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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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F[governmental, In_liaison with 190, also take part in the Wwork. SO collaborates close
national Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftynternationa
rnational Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

7176-14 was prepared by Technical Committee ISO/TC 173,/Assistive products for persons w
committee SC 1, Wheelchairs.

second edition cancels and replaces the first edition (ISO 7176-14:1997), all clauses of which
nically revised.

7176 consists of the following parts, under the@eneral title Wheelchairs:
Part 1: Determination of static stability

Part 2: Determination of dynamic stability of electric wheelchairs

Part 3: Determination of effectivéness of brakes

Part 4: Energy consumption_of electric wheelchairs and scooters for determination of theoreti
range

Part 5: Determination/of dimensions, mass and manoeuvring space
Part 6: Determination of maximum speed, acceleration and deceleration of electric wheelchair
Part 7: Measurement of seating and wheel dimensions

Part 8-"Requirements and test methods for static, impact and fatigue strengths

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for voting. Publication as an

ct of patent

ith disability,
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Part 10: Determination of obstacle-climbing ability of electric wheelchairs
Part 11: Test dummies

Part 13: Determination of coefficient of friction of test surfaces

Part 14: Power and control systems for electrically powered wheelchairs and scooters — Requirements

and test methods
Part 15: Requirements for information disclosure, documentation and labelling

Part 16: Resistance to ignition of upholstered parts — Requirements and test methods
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— Part 19: Wheeled mobility devices for use in motor vehicles

— Part 21: Requirements and test methods for electromagnetic compatibility of electrically powered
wheelchairs and motorized scooters

— Part 22: Set-up procedures
— Part 23: Requirements and test methods for attendant-operated stair-climbing devices
— Part 24: Requirements and test methods for user-operated stair-climbing devices

— Part 26: Macabulary
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Introduction

This part of ISO 7176 specifies some wheelchair tests that are conducted on an inclined test plane. The
intention of these tests is not to evaluate the performance of a wheelchair at the maximum gradient on which it
is capable of operating. Instead, the objective is to reveal any changes in the wheelchair's behaviour that
might occur under fault conditions, and these changes are more readily discovered when it is operated on a
slofe. For convenience, the Inclined test plane has a fixed gradient, representative of those_oh which the
whgelchair might be used.

The| range of ambient temperatures under which testing is carried out is limited to allowcomparispn between
the performance of a wheelchair in normal operation and performance when faults are intfroduced.

© ISO 2008 — All rights reserved Vi
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Wheelchairs —

Part 14:
Power and control systems for electrically powered wheelchairs

car
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uate precautions are not taken. It refers only to technical suitability and @does not a
'ying out or commissioning the tests from legal obligations relating to health and safet

could cause the wheelchair to exhibit dangerous behaviour, it is“‘recommended t
[ying out those tests, the likely outcome is assessed to establish appropriate arrang

Scope

lectrically powered wheelchairs and scooters. It sets,safety and performance requirements
ng normal use and some conditions of abuse and failure. It also specifies methods of measurg
Es necessary to operate controls and sets limits on the forces needed for some operations.

part of ISO 7176 is applicable to electrically*powered wheelchairs and scooters with a maxi
jreater than 15 km/h intended to provideiindoor and/or outdoor mobility for one disabled pe
s lies in the range specified in ISO 7176-11.

Normative references

following referenced,-documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
ment (including any;@mendments) applies.

3287, Powered-industrial trucks — Symbols for operator controls and other displays
7176-3,\Wheelchairs — Part 3: Determination of effectiveness of brakes

7176-4, Wheelchairs — Part4: Energy consumption of electric wheelchairs and s
rmihation of theoretical distance range

to health if

. For tests
at prior to
ements to

b}olve those

part of ISO 7176 specifies requirements and associated test methods for the power and confrol systems

that apply
ment of the

mum speed
rson whose

For dated
referenced

cooters for

ISO 7176-6, Wheelchairs — Part 6: Determination of maximum speed, acceleration and deceleration of
electric wheelchairs

