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National foreword
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by By @il
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CH/239, Rescue systems.
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Foreword

This document (EN 1789:2007+A2:2014) has been prepared by Technical Committee CEN/TC 239 “Rescue
systems”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2015, and conflicting national standards shall be withdrawn at
the latest by March 2015.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document includes Amendment 1, approved by CEN on 2010-03-06 and Amendment 2, approved by
CEN on 2014-07-14.

This document supersedes [ EN 1789:2007+A1:2010 ¢4l.

The start and finish of text introduced or altered by amendment is indicated in the text by tags and
@ |

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

In the development of the European standard EN during the 90's, Directive 70/156/EEC has been considered.

In October 2009, CEN/TC 239 appointed an ad-hoc group to evaluate the impact of the Directive 2007/46/EC
which replaces Directive 70/156/EEC, on EN 1789:2007 and to assess its application in different member
countries of CEN.

Moreover the definition of ambulance of the COMMISSION REGULATION (EU) No 678/2011 (14 July 2011
replacing Annex Il and amending Annexes IV, IX and XI to Directive 2007/46/EC) refers to EN 1789:2007.

The appointed ad-hoc group reported its findings as follows:
— EN 1789:2007 has not been applied consistently by notified bodies since the text for verifying compliance
is open to interpretation and may cause difficulties to Technical Services (TS) as defined in Directive

2007/46/EC, EN 1789:2007 or local authorities;

— these differences can lead to declarations that the same ambulance complies or does not comply with
EN 1789:2007;

— manufacturers of ambulances may have the same problems of interpretation in the design of their
ambulances;

— users of ambulances may have the same problems of interpretation that affects their responsibility.
This second amendment?) gives an answer to questions concerning the application of EN 1789:2007 and
avoids differences in interpretation between such notified bodies to check compliance of vehicles specially

adapted to medical transportation (Road ambulances).

NOTE Such as the demonstration of compliance to the requirements of 4.5.9 or 4.3.

1) ) The first amendment published in 2010 only updates Table ZA.1 to consider the revision of Directive 93/42/EEC.
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1 Scope

This European Standard specifies requirements for the design, testing, performance and equipping of road
ambulances used for the transport and care of patients. It contains requirements for the patient’s
compartment.

This European Standard does not cover the requirements for approval and registration of the vehicle and the
training of the staff which is the responsibility of the authority/authorities in the country where the ambulance is
to be registered.

This European Standard is applicable to road ambulances capable of transporting at least one person on a
stretcher.

Requirements are specified for categories of road ambulances based in increasing order of the level of
treatment that can be carried out. These are the patient transport ambulance (types A; A,), the emergency
ambulance (type B) and the mobile intensive care unit (type C).

This European Standard gives general requirements for medical devices carried in road ambulances and used

therein and outside hospitals and clinics in situations where the ambient conditions can differ from normal
indoor conditions.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 3-7:2004+A1:2007 ¢d, Portable fire extinguishers — Part 7: Characteristics, performance requirements
and test methods

EN 420:2003+A1:2009 ¢4, Protective gloves — General requirements and test methods

N 455-1:2000 ¢, Medical gloves for single use — Part 1: Requirements and testing for freedom from
holes

EN 455-2:2009+A2:2013 ¢, Medical gloves for single use — Part 2: Requirements and testing for
physical properties

deleted text

EN 737-1:1998, Medical gas pipeline systems — Part 1: Terminal units for compressed medical gases and
vacuum

N 737-3:1998, Medical gas pipeline systems — Part 3: Pipelines for compressed medical gases and vacuum
deleted text

[*2 EN 794-3:1998+A2:2009 &, Lung ventilators — Part 3: Particular requirements for emergency and
transport ventilators

deleted text

EN 1041:2008+A1:2013, Information supplied by the manufacturer of medical devices
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%) EN 1865-1:2010, Patient handling equipment used in road ambulances — Part 1: General stretcher
systems and patient handling equipment

EN 1865-2:2010, Patient handling equipment used in road ambulances — Part 2: Power assisted stretcher

