.6.1 with respect to
nunber and those of paragraphs 5.6.2.1., 5.6.2.2. and 5.6.2.3.
above with respect to siting;

5.6.2.5.2. the driver's door shall be accepted as the enmergency door for the
occupants of the seats situated beside the driver's seat provided
that the driver's seat, the steering wheel, the engine housing,
the gear |ever and handbrake control, etc., do not constitute too
great an obstruction. 5/ The service door provided for the
passengers shall be in the side of the vehicle opposite to that
containing the driver's door and shall be accepted as the
energency door for the driver

5.6.2.5.3. the doors referred to in paragraph 5.6.2.5.2. shall not be
subj ect to the requirenents of paragraphs 5.6.3., 5.7.1., 5.7.2.
5.7.7. and 5.10. 1.

5.6. 3. M ni mum di mensi ons

5.6.3.1. The several kinds of exits shall have the follow ng m ninmm
di nensi ons: (see also annex 3, figure 17):

5/ An objective nmethod of verifying that this requirenment is satisfied may
be established for the use of testing |aboratories.
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Aperture

Di nensi ons

Renar ks

Servi ce
door

Entry height:
Cass A

165 cm
Class B

150 cm

The service door entry height shall be neasured
as the vertical distance, nmeasured on a
vertical plane of the horizontal projections of
the md point of the door aperture and the top
surface of the | owest step

Aperture
hei ght

The vertical height of the service door
aperture shall be such as to pernit the free
passage of the dual panel referred to in
paragraph 5.7.1.1. The height at the upper
corners may be reduced with round-offs, with a
radi us of not nore than 15 cm

Si ngl e door:
65 cm
Doubl e door:
120 cm

For vehicles of class B where the service door
aperture height lies between 140 and 150 cm a
m ni mum si ngl e door aperture width of 75 cm
shall apply. For all the vehicles the width of
any service door may be reduced by 10 cm when
t he neasurenent is nade at the level of the
hand- hol ds and by 25 cmin cases where

i ntrudi ng wheel arches or the actuating
nmechani sm for autonatic or renpte-contro
or the rake of the wi ndscreen so require.

doors

Emer gency
door

Hei ght: 125 cm

W dt h: 55 cm

The width may be reduced to 30 cmin cases
wher e intrudi ng wheel arches so require,
providing that the width of 55 cmis respected
at the m ni num hei ght of 40 cm above the | owest
part of the door aperture. The height at the
upper corners may be reduced w th round-offs,
with a radius of not nore than 15 cm

Emer gency
wi ndow

Aperture area:
4,000 cnt

It shall be possible to inscribe in this area a
rectangle 50 cm high and 70 cmw de. A 5 per
cent tolerance shall, however, be permtted in
respect of this area for type approvals issued
for one year following the entry into force of
this Regul ati on.

Enmer gency w ndow
situated in the rear
face of the vehicle

i f the manufacturer
does not provide an
ener gency w ndow of

t he mi ni mum

di mensi ons prescri bed
above

It shall be possible to
i nscribe in the

emer gency w ndow
aperture a rectangle

35 cm high and 155 cm

wi de. The corners of the
rectangl e may be rounded
to a radius of curvature
not exceeding 25 cm

Escape
hat ch

Aperture area:
4,000 cnt

It shall be possible to inscribe in this area a
rectangl e neasuring 50 x 70 cm
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A vehicle to which paragraph 5.7.1.9. applies shall neet the
requi renents of paragraph 5.6.3.1. above in respect of emergency

wi ndows and escape hat ches,

and the followi ng requirenents in

respect of service doors and energency doors:

Aperture

Di nensi ons

Renar ks

Servi ce
door

Aperture
hei ght: 110 cm

Thi s di mensi on may be reduced
by a radius at the corners of
the aperture not exceeding

15 cmradi us.

W dt h:
Si ngl e door:
65 cm

Doubl e door:
120 cm

Thi s di mensi on may be reduced
by a radius at the corners of
the aperture not exceeding

15 cm radi us.

The width rmay be reduced by
10 cm when the neasurenent is
nmade at the |level of the hand-
hol ds and by 25 cmin cases
wher e intrudi ng wheel arches
or the actuating nechanism for
autonatic or renote-contro
doors or the rake of the

Wi ndscreen so require

Ener gency
door

Height: 110 cm

W dt h: 55 cm

The width rmay be reduced to

30 cmin cases where intruding
wheel arches so require,
providing that the wi dth of

55 cmis respected at the

m ni mum hei ght of 40 cm above
the | owest part of the door
aperture. The height and w dth
at the upper corners may be
reduced with round-offs, with
a radius of not nore than

15 cm

Technical conditions for the al

servi ce doors

Every service door shal

be capabl e of being easily opened from

i nside and from outside the vehicle when the vehicle is
stationary (but not necessarily when the vehicle is noving).
However, this requirenent shal

the possibility of

not be construed as precluding
| ocki ng the door from outside, provided that

t he door can al ways be opened from i nside.
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5.6.4.2.

5.6.5.

5.6.5.1.

5.6.5.1. 1.

Every control or device for opening a service door fromthe
out si de shall not be nore than 180 cm above the ground when the
vehicle is standing unladen on a | evel surface.

Every one-pi ece nanual | y-operated service door which is hinged or
pi voted shall be so hinged or pivoted that if the open door cones
into contact with a stationary object while the vehicle is noving
forwards it tends to close.

If a manual | y-operated service door is fitted with a slamlock it
shal | be of the two-stage type.

On the inside of a service door there shall not be any device
i ntended to cover the inside steps when the door is closed.

If the direct viewis not adequate, optical or other devices
shall be installed to enable the driver to detect fromhis seat
the presence of a passenger in the imediate interior and
exterior vicinity of every service door which is not an

aut onati cal | y- operated servi ce door

Every door which opens towards the interior of the vehicle shal
be so constructed that its nmovenent is not likely to cause injury
to passengers in normal conditions of use. Wiere necessary,
appropriate protection devices shall be fitted.

If a service door is |ocated adjacent to a toilet door or a door
to another internal conpartment the service door shall be proofed
agai nst an unintentional operation. However, this requirenent
shall not apply if the service door is |ocked automatically when
the vehicle is moving at a speed exceeding 5 knih

On service doors which are in the rear face of the vehicle, the

| eaves shall not be capable of being opened nore than 115° nor

| ess than 85° and, when open, shall be capable of being held
automatically in that position. This does not preclude the
ability to override that stop and open the door beyond that angle
when it is safe to do so; for exanple, to enable reversing
against a high platformfor [oading or to open the doors through
270° to allow a clear |oading area behind the vehicle.