ISO
ISO
SO

7176-9, Wheelchairs — Part 9: Climatic tests for electric wheelchairs
7176-11, Wheelchairs — Part 11: Test dummies

7176-13, Wheelchairs — Part 13: Determination of coefficient of friction of test surfaces

ISO 7176-15, Wheelchairs — Part 15: Requirements for information disclosure, documentation and labelling
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ISO 7176-21, Wheelchairs — Part 21: Requirements and test methods for electromagnetic compatibility of
electrically powered wheelchairs and motorized scooters

ISO 7176-22, Wheelchairs — Part 22: Set-up procedures

ISO 7176-26, Wheelchairs — Part 26: Vocabulary

IEC 60529,

Degrees of protection provided by enclosures (IP Code)

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance

IEC 60601-
performanc

IEC 61032,

IEC 62262,
impacts (IK|

EN 563, S

temperature limit values for hot surfaces

EN 12182,
EN 30993-1

UL 94, Test

3 Terms and definitions

For the purposes of this document, the terms and defifitions given in ISO 7176-26 and the following apply

3.1
nominal vd

suitable approximate value of the voltage Gsed to designate or identify a battery

[Adapted fr

3.2

command gignal

1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and esse
e — Collateral standard: Electromagnetic compatibility — Requirements and tests

Protection of persons and equipment by enclosures — Probes for verification

code)

bfety of machinery — Temperatures of touchable surfaces — Ergonomics data to estal

Technical aids for disabled persons — General requirements and test methods
, Biological evaluation of medical devices — Part 1: Guidanée on selection of tests

s for flammadbility of plastic materials for parts in devices<and appliances

Itage

bm [EV 482-03-31]

hnal from the control device

fice
whichithe operator indicates the desired speed and/or direction of movement of the wheelchair

ntial

Degrees of protection provided by enclosures for electrical equipment against external mechanical

blish

electrical si
3.3

control dey
device with
NOTE

3.4
controller

CONtror aevice cdin De al Iritegral part Of'a Controlfier.

electrical devices, circuits, and the case(s) in which they are housed that are used to convert the operator's
indication of desired speed and/or direction of movement into the appropriate power to be supplied to the

motor(s)

3.5

pinch point
location at which a moving part comes into contact with or close proximity to another part such that another
object at that location would be cut or crushed
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3.6

battery

one or more cells fitted with devices necessary for use, for example case, terminals, marking and protective
devices

[IEV 482-01-04]
3.7

battery compartment
removable or non-removable enclosure for one or more batteries

3.8
battery pack
rempvable battery compartment that contains one or more batteries

NOTE If there are no removable battery compartments, a battery pack consists of a single battery.

3.9
bat{ery set
set pf interconnected batteries used to power a wheelchair

3.1¢
bat{ery charger
dev|ce that is connected to supply mains and to a battery set for thie purpose of charging the batterjes

3.11
cutjoff voltage
spegified voltage at which the discharge of a battery is considered finished

3.12
hazprdous situation
circumstance in which people, property or thetenvironment are exposed to one or more hazard(s)

[IEG 60601-1]

3.13
hazpard
potential source of harm

[IEQ 60601-1]
3.14
harm

physical injufy or damage to the health of people or animals, or damage to property or the environrhent

[IEG 60601-1]

3.15

enclosure

part providing protection of equipment against certain external influences and, in any direction, protection
against contact

NOTE 1 Enclosures provide protection of equipment against harmful effects of mechanical impacts.

NOTE 2  Barriers, shapes of openings or any other means — whether attached to the enclosure or formed by the
enclosed equipment — suitable to prevent or limit the penetration of the specified test probes, are considered as a part of
the enclosure, except when they can be removed without the use of a key or tool.

© 1SO 2008 — All rights reserved 3
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3.16
capacity

14:2008(E)

(for cells or batteries) electric charge which a cell or battery can deliver under specified discharge conditions

NOTE
practice, cap

acity is usually expressed in ampere hours (Ah).