EN 1865-4:2012, Patient handling equipment used in road ambulances — Part 4: Foldable patient transfer
chair

EN 1865-5:2012, Patient handling equipment used in road ambulances — Part 5: Stretcher support

EN 12470-1:2000+A1:2009 &, Clinical thermometers — Part 1: Metallic liquid-in-glass thermometers with
maximum device

EN 13501-1:2007+A1:2009, Fire classification of construction products and building elements — Part 1:
Classification using test data from reaction to fire tests

EN 13544-1:2007+A1:2009 ¢, Respiratory therapy equipment — Part 1: Nebulizing systems and their
components

EN 14052:2012+A1:2012 ¢, High performance industrial helmets

N 60068-2-6:2008, Environmental testing — Part 2-6: Tests — Tests Fc: Vibration (sinusoidal) EQ

N 60068-2-29:1993 ¢4, Basic environmental testing procedures — Part 2: Tests; test Eb and guidance:
bump WEC 60068-2-29:1987)

N 60068-2-32, Basic environmental testing procedures — Part 2: Tests; test Ed: free fall (IEC 60068-2-
32:1975 + A1:1982 + A2:1990)

EN 60068-2-64:2008, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random

and guidance (JEC 60068-2-64:2008)
N 60601-1|, Medical electrical equipment

EN 60601-2, Medical electrical equipment

EN 60601-2-4:2011|, Medical electrical equipment — Part 2-4: Particular requirements for the basic safety
and essential performance of cardiac defibrillators (JEC 60601-2-4:2010)

EN 1SO 407:2004 ¢, Small medical gas cylinders - Pin-index yoke-type valve connections (SO 407:2004

deleted text

EN ISO 5359:2008, Low-pressure hose assemblies for use with medical gases (ISO 5359:2008

EN ISO 10079-1:1999, Medical suction equipment — Part 1: Electrically powered suction equipment — Safety

requirements (SO 10079-1:1999)

EN ISO 10079-2:1999, Medical suction equipment — Part2: Manually powered suction equipment

(S0 10079-2:1999)

EN ISO 10079-3:1999, Medical suction equipment — Part 3: Suction equipment powered from a vacuum or

pressure source (|SO_10079-3:1999)

EN ISO 10524-1:2006 @, Pressure regulators for use with medical gases — Part 1: Pressure regulators
and pressure regulators with flow-metering devices (|SO 10524-1:2006)
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EN ISO 10524-3:2009 &, Pressure regulators for use with medical gases — Part 3: Pressure regulators
integrated with cylinder valves (ISO 10524-3:2005)

EN ISO 11197:2004, Medical supply units |SO 11197:2004)

N ISO 14971:20124 ¢, Medical devices — Application of risk management to medical devices
EiSO 14971:2007, Corrected version 2007-10-01 )

N ISO 15002:2008 ¢, Flow-metering devices for connection to terminal units of medical gas pipeline
systems {SO 15002:2009)

%) EN 1SO 15223-1:2019, Medical devices — Symbols to be used with medical device labels, labelling and
information to be supplied — Part 1: General requirements (ISO 15223-1:2019)

EN ISO 19054:2006 ¢, Rail systems for supporting medical equipment SO _19054:2005)

EN ISO 20345:2011 @, Personal protective equipment — Safety footwear (|SO 20345:2011)

%) EN I1SO 20471:2013, High visibility clothing — Test methods and requirements (SO 20471:2013,
Corrected version 2013-06-01)

deleted text

EN ISO 80601-2-55:2011|, Medical electrical equipment — Part 2-55: Particular requirements for the basic
safety and essential performance of respiratory gas monitors (ISO 80601-2-55:2011)

EN 1SO 80601-2-61:2011|, Medical electrical equipment — Part 2-61: Particular requirements for basic safety
and essential performance of pulse oximeter equipment SO 80601-2-61:2011)