Addi ti onal technical requirenments for power-operated service
doors

In the event of the energency every power-operated service door
shal | be capabl e, when the vehicle is stationary (but not
necessarily when the vehicle is noving), of being opened from

i nsi de and, when not |ocked, from outside by controls which
whet her or not the power supply is operating:

override all other controls;
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in the case of interior controls, are placed on, or within 300 nm
of , the door, at a height of not |less than 1,600 nm above the
first step;

can be easily seen and clearly identified when approachi ng the
door and when standing in front of the door

can be operated by one person when standing i mediately in front
of the door;

cause the door to open, or enable the door to be easily opened by
hand;

may be protected by a device which can be easily renoved or
broken to gain access to the enmergency control; the operation of
t he emergency control, or the renoval of a protective cover over
the control, shall be indicated to the driver both audibly and
visual ly, and

in the case of a driver-operated door which does not conply with
the requirements of paragraph 5.6.5.6.2. shall be such that after
t hey have been operated to open the door and returned to their
normal position the doors will not close again until the driver
subsequently operates a closing control

A device nmay be provided which is operated by the driver fromhis
seat to deactivate the outside energency controls in order to

| ock the service doors fromoutside. |In this case, the outside
enmergency controls shall be reactivated automatically either by
the starting of the engine or before the vehicle reaches a speed
of 20 knmih. Subsequently, deactivation of the outside energency
controls shall not occur automatically, but shall require a
further action by the driver.

Every driver-operated service door shall be capable of operation
by the driver when in the driving seat using controls which,
except in the case of a foot control, are clearly and

di stinctively marked.

Every power-operated service door shall activate a visual tell-
tale, which shall be plainly visible to the driver when seated in
the normal driving position in any anbient |ighting condition, to
warn that a door is not fully closed. This tell-tale shal

signal whenever the rigid structure of the door is between the
fully open position and a point 30 mmfromthe fully cl osed
position. One tell-tale may serve for one or nore doors.

However, no such tell-tale shall be fitted in respect of a front
servi ce door which does not conply with the requirenents of

par agraphs 5.6.5.6.2. and 5.6.5.6. 3.

Where controls are provided for the driver to open and cl ose a
power - oper at ed service door, they shall be such that the driver
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5.6.5.6.

5.6.5.6. 1.

5.6.5.6. 2.

is able to reverse the novenent of the door at any tine during
the cl osing or opening process.

The construction and control system of every power-operated
servi ce door shall be such that a passenger is unlikely to be
injured by the door or trapped in the door as it closes.

Except in the case of the front service door, this requirenent
shal | be considered satisfied if the followi ng two requirenments
are net:

The first requirenent is that when the closing of the door at any
nmeasuring point described in annex 4 to this Regulation is
resisted by a clanping force not exceeding 150 N, the door shal
reopen automatically to its fullest extent and, except in the
case of an automatically-operated service door, remain open unti
a closing control is operated. The clanping force nay be
neasured by any nethod to the satisfaction of the conpetent
authority. GQuidelines are given in annex 4 to this Regulation
The peak force may be higher than 150 N for a short tine provided
that it does not exceed 300 N. The reopening system may be
checked by nmeans of a test bar having a section of height 60 mm
width 30 nmwith corners radiused to 5 nmm

The second requirenent is that whenever the doors are closed onto
the wist or fingers of a passenger

t he door reopens automatically to its fullest extent and, except
in the case of an automatically-operated service door, renmains
open until a closing control is operated, or

the wist or fingers can be readily extracted fromthe doors

wi thout risk of injury to the passenger. This requirenment may be
checked by hand, or by neans of the test bar nentioned in
paragraph 5.6.5.6.2., tapered at one end over a |length of 300 mm
froma thickness of 30 nrmto a thickness of 5 nm It shall not
be treated with polish nor lubricated. If the door traps the bar
it shall be capable of being easily renoved, or

the door is maintained at a position allow ng the free passage of
a test bar having a section of height 60 mMm width 20 M wi th
corners radiused to 5 mm This position shall not be nore than
30 nmdistant fromthe fully closed position

In the case of a front service door the requirenent of
paragraph 5.6.5.6. shall be considered satisfied if the door

fulfils the requirements of paragraphs 5.6.5.6.2. and 5.6.5.6.3.,
or

is fitted with soft edges; these shall not, however be so soft
that if the doors are closed onto the test bar nentioned in
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paragraph 5.6.5.6.2. the rigid structure of the doors will reach
the fully closed position

VWhere a power-operated service door is held closed only by the
conti nued application of the power supply there shall be provided
a visual warning device to informthe driver of any failure in

t he power supply to the doors.

A starting prevention device, if fitted, shall be effective only
at speeds of less than 5 kmh and shall be incapable of operation
above that speed.

An audi ble warning to the driver nmay be activated if the vehicle
is driven away fromrest when any power-operated service door is
not fully closed. This audible warning shall be activated at a
speed exceeding 5 kmh for doors conplying with the requirenents
of paragraph 5.6.5.6.3. 3.

Addi tional technical requirenments for automatically-operated
service doors

Activation of the opening controls

Except as provided in paragraph 5.6.5.1., the opening controls of
every autonmaticall y-operated service door shall be capable of
bei ng activated and deactivated only by the driver fromhis seat.

Activation and deactivation nmay be either direct, by neans of a
switch, or indirect, for exanple by opening and cl osing the front
servi ce door.

Activation of the opening controls by the driver shall be

i ndi cated inside and, where a door is to be opened from outside,
al so on the outside of the vehicle; the indicator (e.g.

illum nated push button, illum nated sign) shall be on or

adj acent to the door to which it rel ates.

In the case of direct actuation by neans of a switch the
functional state of the systemshall be clearly indicated to the
driver, for exanple by the position of a switch or an indicator
lanp or an illumnated switch. The switch shall be specially

mar ked and arranged in such a way that it cannot be confused with
ot her controls.

Openi ng of autonatically-operated service doors

After activation of the opening controls by the driver it shal
be possible for passengers to open the door as foll ows:

frominside, for exanple by pressing a push button or passing a
light barrier, and
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5.6.6. 2.