[IEV 482-03-14]

3.17

rated capacity

The Sl unit for electric charge, or quantity of electricity, is the coulomb, C [1 C =1 As (ampere second)] but in

capacity va
[IEV 482-03

3.18
discharge

electric curilent at which a battery is discharged

NOTE
results in an

1

[IEV 482-03

3.19

charge rate

(relating to

NOTE T
manufacture

[IEV 482-05

3.20

theoretical
electric cha
estimated t
for a known

3.21
terminal
conductive

circuit or elgctric network.to one or more external conductors

[IEV 1561-12

ue of a battery determined under specified conditions and declared by the manufacturer

-15]

rate

'he discharge rate is calculated as the rated capacity divided by the corresponding discharge time, w
electric current.

-25]

secondary cells and batteries) electric current at which-a secondary cell or battery is charged

[he charge rate is expressed as the reference currentJ,= C/n where C.is the rated capacity declared b
and n is the time base in hours for which the rated.€apacity is declared.

-45]
state of charge

D remain in a battery that has been fully charged and then discharged at a known discharge
time, and expressed as a percentage of the rated capacity

part of a deviee,/ electric circuit or electric network, provided for connecting that device, ele]

-12]

NOTE f

hich

the

rge added to a fully discharged.battery by charging at a known charge rate for a known time, or

rate

ctric

Removable bolts, screws and fasteners are not considered part of a terminal.

3.22

analogue signal
signal in which the characteristic quantity representing information may at any instant assume any value within

a continuou

NOTE
information.

s interval

[IEV 702-04-02]

For instance, an analogue signal may follow continuously the values of another physical quantity representing
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3.23
leakage current
electric current in an unwanted conductive path other than a short circuit

[IEV 151-15-49]

4

4.1
wh

Apparatus

Inclined test plane, with a surface of sufficient friction (as specified in ISO 7176-13) to cause minimal

ol elippngn, of sufficient _size to enable the npplir\nhln tests cpnr\ifind in_this pnrf of 1SQO

7176 to be

pert

The)
the

NOT
speg

4.2
suff]

NOT
sped

4.3
55 ¢
test

4.4
20 K

4.5

NOT

Suitadble methods include:

a)
b)
4.6
volt

The)
whs

ormed and with a marker from which wheelchair stopping distance can be measured.

inclined test plane shall be fixed at 3° or 6° to the horizontal. The steeper gradient shall'be
oaded wheelchair (see 5.2) is unable to climb it at a speed greater than 0,5 km/h.

E An inclined test plane of size 6,0 m x 1,5 m will usually be suitable for testing“a, wheelchair with
d of 6 km/h.

Horizontal test plane, with the same high-friction surface as thé-intlined test plane (4
cient size to enable the applicable tests specified in this part of ISO 7176 to be performed.

E A horizontal test plane of size 6,0 m x 1,5 m will usually be suitable for testing a wheelchair with
d of 6 km/h.

Acoustic test area, marked on a horizontal plane inta.room with an ambient noise level no
B(A-weighted) and of sufficient length for the wheelchair to attain its maximum speed before r
area specified in 10.6 and to stop safely beyond the test area.

Speedometer, or other means for measuring the speed of a wheelchair within a range (¢
m/h, to an accuracy of £ 0,5 km/h.

Means of measuring stopping distance of a wheelchair, to an accuracy of + 100 mm.

E It is important that the means for measuring the speed (4.4) and stopping distance give the requir

a photocell-operated interrupting switch capable of detecting reflective tape or a light source on the test ¢

a “fifth wheel” capable) of recording the distance travelled where the recording device can be st
interrupting switch!¢

Voltage source, with a voltage adjustable in the range 0,25 Ug to 1,5 Ug, where Uy is
hge of the battery set, expressed in volts.

voltage source shall be capable of supplying the peak current drawn from the battery
elehair operation and shall be capable of sinking the peak current returned to the ba

ised unless

a maximum

1), and of

a maximum

t exceeding
eaching the

f 0 km/h to

bd accuracy.

lane;

arted by the

he nominal

set during
tery during

wh
this

4.7

4.8

eichairoperation. Any change i the vottage shaltbe no greater than 5 % of Ug white the curr
range.

Test probe B, as specified in IEC 61032.