[*2 IEC 60364-7-721:2007, Low-voltage electrical installations — Part 7-721: Requirements for special
installations  or locations —  Electrical installations in caravans and motor caravans
(IEC 60364-7-721:2007-04)

deleted text

SO 5128:1980, Acoustics — Measurement of noise inside motor vehicles

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

patient and emergency patient

3141

patient

person whose condition requires appropriately trained personnel to provide medical care and/or suitable
transport

3.1.2

emergency patient

patient who through sickness, injury or other circumstances is in immediate or imminent danger to life unless
emergency treatment and/or monitoring and suitable transport to diagnostic facilities or medical treatment is
provided
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3.2

ambulance

vehicle or craft intended to be crewed by a minimum of two appropriately trained staff for the provision of care
and transport of at least one stretchered patient

3.3

types of road ambulances?)

3.31

type A: patient transport ambulance

road ambulance designed and equipped for the transport of patients who are not expected to become
emergency patients.

Two types of patient transport ambulance exist:
type As: suitable for transport of a single patient;
type A,: suitable for transport of one or more patient(s) (on stretcher(s) and/or chair(s))

3.3.2
type B: emergency ambulance
road ambulance designed and equipped for the transport, basic treatment and monitoring of patients

3.33
type C: mobile intensive care unit
road ambulance designed and equipped for the transport, advanced treatment and monitoring of patients

34

net vehicle mass

deleted text

deleted text ¢l mass according to 92/21/EEC modified of the road ambulance including the driver taken as
75 kg and all fixed installations

NOTE Loose portable patient handling, sanitary, medical and technical equipment are not included in net vehicle
mass.

3.5

ambulance loading capacity

difference between the permissible gross vehicle mass and the mass according to 92/21/EEC modified of the
road ambulance including the driver taken as 75 kg and all fixed installations, mass reserve according to
4.5.10 and all passengers

Note 1 to entry: This represents the mass that may be distributed on the road ambulance such that the permissible
axle loads are not exceeded.

deleted text
3.6

fixation system
system or device to ensure the permanent fixation of medical devices or other equipment into the ambulance

3.7

maintain system

bracket or other interface device used to secure a mobile or transportable item of equipment or medical device
of the vehicle without the use of tools

2) Road ambulances are road vehicles which comply with type approval for special use vehicles according to
Directive 2007/46/EEC ¢4 in the last applicable amended version.
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3.8

Technical Service (TS)

body authorized according to directive 2007/46/EEC to decide the conformity of the ambulance as a road
vehicle

3.9

means of verification (MoV)

deliverables or tests to be performed to allow the technical service to establish the compliance of the
ambulance to EN 1789:2007 in the context of the vehicle type approval

3.10
non equipped ambulance
ambulance without any equipment as listed in Table 9 to Table 19

Note 1 to entry: Stretcher support as defined in EN_1865-5:2017 is included in the non-equipped ambulance.

4 Requirements

4.1 General requirements

411 General
deleted text

Road ambulances equipment shall, when operated in normal use and maintained according to the instructions
of the manufacturer, cause no safety hazard which could reasonably be foreseen using risk management
procedures in accordance with [% EN_ISO 14971:2012 &1 and which is connected with their intended
application, in normal condition and in single fault condition.

deleted text

41.2 Maximum overall dimensions

The maximum overall dimensions shall be in accordance with the following:

— length in accordance with Directive 92/21/EEC modified;

— height 3 000 mm (measured at net vehicle mass excluding flexible antenna);

— width in accordance with Directive 92/21/EEC modified.

41.3 Wheel arch clearance

Vehicle converters shall maintain the minimum wheel arch clearance specified by the chassis manufacturer.
4.2 Performance-braking and acceleration

4.21 Acceleration

A road ambulance loaded to permissible gross vehicle mass shall be able to accelerate from 0 km/h to
80 km/h within 35 s.
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4.2.2 Braking

An original equipment manufacturer’s anti-lock braking system shall be fitted.

4.2.3 Safety system

The vehicle should be fitted with a control system for stabilisation and a passive safety system.