1

2.

fromoutside, except in the case of a door intended only for use
as an exit and nmarked as such, for exanple by pressing an

illum nated push button, a push button beneath an illum nated
sign, or a simlar device marked with a suitable instruction

The pressing of the push buttons nentioned in

paragraph 5.6.6.2.1.1. may send a signal which is stored and
whi ch, after the activation of the opening controls by the
driver, effects the opening of the door

G osing of automatically-operated service doors

When an automaticall y-operated service door has opened it shal

close again automatically after a tine interval has el apsed. |If
a passenger enters or |leaves the vehicle during this tine
interval, a safety device (e.g. a footboard contact, I|ight

barrier, one-way gate) shall ensure that the tinme until the door
closes is sufficiently extended.

If a passenger enters or |eaves the vehicle while the door is

cl osing, the closing process shall be interrupted automatically
and the door shall return to the open position. The reversal may
be actuated by one of the devices referred to in

paragraph 5.6.6.3.1. or by any other device.

A door that has closed automatically in accordance wth
paragraph 5.6.6.3.1. shall be capable of being opened again by a
passenger in accordance with paragraph 5.6.6.2.; this shall not
apply if the driver has deactivated the opening controls.

After deactivation of the opening controls of the automatically-
operated service doors by the driver, open doors shall close in
accordance with paragraphs 5.6.6.3.1. to 5.6.6.3.3.

I nhibition of the automatic cl osing process on doors marked for
speci al service, e.g. for passengers with pranms, disabled
persons, etc.

The driver shall be able to inhibit the automatic closing process
by actuation of a special control. A passenger shall also be
able to inhibit the automatic closing process directly by
pressing a special push button

The inhibition of the automatic closing process shall be
indicated to the driver e.g. by a visual tell-tale.

The cancel | ation of the reversing of the automatic cl osing
process shall be capable of being done only by the driver.

Paragraph 5.6.6.3. shall apply to the subsequent closing of the
door.
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Techni cal requirenents for energency doors

Emer gency doors shall be capable of being easily opened from

i nside and from outside when the vehicle is stationary. However,
this requirenment shall not be construed as precluding the
possibility of |ocking the door fromthe outside, provided that

t he door can al ways be opened fromthe inside by the use of the
nor mal openi ng nmechani sm

Emer gency doors shall not be fitted with a power-operated system
or be of the sliding type. |If a sliding door has been shown to
be capabl e of being opened wi thout the use of tools after a
frontal barrier collision test, in accordance with Regul ation

No. 33, it can be accepted as an energency door

The out si de handl es of energency doors shall be not nore than
180 cmfromthe ground when the vehicle is standing unl aden on
I evel ground.

H nged energency doors fitted to the side of the vehicle shall be
hi nged at their forward edge and shall open outwards. Check
straps, chains or other restraining devices shall be permtted,
provi ded that they do not prevent the door from opening to and
remai ni ng open at an angle of at least 100°. |If a nmeans is

provi ded sufficient to give free passage to the enmergency door
access gauge, the 100° m ni num angl e requi rement shall not apply.

If an emergency door is |ocated adjacent to a toilet door or a
door to another internal conpartment the enmergency door shall be
protected agai nst unintentional operation. However, this

requi rement shall not apply if the energency door is |ocked
automatically when the vehicle is noving at a speed exceedi ng

5 kni h.

Al'l energency doors which cannot easily be seen fromthe driver's
seat shall be provided with an audi ble device to warn the driver
when they are not securely closed. The warning device shall be
operated by the novenent of the door catch and not by the
noverent of the door itself.

Technical requirenents for energency w ndows

Every hi nged energency wi ndow shall open outwards.
Every energency w ndow shall:

ei t her be capabl e of being easily and instantaneously operated
frominside and fromoutside the vehicle by neans of a device
recogni zed as satisfactory by the conpetent authority,

or be made of readily-breakable safety glass. This latter
provi sion precludes the possibility of using panes of |am nated
gl ass or of plastic naterial.
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5.6.8.3.

5.6.8.4.

5.6.8.5.

5.6.10. 2.

Every energency w ndow whi ch can be | ocked from the outside shal
be so constructed as to be capabl e of being opened at all tines
frominside the vehicle.

If the energency window is of a type horizontally hinged at the
top edge, an appropriate device shall be provided to hold it
open. Emergency wi ndows whi ch open or eject shall do so towards
t he exterior.

The hei ght of the | ower edge of an enmergency wi ndow fitted in the
side of the vehicle fromthe |level of the floor imediately bel ow
it shall not be nore than 100 cmnor less than 65 cmin the case
of a hinged emergency wi ndow, or 50 cmin the case of a w ndow
made of breakabl e gl ass.

However, in the case of a hinged energency w ndow the hei ght of
the | ower edge may be reduced to a m ni mum of 50 cm provided that
the wi ndow aperture is equipped with a guard up to a hei ght of

65 cmto prevent the possibility of passengers falling out of the
vehicle. \Were the wi ndow aperture is equipped with a guard, the
size of the wi ndow aperture above the guard shall not be |ess
than the mini mum size prescribed for an energency w ndow.

Every hi nged energency w ndow which is not clearly visible from
the driver's seat shall be fitted with an audi bl e warni ng devi ce
to warn the driver when it is not conpletely closed. The w ndow
[ ock, and not the novenent of the w ndow itself, shall actuate
thi s devi ce.

Techni cal requirenents for escape hatches

Every escape hatch shall operate so as not to obstruct clear
passage frominside or outside the vehicle. The operation of

ej ect abl e escape hatches shall be such that inadvertent ejection
is effectively prevented.

Escape hatches shall be capable of being easily opened or renoved
fromthe inside and fromthe outside. However, this requirenent
shal | not be construed as precluding the possibility of |ocking

t he escape hatch for the purpose of securing the vehicle when
unattended provi ded the escape hatch can al ways be opened from
the inside by the use of the normal opening or renpval mechani sm

Retract abl e steps

Retractabl e steps, if fitted, shall conply with the follow ng
requirenents:

| f power operated, their operation shall be synchronized with
that of the corresponding service or energency door

When the door is closed no part of the retractable step shal
project nore than 10 nm beyond the adjacent |ine of the bodywork;
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When the door is open and the retractable step is in the extended
position, the surface area shall conformto the requirenments of
paragraph 5.7.7. of this Regulation

In the case of the power operated step it shall not be possible
for the vehicle to nove fromrest, under its own power, when the
step is in the extended position. In the case of a manually
operated step, an audible or visual indication shall alert the
driver when the step is not fully retracted;

The step shall not be capabl e of being extended when the vehicle
isinmtion. |If the device to operate the power operated step
fails, the step shall retract and remain in the retracted
position. However, the operation of the correspondi ng door shal
not be hindered in the event of such a failure, or if the step is
danmaged,;

When a passenger is standing on the power operated retractable
step, the correspondi ng door shall be incapable of being closed.
Conpliance with this requirement shall be checked by placing a
mass of 15 kg, representing a small child, as the centre of the
step. This requirement shall not apply to any door within the
driver's direct field of view

The novenent of the retractable step shall not be liable to cause
any bodily harmeither to passengers or to persons waiting at bus
st ops;

The corners of retractable steps facing forwards or rearwards
shall be rounded to a radius of not less than 5 nm the edges
shal |l be rounded to a radius of not less than 2.5 mMm

Wien the passenger door is open, the retractable step shall be
securely held in the extended position. Wen a nass of 136 kg is
placed in the centre of a single step or a mass of 272 kg is
placed in the centre of a double step, the deflection at any
point on the step shall not exceed 10 nmm

Mar ki ngs

Each energency exit shall be marked by an inscription reading
"Energency exit" inside and outside the vehicle.