Test probe 18, as specified in IEC 61032.

ent is within

49 Test probe 11, as specified in IEC 61032, capable of attachment to a force measuring instrument

4.1

1). See Figure 1.
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Dimensions in millimetres

50

A
Y

Key

1 force measuring instrument
2  stop plgte

Figure 1 — Test probe 11 (informative)

4.10 Sma!: unjointed-test probe, constructed as specified for test probe 18 (4.8), but without joints, [and
capable of attachmentto a force measuring instrument (4.11) both with and without the handle extension.

4.11 Force meéasuring instrument, capable of measuring forces in the range of 0 N to 150 N in incremgnts
of 1 N with gfi-accuracy of + 1 N.

4.12 Force measuring instrument for control devices, capable of measuring forces in a range of O N to
10 N in 0,1 N increments with an accuracy of + 0,1 N, and that can be fitted with a rigid spherical tip of radius
5,0mm + 0,2 mm.

4.13 Positive differential air pressure measuring device, capable of measuring positive differential air

pressure, relative to local atmospheric pressure, in a range of 0 kPa to 20 kPa in 200 Pa increments with an
accuracy of + 200 Pa.

6 © 1SO 2008 — All rights reserved
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4.14 Negative differential air pressure measuring device, capable of measuring negative differential air
pressure, relative to local atmospheric pressure, in a range of 0 kPa to —20 kPa in 200 Pa increments with an
accuracy of + 200 Pa.

4.15 Test circuit, that can be arranged as shown in Figure 2 and Figure 3, comprising the following:

a) direct current ammeter, capable of measuring current in the range 0 mA to 10 mA in 1 mA increments
with an accuracy of + 1 mA, and capable of withstanding a current of 100 mA;

b) a resistor of resistance R + 5 %, where R (in ohms) is calculated from the following expression:

whdre Ug is the nominal voltage of the battery set.

EXAMPLE At 12V, Ris 120 Q; at 24 V, R is 240 Q.

Thel minimum power rating P (in watts) of the resistor is calculated from the-following expression:
P=0,1xUg

c) |test probe 11 (4.9).

Key

1 test probe
2 wheelchair battery set

%E

Figure 2 —Test circuit in positive configuration

.

Key

1  testprobe 1 R
2 wheelchair battery set

%

Figure 3 — Test circuit in negative configuration

4.1 Circuit breaker, manually operated, capable of interrupting the maximum possible currenf obtainable
fronp_the battery set or batteries, such that the voltage drop across the circuit breaker and its assogiated wiring
at that current does not exceed 10 % of the nominal voltage of the battery set.

NOTE Typical wheelchair batteries have maximum short-circuit currents of several hundred amperes.

4.17 Means for supporting the wheelchair, such that it is upright and secure, with all wheels lifted off the
ground and free to revolve.

4.18 Means for measuring sound pressure level, to an accuracy of + 3 dB(A-weighted).

4.19 Fine wire thermocouples, with suitable means for indicating temperature to an accuracy of + 2 °C.

© 1SO 2008 — All rights reserved 7
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4.20 Means for measuring motor current, to an accuracy of + 5 % of the maximum stall current of the

wheelchair

4.21 Test

motors.

track, as specified in ISO 7176-4.

4.22 Voltmeter, capable of measuring the voltage of the battery set to an accuracy of + 1 %.

4.23 Variable resistance, capable of being set within the range 20 kQ to 1 MQ.

5 Preparation-oftestwheelechair——MM————————————————————————————————————————

5.1 Whekglchair set-up

Set up the Wheelchair in accordance with ISO 7176-22.

NOTE The battery set-up is changed for some tests.

5.2 Loading the wheelchair

If required fpr a particular test, load the wheelchair using one of the following:

a) adummy as specified in ISO 7176-22, selected and fitted as specified'in that part of ISO 7176;

b) ahuman test occupant, combined with a mass evenly distributed over the seat of the wheelchair such
the total is within % kg of the mass of the dummy specified(ina).