NOTE Examples of a control system for stabilisation are an electronic brake distribution system and traction control.
Examples of a passive safety system could be an air bag, a collapsible steering column and an energy absorbing body
structure.’

4.3 Electrical requirements

4.3.1 General

I%) Electrical installations added to the one of the base vehicle shall comply with those clauses of
IEC 60364-7-721:2007 which are applicable to ambulances.

4.3.2 Electromagnetic compatibility (EMC) - Communication equipment

Communication equipment (e.g. radio installation) shall comply with national regulations.

For the supply system of the medical equipment the EN 60601-1 and EN 60601-2 series shall apply.

To minimize any risk to the safe operation of the complete ambulance and any of the equipment operated on
or in the vehicle from the effects of electromagnetic influences created by the vehicle or its equipment, the
complete operational vehicle should consists of components, equipment or sub systems that complies or are

certified as conforming to the respective industry EMC regulations.

NOTE An ambulance as supplied and certified may not be fully equipped and therefore some responsibility for added
equipment after conversion rests with the customer/user.

4.3.3 Battery and alternator

Batteries shall be positioned to allow maintenance without removing the battery from its securing device. The
construction of the battery and all connections to it shall be such as to prevent any possibility of an inadvertent
short circuit.

For types A,, B and C road ambulances the electrical system shall be capable of holding a reserve of
electrical power for restarting the engine.

The characteristics of starter batteries shall comply with Table 1. The characteristics of additional batteries, if
fitted, shall comply with Table 1.

NOTE 1 Additional batteries may be required to power the medical devices carried on board and the intended use of
the ambulance.

The characteristics of the alternator shall comply with Table 1.
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Table 1 — Minimum capacity/power

Type of road ambulance
A1 A2 B C

54 Ah up to
4 seats and 80 Ah

I;l;cmal voltage 54 Ah more than 4 seats 80 Ah 80 Ah
Starter in the
battery(ies) compartment
Nominal voltage _ B 63 Ah 63 Ah
24V (2x12V) (2x12V)
l;lgcmal voltage _ _ 80 Ah @ 80 Ah
Additional P
battery(ies) | Nominal voltage - - 63 Ah @ 63 Ah
24V (2 x12V) (2x12V)
Alternator power 700 W 700 W 1200 W 1200 W

a8 Recommended for special operational conditions.

b Additional batteries shall have high cyclic stability (e.g. gel batteries) and of a sealed type.

NOTE 2 When the engine is idling electrical stability should be maintained between electrical load and alternator
output. In order to achieve this it may be necessary to fit an electrical load prioritization (2l device to the vehicle.

4.3.4 Electrical installation

4.3.41 In type B and C road ambulances there shall be a recessed externally mounted power connector
to enable external power to be provided for operations such as the following:

— charging battery(ies);

— operating medical devices, when installed;

— operating a patient compartment heater, when installed;
— operating an engine preheater, when installed.

The connector for 110 V or 220/240 V, shall be a male connector and not interfere with the electrical and
mechanical safety.

It shall be not possible to start the engine whilst it is connected to an external deleted text ¢4 power supply
unless an automatic mechanical disconnection is fitted.

If no automatic mechanical disconnection is fitted, the connector shall be on the driver’s side.

The 110 V or 220/240 V circuit shall be protected either by an "earth leakage device" with a maximum setting
of 30 mA or by a separate transformer. If the protection is given only by an "earth leakage device" there shall
be a label near the plug that reads as follows: "CAUTION! CONNECT ONLY TO AN AUTHORISED
SOCKET."

4.3.4.2 The patient’'s compartment shall be fitted with the minimum number of connections as given in
Table 2. For these connections a permanent power supply shall exist.
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Table 2 — 12 V connections for medical devices in patient’s compartment

Type of road ambulance
A A, B C
M|n|mum number of 5 > 4 4
connections
4.3.4.3 Any additional electrical systems fitted to the base vehicle shall be separate from the base vehicle

electrical system and the body or chassis shall not be used as an earth return for additional circuits.