The energency controls of service doors and of all emnergency
exits shall be nmarked as such inside and outside the vehicle
either by a representative synbol or by a clearly-worded

i nscription.

Clear instructions concerning the nmethod of operation shall be
pl aced on or close to every energency control of an exit.
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5.6.11. 4.

5.7.1.1.

5.7.1.2.

5.7.1.3.

5.7.1. 4.

The I anguage in which the markings referred to in

paragraphs 5.6.11.1. to 5.6.11.3. above are to be inscribed shal
be deternined by the conpetent administrative departnment of the
country of registration of the vehicle.

Interior arrangenents

Access to service door (see annex 3, fig. 1)

The free space extending inwards into the vehicle fromthe
sidewal | in which the door is nounted shall pernmit the free
passage of a vertical rectangular panel 10 cmthick 40 cm w de
and 70 cmin height above the floor, having a second pane
superinposed above it with the follow ng di nensions:

Vehicl es of class A- 55 cmw de and 95 cm hi gh
Vehicles of class B: 55 cmw de and 70 cm hi gh

The width of the upper panel may be reduced at the top to 40 cm
when a chanfer not exceeding 30 degrees fromthe horizontal is
i ncl uded (annex 3, figure 1).

The | ower panel shall be within the projection of the upper
panel . A relative displacenment between the two panels shall be
all owed provided that it is always in the same direction

The dual panel shall be maintained parallel with the door
aperture as it is noved fromthe starting position, where the

pl ane of the face nearest to the interior of the vehicle is
tangential to the outernpst edge of the aperture, to the position
where it touches the first step, after which it shall be kept at
right angles to the probable direction of notion of a person
using the entrance.

As an alternative, a trapezoidal section, having a height of

50 cm forming the transition between the width of the upper and

the | ower panel, may be used. 1In this case, the total height of

the rectangul ar section and this trapezoidal section of the upper
panel shall be 95 cm

When the centreline of this dual panel has traversed a distance
of 30 cmfromits starting position and the dual panel is
touching the step surface, it shall be retained in that position

The cylindrical figure (annex 3, fig. 3) used for testing the
gangway cl earance shall then be noved starting fromthe gangway,
in the probable direction of notion of a person |eaving the
vehicle, until its centreline has reached the vertical plane

whi ch contains the top edge of the uppernost step, or until a

pl ane tangential to the upper cylinder touches the dual panel
whi chever occurs first, and retained in that position

(see annex 3, fig. 17).
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Between the cylindrical figure, at the position set out in
paragraph 5.7.1.4. and the dual panel, at the position set out in
paragraph 5.7.1.3., there shall be a free space whose upper and
lower limts are shown in annex 3, fig. 17. This free space
shall pernit the free passage of a vertical panel whose form and
di rensions are the same as the cylindrical form

(paragraph 5.7.5.1.) central section and a thickness of no nore
than 2 cm This panel shall be noved, fromthe cylindrical form
tangential position, until its external side is in contact with
the dual panel interior side, touching the plane or planes
defined by the step upper edges, in the probable direction of
noti on of a person using the entrance (see annex 3, fig. 17).

The free passage clearance for this figure shall not include any
space extending to 30 cmin front of any undepressed seat cushion
and to the height of the top of the seat cushion

In the case of folding seats, this space shall be required to be
determined with the seat in the position of use.

However, a folding seat for use by the crew may obstruct the
access passage to a service door when in the position of use
provi ded that:

it is clearly indicated, both in the vehicle itself and on the
conmuni cation form (annex 1), that the seat is for the use of
crew only;

when the seat is not in use it folds automatically as necessary
to conply with the requirenents of paragraphs 5.7.1.1. or
5.7.1.2. and 5.7.1.3. to 5.7.1.5.

the door is not considered to be a nandatory exit for the purpose
of paragraph 5.6.1.3.;

the seat is fitted with a retractable safety-belt; and

when the seat is in the position of use, and when it is in the
fol ded position, no part of it shall be forward of a vertica

pl ane passing through the centre of the seating surface of the
driver's seat in its rearnost position and through the centre of
the exterior rear-view mrror nounted on the opposite side of the
vehi cl e.

The service door and energency door di nensions in

paragraph 5.6.3.1. and the requirenents of paragraphs 5.7.1.1. to
5.7.1.7., 5.7.2.1. to 5.7.2.3., 5.7.5.1. and 5.7.8.5. shall not
apply to a vehicle of class B with a mass not exceeding

3.5 tonnes and up to 12 passenger seats in which each seat has
unobstructed access to at |east two doors.

A doorway and the route by which passengers gain access to it
shal | be considered unobstructed if they have:
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5.7.1.10.1.

neasured parallel with the |ongitudinal axis of the vehicle,
there is a clearance of not less than 22 cm at any point and

55 cm at any point being nore than 50 cm above the floor or steps
(annex 3, figure 19);

neasur ed perpendicular to the longitudinal axis of the vehicle,
there is a clearance of not less than 30 cmat any point and
55 cm at any point being nore than 120 cm above the floor or
steps or less than 30 cm bel ow the ceiling (annex 3, figure 20).

Access to energency doors (see annex 3, fig. 2)

The free space between the gangway and the energency door
aperture shall permt the free passage of a vertical cylinder

30 cmin diameter and 70 cm high fromthe floor and supporting a
second vertical cylinder 55 cmin dianmeter, the aggregate hei ght
of the assenbly being 140 cm

The base of the first cylinder shall be within the projection of
t he second cylinder.