Where a dymmy is fitted to a wheelchair that has an antetior pelvic support, the support should be use

restrain the

Where a h
person's sa

NOTE
test occupan

5.3 Whe

Measure ar
in 1ISO 7174

Measure af
down the in

5.4 Whe

l

dummy.

iman test occupant is used, it is essential that appropriate precautions be taken to ensure
fety.

t needs to get out of the chair guickly.

plchair attributes

d record the maximum speed, v, of the wheelchair on a horizontal surface by the method spec
6.

d record:the maximum stopping distance, L, at speed (0,5 + 0,05) x v, of the wheelchair mo
clined-test plane (4.1) by the method specified in ISO 7176-3 for normal operation.

lchair documentation

Use of anterior pelvic support by athuman test occupant may be hazardous, for example in the event thal

that

d to

the

t the

fied

ving

Obtain circuit diagrams for the wheelchair from the wheelchair manufacturer.
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ISO 71761

Preparation records

Record the following information for each test:

a)
b)
c)

d)

the wheelchair equipment specified for the test;
the position of any adjustable parts of a body support system;
the battery manufacturer and battery type reference;

the mass and configuration of the dummy or human load if used

6

6.1
The
othe
beg

beg
prog

6.2

The

6.3

Car

7
71

71.

In t
elim
and
inte
hav

Guidance for tests

Test order

tests used to verify the requirements given in Clauses 7 to 14 may be_performed in any o
rwise stated in the test methods. Reverse any modifications made te'the wheelchair for a

nning another test. Record the nature of any such repairs in the test report. Repeat the
edures specified in Clause 5 after any such repairs.

Batteries

manufacturer shall declare the nominal voltage and thé cut-off voltage of the battery set.

Test conditions

[y out the tests at an ambient temperature of 20 °C + 5 °C.

Single fault safety
Single fault conditions

1 General

ne event of aysingle fault condition arising in a wheelchair, appropriate means should be
inate or reduce as far as possible consequent risks. However, wheelchair control systems 4
diverse,{making it impractical to write specific requirements. Furthermore, because of thq
hrationof*electronic devices that are commonly used in control systems, it is possible that teg
b neldirect access to many of the functional elements.

NOT

E Software 1esting 1S ot a0aressed T this edition of this part of 1SO 7 176, UUe 10 1ts fmpracticabtity.

7.1.2 Requirements

4:2008(E)

der, unless
test before

nning another test. Repair or replace any parts of the wheelchair"damaged during tegting before

applicable

adopted to
re complex

increasing
t personnel

The manufacturer shall adopt appropriate means to eliminate or reduce as far as possible the probability of a
hazardous situation developing in the event of a single fault condition.

NOTE Single fault conditions that have been observed in wheelchairs include:

short and open circuits of conductors and wiring;
exposure of electronic components to liquids, such as rainwater and urine;

component failure, such as leakage, internal short circuit, latched logic state.
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The manufacturer shall declare to test personnel the means by which the wheelchair is made safe against
single fault conditions.

7.2 Controller command signal processing failure

7.21

General

It is important that a single command signal error due to an open-circuit, short-circuit or leakage current does

not result in

a hazardous situation.

7.2.2 Requirements

7.2.2.1

a) does ng
b) does ng
c) does ng

When the W
distance no

7.2.2.2
a) resulti

b) resulti

the ocd
c) resulti
723 Tes
WARNING
protect te
speed in
7231 H
7.2.311

control
wheelc

2}

Provision shall be made to ensure that an open-circuit or short-circuit command signalfailure
t result in loss of control of the wheelchair other than to stop,

t prevent the wheelchair from stopping when the control device is put in its stop position,

t result in a hazardous situation.

heelchair is tested in accordance with 7.2.3.2 and 7.2.3.3, it shall stop without tipping over with
t exceeding 5 x L.