All circuits in the additional system(s) shall have separate overload protection3). All circuits shall be well
defined and cables clearly marked at the connection points and at a maximum of 1m intervals along its length.

The system shall have enough circuits and be so constructed that when/if a circuit fails some illumination
and some power supply sources for medical technical equipment still work.

4.3.4.4 The wiring and, where applicable conduits, shall withstand vibrations. No wiring shall be located
in or pass through conduit intended for medical gas installation. The wiring shall not be loaded higher than that
stated by the wire manufacture.

4.3.4.5 Where there are different voltage systems, the connections shall be non-interchangeable.

4.3.5 Visual and audible warning system

The vehicle shall be fitted with a visual warning and audible warning system to assist emergency passage.
These systems shall comply with national regulations where they exist.

NOTE The visual and audible warning system is optional for type A ambulances according to national regulations.
4.4 Vehicle body

441 Fire safety

The interior materials shall conform to the specification of EN 13501-1:2007+A1:2009.

4.4.2 Driver's seat configuration

For all types of road ambulances the ergonomic space of the driver's compartment and of the seat adjustment
as approved by the base deleted text ¢ manufacturer shall not be reduced.

4.4.3 Minimum loading capacity

The minimum loading capacity shall be in accordance with Table 3.

3)  Overload protection may consist of either fuses or so called Electronic Management Control systems.

Documents
14 Document Sharing Hub

Full document details: BS EN 1789:2007+A2:2014


http://www.avadocuments.com/doc/bs-en-1789-2007-a2-2014
http://www.avadocuments.com/doc/bs-en-1789-2007-a2-2014

BS EN 1789:2007+A2:2014
EN 1789:2007+A2:2014 (E)

Table 3 — Minimum loading capacity (persons)

Type of road ambulance

A, A, B C
Number of seats and/or stretcher 3 4 3 4
facilities (in addition to the drivers seat) 5a

a  With two stretchers.

If needed, a notice shall be displayed in the drivers' compartment stating the maximum number of seated,
wheelchair and stretcher patients and cab occupants that can be carried.

EXAMPLE 1

DRIVER COMPARTMENT: driver and no cab passenger with the following patient's compartment occupants
PATIENT COMPARTMENT:

— 3 seated persons and 1 stretcher person;

— or 4 seated persons and no stretcher;

— or 2 seated persons and 2 wheelchair occupants.

EXAMPLE 2

DRIVER COMPARTMENT: driver and one cab passenger with the following patient's compartment occupants
PATIENT COMPARTMENT:

— 2 seated persons and 1 stretcher person;

— or 2 seated persons and 1 wheelchair.

The notice shall be supplied by the ambulance builder taking account of the maximum weight capacity of the
vehicle.

444 Bulkhead

A full bulkhead4) or a bulkhead with a door shall separate the driver's compartment from the patient’s
compartment. Where a door is fitted, it shall not be possible to drive the vehicle with the door in the open
position. This door shall be secured against opening if the road ambulance is in motion.

One or two windows with a minimum separation of 100 mm shall be provided in the bulkhead deleted
text 3. The windows shall allow direct visual contact with the driver. The opening area of the window shall
have a maximum area of 0,12 m2. It shall be secured against self-opening and shall have an adjustable blind
or other means of preventing the driver being disturbed by the light of the patient’s compartment.

4) Also called a "partition wall".
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4.4.5 Openings (doors, windows, emergency exits)

4451 General

There shall be a minimum of two openings — one at the rear (door/tailgate) and one at the side (door/window)

of the patient's compartment.

All openings shall have seals to protect against the ingress of water.

All openings shall comply with the minimum dimensions set out in Table 4.

Table 4 — Minimum opening dimensions in the [%) patient's ¢ compartment

Type of road ambulance

A, @ A8 B c
mm mm mm mm
Height € 800 1.200 1.400
Side opening
Width © 600 660 660
) Height 900 900 1.200 1.500
Rear opening
Width 900 900 1.050 1.050

a
b

[

Corner radius of conversions which reduce the opening area by less than 10 % are permitted.
The dimensions provided by the original manufacturer shall not be reduced.