Where fol ding seats are installed al ongside this passage, the
free space for the cylinder shall be required to be detern ned
with the seat in the opened position

For the driver's door to be accepted as an energency door for the
mai n passengers' conpartment, it shall:

either satisfy all the requirenments as to di nmensions of the door
aperture and accessibility, or

satisfy the requirenents relating to the di nensions of energency
doors indicated in paragraph 5.6.3.1., fulfil the requirenents

i ndicated in paragraph 5.6.2.5.2., and exclude any possibility of
encountering an obstacle between the driver's seat and the
driver's service door

If there is a door opposite the driver's door, the provisions of
paragraph 5.7.2.4. shall apply to it, provided that there is not
nore than one passenger's seat beside the driver.

In the case of a vehicle to which paragraph 5.7.1.9. applies,
access to the doors shall be provided in accordance wi th that
par agr aph

Access to energency w ndows

It shall be possible to nove a test gauge fromthe gangway to the
exterior of the vehicle through every energency w ndow.
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The direction of notion of the test gauge shall be in the
direction in which a passenger evacuating the vehicle would be
expected to nmove. The test gauge shall be kept perpendicular to
that direction of notion.

The test gauge shall be in the formof a thin plate having a size
of 60 x 40 cmwith corners radiused by 20 cm However, in the
case of an energency window in the rear face of the vehicle, the
test gauge may alternatively have a size of 140 cmx 35 cmw th
corners radiused by 17.5 cm

Access to escape hat ches

Escape hatches shall be situated above at |east part of a seat or
some ot her equival ent support affording access to them

Gangways (see annex 3, figure 3)

The gangway of a vehicle shall be so designed and constructed as
to permit the free passage of a gaugi ng device consisting of two
coaxial cylinders with an inverted truncated cone interposed

bet ween them the gaugi ng device having the foll ow ng di nensi ons

(incm:

Cass A Class B
Lower Di anet er 35 30
I i nder
& Hei ght 90 90
Upper Di anet er 55 */ 45 */
Cyli nder .
Hei ght 50 (40) +/ 30
Overal | Hei ght 190 (180) +/ 150
*/ The di anmeter of the upper cylinder may be reduced to 30 cm

at the top when a chanfer not exceeding 30° fromthe
hori zontal is included (see annex 3, fig. 3).

+/ The hei ght of the upper cylinder nmay be reduced by 10 cmin

any part of the gangway to the rear of:

a transverse vertical plane situated 1.5 mforward of the
centre line of the rear axle, and

a transverse vertical plane situated at the rear edge of
t he rearnost service door

The gaugi ng device nmay cone into contact with strap hangers if
fitted, and nove t hem away.

Steps may be fitted in the gangways. The width of such steps
shall not be less than the width of the gangway at the top of the
st eps.
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5.7.5.3. Fol di ng seats all owi ng passengers to sit in the gangway shall not
be permitted.
5.7.5.4. In the case of vehicles to which paragraph 5.7.1.9. applies, a
gangway shall not be necessary provided the access di nmensions
specified in that paragraph are respected.
5.7.6. Sl ope of gangway:
The sl ope of the gangway shall not exceed:
- Vehicle dass A 8%
- Vehicle Cass B. 12.5%
5.7.7. Steps (See annex 3, figure 4)
5.7.7.1. The maxi mum and m ni rum hei ght, and the m ni rum depth, of steps
for passengers at service and enmergency doors and within the
vehicle shall be as foll ows:
Cass A Class B
First step Max hei ght (cm 36 1/ 40 1/ 2/
from ground Mn depth (cm 23
Max hei ght (cm 25 3/ 35 4/
M n hei ght (cm 12
Qher steps | \n depth (cm 20
1/ 70 cmin the case of an energency door
2/ 43 cmin the case of a vehicle with solely nechani ca
suspensi on.
3/ 30 cmin the case of steps at a door behind the rearnost
axl e.
4/ 25 cmin gangways.
5.7.7.2. For the purpose of this paragraph the height of a step shall be
neasured at the centre of its width. Furthernore, manufactures
shoul d specifically take account of access by handi capped
particularly in relation to a step height to be kept to a
nm ni mum
5.7.7.3. The height of the first step in relation to the ground shall be

neasured with the vehicle being at its unladen kerb mass, the
tyre equi prent and pressure being as specified by the

manuf acturers for the maxi numtechni cal nmass declared in
accordance with paragraph 3.2.3.
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Where there is nore than one step, each step nmay extend into
the area of the vertical projection of the next step 10 cm and
the projection over the tread bel ow shall |eave a free surface
of at least 20 cm (see annex 3, fig. 4).

The area of any step shall be not |ess than 800 cnt.

Passenger seats

Each seating place shall have a vertical clearance of not |ess
than 90 cmfromthe highest point of the undepressed seat
cushion and at least 135 cmfromthe floor where the feet of
the seated passenger rest. 1In the case of vehicles to which
paragraph 5.7.1.9. applies, this dinmension may be reduced to
120 cm

This clear space shall extend over the whole horizontal area
defined bel ow

the rectangul ar area of 40 cmin width, symetrical in
relation to the nedian vertical plane of the seat, and having
a length "L" defined in figure 5, annex 3, which represents a
section through the nmedian vertical plane of the seat;

the area intended for the feet of the seated passenger, over
the sane width of 40 cmand a depth of 30 cm

However, this space shall not include, in its upper part
adj acent to the wall of the vehicle, a rectangular area 15 cm
in height and 10 cmin width (see annex 3, fig. 6).

In the space extendi ng above the area nentioned in
paragraph 5.7.8.1.1.2. the follow ng intrusions shall be
permtted:

i ntrusion of the back of another seat;

i ntrusion of a structural nenber provided that intrusion is
included within a triangle whose peak is situated 65 cmfrom
the floor and whose base is 10 cmin width and is situated in
t he upper part of the space in question, adjacent to the side
wal | of the vehicle (annex 3, fig. 7);

Intrusion situated in the lower part of the space in question
adj acent to the sidewall of the vehicle, of a cross-sectiona
area not exceedi ng 200 cnt and having a maxi mumw dth of 10 cm
(annex 3, fig. 8).

Intrusi on of a wheel arch provided that one of the foll ow ng
two conditions is fulfilled:

the intrusi on does not extend beyond the vertical centreline
of the seat (annex 3, fig. 9), or
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5.7.8.1.3.4.2.

5.7.8.1.3.5.

5.7.8.1. 4.

5.7.8.1.5.

5.7.8.2.

5.7.8.2. 1.

the area 30 cmin depth available for the feet of the seated
passenger is advanced by not nore than 20 cm fromthe edge of
t he seat cushion and not nore than 60 cmin front of the squab
of the seat (annex 3, fig. 10), these neasurenents bei ng nade
in the nedian vertical plane of the seat.

In the case of the seats of the first row, intrusion of the
instrument panel in the limt of 10 cmand only at heights
fromthe floor greater than 65 cm

In the case of the two rear side seating places, the rear edge
adj acent to the side wall of the vehicle of the space situated
above the area nentioned in paragraph 5.7.8.1.1.1. may be

repl aced by a cylindrical segnment 15 cmin radius (annex 3,
fig. 11).

In the case of the seats of the first row, the front upper
edge of the space extending over the area defined in
paragraph 5.7.8.1.1.2. may be replaced by a plane parallel to
this edge, making an angle of 45° with the horizontal and
passi ng through the rear upper edge of this space.

Seat di nensions (see annex 3, figs. 12 and 13)
The mi ni mum di nensi ons for each seating place, as neasured

froma vertical plane passing through the centre of that
seating place, shall be as follows:

Wdth of the seat cushion on each side 20 cm
I ndi vi dual _ _
seats Wdth of the avail abl e space, neasured

in a horizontal plane along the seat 25 cm

back at hei ghts between 27 and 65 cm
above the undepressed seat cushion

Cont i nuous Wdth of the seat cushion per
seats for passenger, on each side 20 cm
two or nore

Wdth of the avail abl e space, neasured
in a horizontal plane along the seat-

back at hei ghts between 27 and 65 cm 22.5 cm
above the undepressed seat cushion

passengers

5.7.8.2.2.

In the case of seats adjacent to the wall of the vehicle, the
avai | abl e space does not include, in its upper part, a
triangular area 2 cmw de by 10 cm high (see annex 3,

fig. 13).
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Seat cushi ons (see annex 3, fig. 14)

The hei ght of the undepressed seat cushion relative to the
floor under the passenger's feet shall be such that the

di stance fromthe floor to a horizontal plane tangent to the
front upper surface of the seat cushion is between 40 and

50 cm this height may, however, be reduced to not |ess than
35 cm at the wheel arches.

The depth of the seat cushion shall be at |east 35 cm

Seat spacing (see annex 3, fig. 15)

In the case of seats facing in the sane direction, the

di stance between the front of a seat squab and the back of the
squab of the seat preceding it shall, when neasured

hori zontally and at all heights above the floor between the
level of the top surface of the seat cushion and a point 62 cm
above the floor, be not less than 65 cm

Al'l neasurenents shall be taken, with the seat cushion and
squab undepressed in a vertical plane passing through the
centreline of the individual seating place.

Where transverse seats face one anot her the mni num di stance
between the front faces of the seat squabs of facing seats, as
neasured across the highest points of the seat cushions, shal
be not |l ess than 130 cm

Space for seated passengers (see annex 3, fig. 16)

A mnimum cl ear space in front of each passenger seat shall be
provided as shown in annex 3, fig. 16. The seat back of

anot her precedi ng seat or a partition whose contour
corresponds approximately to that of the inclined seat back
may intrude into this space as provi ded by paragraph 5.7.8.4.;
the I ocal presence in this space of seat legs shall also be
permitted provided that adequate space remains for the
passenger's feet.

However, at least two forward or rearward facing seats
specifically intended and narked for disabled passengers shal
be provided in that part of the vehicle which is nost suitable
for boarding. These seats shall be designed for the disabled
so as to provide enough space, shall have suitably designed
and pl aced handholds to facilitate entry and exit of the seat
and provi de comuni cation fromthe seated position with the
driver if necessary.
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5. 8.

Artificial interior lighting

Internal electrical lighting shall be provided for the
illumnation of:

t he passenger conpartnent;

any step or steps;

the access to any exits;

the internal markings and internal controls of all exits;
all places where there are obstacles.

Handrail s and handhol ds

Ceneral requirenents

Handrai |l s and handhol ds shall be of adequate strength.

They shall be so designed and installed as to present no risk
of injury to passengers

Handrail s and handhol ds shall be of a section enabling
passengers to grasp themeasily and firmy. Every handrai
shall provide a length of at least 10 cmto accommodate a
hand. No di nmension of the section shall be snmaller than 2 cm
or greater than 4.5 cmexcept in the case of handrails on
doors and seats and in the case of a vehicle of class B, in
access passages. In these cases handrails having a nini mum

di mrension of 1.5 cmshall be permtted provided that one other
dinmension is of at least 2.5 cm

The cl earance between a handhold and the adjacent part of the
vehicl e body or walls shall be of at least 4 cm However, in
the case of a handrail on a door or a seat, or in the access
passage of a vehicle of class B a m nimum cl earance of 3.5 cm
shal | be pernitted.

The surface of every handrail, handhold or stanchi on shall be
col our contrasting and non-slip.

Handrail s and handholds for class A vehicles

Handrai |l s and/ or handhol ds shall be provided in sufficient
nunber for each point of the floor area intended, in
conformty with paragraph 5.2.2., for standi ng passengers.
This requirenent shall be deenmed to be fulfilled if, for al
possi bl e sites of the testing device shown in annex 3, fig. 18
of this Regulation at |least two handrails and/ or handhol ds can
be reached by the device's novable arm For this purpose,
strap hangers, if fitted, nmay be counted as handhol ds provi ded



E/ ECE/ 324
E/ ECE/ TRANS/ 505 Rev. 1/ Add. 51/ Rev. 1
Regul ati on No. 52

page 37

that they are held in their position by suitable neans. The
testing device may be freely turned about its vertical axis.

When appl yi ng the procedure described in paragraph 5.9.2.1.
above, only such handrails and/or handhol ds shall be
considered as are not |less than 80 cmand not nore than 190 cm
above the floor.

For every position that can be occupi ed by a standing
passenger, at |east one of the two required handrails and/or
handhol ds shall not be nore than 150 cm above the | evel of the
floor at that position.

Areas which can be occupi ed by standi ng passengers and are not
separated by seats fromthe side walls or rear wall of the
vehi cl e shall be provided with horizontal handrails paralle
to the walls and installed at a height of between 80 cm and
150 cm above the fl oor

Handrail s and handhol ds for service doors

Door apertures shall be fitted with handhol ds on each side of
t he passage for access by passengers. For double doors, this
requi renent may be nmet by one central stanchion or handhol d.

Handrai |l s and/or handhol ds to be provided for service doors
shal |l be such that they include a grasping point available to
a person standing on the ground adjacent to the service door
or on any of the successive steps. Such points shall be
situated, vertically, between 80 and 110 cm above the ground
or above the surfaces of each step, and horizontally,

for the position appropriate to a person standing on the
ground, not more than 40 cminwards fromthe outer edge of the
first step; and

for the position appropriate to a particular step, not
outwards fromthe outer edge of the step considered, and not
nore than 60 cminwards fromthe inboard edge of that step.