If it is a window, the height and width dimensions may be interchanged.

See EN 1864 for stretcher dimensions which should be taken into account.

NOTE The side and/or rear doors can be used as emergency exit.

4.4.5.2 Doors

Each external door allowing direct access to the patient's compartment shall be fitted with a security

system which enables the following:
a) lock and unlock from inside without use of a key®);

b) lock and unlock from outside with use of a key®)®);

c) unlock from the outside using a key®) when the door is locked from the inside.

NOTE This security system may be integrated with an optional central locking system.

The patient’s compartment doors shall be capable of being positively restrained in the open position.

5) The key can be a mechanical or non-mechanical device.

6)
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An audible and/or visual signal shall warn the driver when any external door including those not allowing
direct access to the patient's compartment, is not completely closed when the vehicle is in motion.

4453 Windows

In the patient’s compartment, there shall be a minimum of two external windows. There shall be one on each
side or one on one side and the rear.

The windows shall be positioned or %2 designed to ensure patient’s privacy when required. deleted
text ¢

44.6 Loading area

The loading area dimensions shall be in accordance with Table 5.

Table 5 — Loading area dimensions

Type of road ambulance

A A, B C
I?2 Tailgate height (in the open H, minimum 1800 1800 1900 1900
position)

mm mm mm mm
(see Figure 1) @
Loading angle a (stretcher) maximum 16° b 16° b 16° b 16° b
Loading height (stretcher) When the patient is manually loaded or unloaded on the stretcher, the

centre of the stretcher handles shall be no more than 825 mm above
ground level. The maximum height of either the floor or the loading
holding assembly above ground level shall not exceed 750 mm at net
vehicle mass plus loose equipment.

a8 From ground to lowest point of fully opened tailgate at gross vehicle mass.

b The loading angle shall be kept as low as possible.

Where a ramp or lift is installed between ground level and vehicle floor level it shall be covered with an
anti-slip &2 surface and capable of taking a [~ deleted text & load of 350 kg. In the event of a power failure
the loading device shall be capable of being operated manually.
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Figure 1 — Tailgate height (in the open position)
4.5 Patient’s compartment

4.51 General

The patient’'s compartment shall be designed and constructed to accommodate the medical devices listed in
Tables 9 to 19 in accordance with the vehicle type.

The ceiling, the interior side walls and the doors of the patient's compartment shall be lined with a material
that is non-permeable and resistant to disinfectant.

The edges of surfaces shall be designed and/or sealed in such a way that no fluid can infiltrate. If the floor
arrangement does not allow fluids to flow away, one or more drain with plugs shall be provided.

Exposed edges that could come into contact with the occupant's hands, legs, head etc., during normal use
shall have a radius of curvature of not less than 2,5 mm except in the case of projections of less than 3,2 mm,
measured from the panel. In this case, the minimum radius of curvature shall not apply provided the height of
the projection is not more than half its width and its edges are blunted.

All installations in the patient compartment above 700 mm shall not have sharp exposed edges and shall
terminate in rounded edges. A sharp exposed edge is defined as an edge of a rigid material having a radius of
curvature of less than 2,5 mm.

Edges that can be contacted by using the apparatus and procedure described in 5.4 shall have an edge with
radius of curvature greater than or equal to 2,5 mm or shall be made from a non-rigid material. Medical
equipment and their holding devices (for example stretchers, platforms, suction units etc.) are excluded.

Drawers shall be secured against self-opening and where lockers are fitted with doors that open
upwards they A2 shall be fitted with a positive hold open mechanism. Type B and C road ambulances shall
be equipped with a lockable drugs compartment with security lock.

Floor coverings shall be chosen that will provide adequate grip for the attendant including when wet and
should be durable and easy to clean.

Type B and C road ambulances shall be fitted with a hand-holding device positioned above the stretcher. For
type C the hand-holding device shall be positioned along the longitudinal axis.
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