Handrails and handhol ds for the handi capped

Handrai | s and handhol ds between the service door and the seats
identified in accordance with paragraph 5.7.8.5.2. shall be
designed to specifically take into account the needs of the
handi capped.

GQuarding of stepwells

Where any seated passenger is likely to be thrown forward into
a stepwell as a result of heavy braking, either a guard or a
safety-belt shall be fitted. Were a guard is provided, it
shal | have a mini num hei ght fromthe floor on which the
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5.11.

.1

5.13.

1

1

1

. 2.

passenger's feet rest of 80 cmand shall extend inwards from
the wall of the vehicle at |least as far as 10 cm beyond the

[ ongi tudinal centre line of any seating position where the
passenger is at risk or to the riser of the innernost step;
whi chever is the | esser dinension

Luggage racks, if fitted, driver protection

The driver shall be protected fromobjects liable to fall from
| uggage racks in the case of heavy braking.

Trap doors, if fitted

Every trap door in the floor of a vehicle shall be so fitted
and secured that it cannot be dislodged or opened w thout the
use of tools or keys and no lifting or securing device shal
project by nore than 8 nm above floor level. Edges of
projections shall be rounded.

Reversing lights

Al'l vehicles having a service door in their rear face shall be
equi pped with reversing lights, the installation of which nust
conformto the provisions of Regulation No. 48.

MODI FI CATI ON AND EXTENSI ON OF APPROVAL OF A TYPE OF VEH CLE

Every nodification of the vehicle type shall be notified to
the adm nistrative departnent which approved the vehicle type.
That departnent may then either

consi der that the nodifications made are unlikely to have an
appreci abl e adverse effect and that, in any case, the vehicle
still neets the requirenments; or

require a further test report fromthe technical service
responsi bl e for conducting the tests.

Confirmation or refusal of approval, specifying the

nodi fications, shall be conmunicated by the procedure
specified in paragraph 4.3. above to the Contracting Parties
to the Agreenent which apply this Regul ation

The conpetent authority issuing the extension of approva
shal | assign a series nunber for such an extension and inform
thereof the other Parties to the 1958 Agreenent applying this
Regul ati on by means of a communication formconforning to the
nodel in annex 1 to this Regul ation
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CONFORM TY OF PRODUCTI ON

Every vehicle bearing an approval mark as prescribed under this
Regul ation shall conformto the vehicle type approved

In order to verify conformty as prescribed in paragrpah 7. 1.
above, a sufficient nunber of random checks shall be nmade on
serial I y-manuf actured vehicl es bearing the approval mark
required by this Regul ation

PENALTI ES FOR NON- CONFORM TY OF PRCDUCTI ON

The approval granted in respect of a vehicle type pursuant to
this Regulation may be withdrawn if the requirenment laid down in
paragraph 7.1. above is not conplied with or if the vehicle
fails to pass the test provided for in paragraph 7 above.

If a Contracting Party to the Agreenent applying this Regul ation
wi t hdraws an approval it has previously granted, it shal
forthwith notify the other Contracting Parties applying this
Regul ati on, by neans of a conmunication formconformng to the
nodel in annex 1 to this Regul ation

PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of the approval conpletely ceases to nanufacture a
vehi cl e type approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the relevant communi cation, that authority shal

i nformthereof the other Parties to the 1958 Agreenent applying
this Regul ation by means of a conmunication formconfornmng to
the nodel in annex 1 to this Regul ation

TRANSI TI ONAL PROVI SI ONS

As fromthe official date of entry into force of the 01 series
of amendnments to this Regulation, no Contracting Party applying
this Regul ati on shall refuse approval under this Regul ation as
anended by the 01 series of amendnents.

As from 3 years after the official date of entry into force
nmentioned in paragraph 10.1. above, Contracting Parties applying
this Regul ation shall grant approvals only if the type of
vehi cl e corresponds to the requirenents of this Regulation as
anended by the 01 series of anmendnents.

As from6 years after the official date of entry into force
mentioned in paragraph 10.1. above, Contracting Parties applying
this Regul ation may refuse to recogni ze approval s whi ch were not
granted in accordance with the 01 series of amendnments to this
Regul ati on.
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11.

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FCOR
CONDUCTI NG APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenent applying this Regulation shal
comuni cate to the United Nations Secretariat the nanes and
addresses of the technical services responsible for conducting
approval tests and of the adnministrative departnents which grant
approval and to which fornms certifying approval or extension or
refusal or wthdrawal of approval, issued in other countries,
are to be sent.
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Annex 1
Annex 1

(Maxi mum format: A4 (210 x 297 nm))

COVVUNI CATI ON

i ssued by: Nanme of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type class Alclass B 2/ with regard to its general construction,
pursuant to Regul ati on No. 52.

Approval No.: ...... Extension No.: ......

1. Trade name or mark of the power-driven vehicle

2. Vehi cl e type e

3. Nanme and address of applicant for approval . . . . . . . . . . .

4, I f applicable, name and address of representative of applicant for
approval . . . . L L L oL Lo

5. Brief description of the vehicle type as regards its structure,

di mensi ons, configuration and constituent nateri al

Techni cal maxi mum nass of vehicle when tested (kg):
1. front axle load (kg)

rear axle |oad (kg)

3. total (M) (kg) . . . . oL
Unl aden kerb mass increased by 75 kg for the mass of driver (M) (kg)

No o oo

Carriage of baggage or goods
8.1. total volune of baggage conpartnents or goods conpartnents (V) (n?)
8.2. total mass of baggage or goods these conmpartments can contain (B) (kg)

©
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Annex 1
8.3. carriage of baggage or goods on the roof provided for: yes/no 2/

8.3.1.total area of roof equipped for carriage of baggage or goods (VX)(n¥)

8.3.2.total nass of baggage or goods which may be carried in this area (BX)

9.1.
9. 2.
10.

10. 1.
10. 2.

11.

11. 1.
11. 2.
11. 3.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

(ko)

Area for passengers:

total (S, (n%) .

for standi ng passengers (SJ (nﬂ

Nunber of passengers accomodat ed:

total (N

seated (A . .o Coe e .o . .o
Mass of the vehicle (mhen the vehicle is | oaded, with a nunber of
passengers, N, and B + BX kg of baggage):

total vehicle nmass (kg)

front axle | oad (kg)

rear axle |oad (kg)

Vehicle submitted for approval on Ce e e e
Techni cal service responsible for conducting approval tests

Date of report issued by that service

Nunber of report issued by that service .

Approval is granted/extended/refused/ withdrawn 2/

Position of approval mark on the vehicle

Pl ace

Dat e

Si gnature . . B,

The list of docunents filed with the administration service which has
granted approval and avail able on request is annexed to this
conmmuni cat i on.

Di stingui shing nunmber of the country which has

gr ant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in

t he Regul ati ons).

Stri ke out what does not apply.
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Annex 2
Annex 2

ARRANGEMENTS OF APPROVAL MARK

Model A

(See paragraph 4.4. of this Regul ation)

52B R - 01114247

a =8 mmmn.

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to its general construction, been approved in the
Net herlands (E 4) for class B pursuant to Regul ation No. 52 under approva
No. 011424. The first two digits of the approval nunber indicate that the
approval was granted in accordance with the requirenments of Regulation No. 52
as anended by the 01 series of amendnents.

Model B

(See paragraph 4.5. of this Regul ation)

/

52B | 01 1424 [l =

/

10 012439 | fas =

\'

a =8 mmmn.

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E 4) for class B pursuant to
Regul ati ons Nos. 52 and 10. 1/ The approval nunbers indicate that, at the
dat es when the respective approvals were given, Regulation No. 52 included
the 01 series of anendnents, as well as Regul ation No. 10.

1/ This nunber is given nmerely as an exanple.
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Annex 3
EXPLANATORY DI AGRANMS

Figure 1
Access to service doors

(See paragraph 5.7.1.)
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Figure 2

Access to energency doors
(See paragraph 5.7.2.)

Rev. 1/ Add. 51/ Rev. 1
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Figure 3
Gangways
(see paragraph 5.7.5.)
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*/ See the respective footnote ("+") of paragraph 5.7.5.1.
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Steps at service doors
(See paragraph 5.7.7.)
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Figure 5

Length of prescribed seat area

(See paragraph 5.7.8.1.1.1.)
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Figure 6

Permitted intrusion into space above seat

Transversal section of the mninumfree space above a seatin | ace
adj acent to the wall of the vehicle

(See paragraph 5.7.8.1.2.)
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(See paragraph 5.7.8.1.3.2.) (See paragraph 5.7.8.1.3.3.}
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Fiqure 9
Permitted intrusion of a wheel arch not extending beyond the vertical
centreline of the side seat
(See paragraph 5.7.8.1.3.4.)
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Figure 10
Permitted intrusicn of a_wheel arch

extending beyvond the vertical centreline of the side seat
(See paragraph 5.7.8.1.3.4.)
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Permitted intrusion at rear corner seats
View of the prescribed area of the seat - (2 side seats at the rear)

(See paragraph 5.7.8.1.4.)
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Figure 12

Dimensions of passenger seats
(See paragraph 5.7.8.2.)
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Figqure 13

Permitted intrusion at shoulder height

Transversal section of the minimum available space at shoulder
height for a seat adjacent to the wall of the vehicle
(See paragraph 5.7.8.2.2.)
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Figure 14

Seat - cushi on depth
(See paragraph 5.7.8.3.)
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Figure 15

Seat spaci ng
(See paragraph 5.7.8.4.)
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Figure 16
Space for seated passengers
(See paragraph 5.7.8.5.)
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Servi ce door entry
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Figure 17 (See paragraph 5.7.1.4.)
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Figure 18

Testing device for sitin

of handrails and handhol ds

(See paragraph 5.9.2.1.)
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Figure 19

Determ nation of unobstructed access to door
(See paragraph 5.7.1.10.1.)
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Figure 20

Determ nation of unobstructed access to door
(See paragraph 5.7.1.10.2.)
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Annex 4
(See paragraph 5.6.5.6.2.)
GUI DELI NES FOR MEASURI NG THE CLOSI NG FORCES OF POWER- OPERATED DOCRS

1. Cenera

The cl osi ng of power-operated door is a dynami c process. Wen a
novi ng door hits an obstacle, the result is a dynanmic reaction force, the
history of which (in tine) depends upon several factors (e.g. mass of the
door, accel eration, dinmensions).

2. Definitions

2. 1. Closing force F (t) is a time function, nmeasured at the closing
edges of the door (see paragraph 3.2. bel ow).

2.2. Peak force Fg neans the maxi num val ue of the closing force.

2. 3. Effective force Fr is the average value of the closing force
related to the pul se duration

12
FE=%.I F (t) dt
ty

2.4, Pul se duration T is the tine between t; and t,:
T:tz'tl
where t, = threshol d of sensitivity, where the closing force

exceeds 50 N

t, = fade-away threshol d, where the closing force
becones [ ess than 50 N

2.5. The rel ati ons between the above paraneters is shown in figure 1 bel ow
(as an exanple):
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C amping force Fcis the arithnetical mean value of the effective
forces, nmeasured at the same measuring point subsequently nore tines:

Y (F),

¢ n.

Measur enent s

Condi ti ons of neasurenent:

tenperature range 10°-30° C

the vehicle shall stay on a horizontal surface.
Measurenents points shall be:

At the main closing edges of the door

one in the mddle of the door
one 150 mm above the | ower edge of the door

In the case of doors equipped with clanping prevention devices for
t he openi ng process:

At the secondary closing edges of the door at that point which is
consi dered to be the nost dangerous place of clanping.

At | east three neasurements shall be taken at each of the neasuring
points to determine the clanping force according to paragraph 2.6.
above.

The signal of the closing force shall be recorded by neans of a | ow
pass filter with a linmting frequency of 100 Hz. Both the threshold
of sensitivity and the fade-away threshold to limt the pul se
duration shall be set at 50 N

The devi ation of the reading fromthe rated value shall not be nore
than = 3%

Measuring device

The neasuring device shall consist of two parts: one handl e and one
neasuring part which is a load cell (see figure 2).
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4.2.

1

2.

The load cell shall have the follow ng characteristics:

It shall consist of two sliding housings with the outer dinension of
100 nmin diameter and 115 mmin width. Inside the |load cell a
conpressi on spring shall be fitted between the two housings such that
the load cell can be pressed together if an appropriate force is
appl i ed.

The stiffness of the |load cell shall be 10 + 0.2 NNmm  The nmaxi num

spring deflection shall be limted to 30 mmso that a nmaxi mum peak
force of 300 N is achieved.

115 zm

d 100 ma

Handle

U~

Fiqure 2