Testing the wheelchair in accordance with 7.2.3.4 shall npt
h any drive wheel turning with a circumferential speed that is greater than 0,1 m/s,

n movement greater than 10 mm of any part of the wheelchair that usually comes into contact
upant,

h a hazardous situation (e.g. fire).
t method

— This test can be hazardous. It is essential that appropriate safety precautions be take

uncontrolled way.
reparation
Examine the-wheelchair and its circuit diagram to locate

deviee.conductors that carry signals involved in the speed and/or direction control of
haif,

ina

with

h to

personnel. A wide test area is needed since the wheelchair may start moving at maximum

the

conductors that supply power and/or reference signals to the control device,

come into contact with the occupant,

conductors that carry signals involved in controlling the motion of parts of the wheelchair that usually

and which are suitable for introducing disturbances into those signals that could affect the control of the

wheelchair.

NOTE
tracks.

10

Suitable conductors can include discrete wires, component leads, connector terminals and printed circuit
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3.1.2

introducing open circuits in them.

7.2,

3.1.3 For each of the conductors identified in 7.2.3.1.1, identify all other conductors

reasonably foreseeable that a short circuit could occur between them.

7.2,
ana

7.2.

3.1.4 Among the conductors identified in 7.2.3.1.1, identify each conductor that is used
logue signal.

3.1.5 For each of the conductors identified in 7.2.3.1.4, identify all other conductors

Identify one point on each of the conductors identified in 7.2.3.1.1 which may be used for

where it is

to carry an

where it is

reasonably foreseeable that a current leakage path due to contamination from liquids could occur between

ther

NOT
encl
insig

NOT
encl

NOT

to th
encl

7.2.
Mak
Swi
disdg

swif

Swi

a straight line down the inclined test plane’ towards it until a speed of (0,5 + 0,05) x v is achieved

mal

P

Mes3d
+ 1(

Swi

Res

Swi

n.

E1 Examples include: conductors in a cable connecting the control device enclosure to another G
bsure; adjacent connector terminals in exposed connectors on the control device enclosure; adjacer

E2 Examples of conductors not included: conductors in an encapsulated subassembly within the ¢
bsure; tracks or components on a printed circuit card assembly that are conformally Coated.

E 3  Enclosures that do not allow ingress of water when subjected to the test’specified in 13.1 after be
e impact test specified in 14.2 may be considered unlikely to allow contamination by liquids, except
bsures have fragile flexible components as part of their environmental proteetion, such as typical joystick

B.2 Open-circuit test

e provision for the wheelchair to be driven on the inclined test plane (4.1).

ch off the controller and disconnect it from the battery set. For one of the points identified
onnect the conductor to be tested and connect;it via a switch back to its original connection
ch and reconnect the battery set.

ch on the controller. Note the position of-the marker on the test plane and drive the wheelchair

ker is reached, open the switch.

sure along the centreline of'the track of the driving wheels the distance taken to stop to an
0 mm.

ch off the controller‘and close the switch.

et and/or replace/any circuit protection devices.

as
ma

Fight [ine down the inclined test plane towards it until a speed of (0,5 + 0,05) x v is achieveq

ch on the controller. Note the position of the marker on the test plane and drive the wheelchair

eris feached, open the switch and put the control device to its stop position.

omponent or
t conductors

e the control device enclosure that could get wet if the enclosure were damaged and liquid were to leak into it.

pntrol device

ng subjected
where such
jaiters.

n7.2.3.1.2,
. Close the

forwards in
. When the

accuracy of

forwards in
. When the

Measure along the centre line of the track of the driving wheels the distance taken to stop to an accuracy of
+ 100 mm.

Res

et and/or replace any circuit protection devices.

Repeat the test for each of the conductors identified in 7.2.3.1.2.

7.23.3

Short-circuit test

Make provision for the wheelchair to be driven on the inclined test plane (4.1).

Switch off the controller and disconnect the battery set.
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From those conductor pairs identified in 7.2.3.1.3, make provision for connecting the two conductors via a
switch without changing the original connections (to simulate a short circuit).

Open the switch and reconnect the battery set.

Switch on the controller. Note the position of the marker on the test plane and drive the wheelchair forwards in
a straight line down the inclined test plane towards it until a speed of (0,5 + 0,05) x v is achieved. When the
marker is reached, close the switch.

Measure along the centreline of the track of the driving wheels the distance taken to stop to an accuracy of

+ 100 mm.

Switch off tI|1e controller and open the switch.

Reset and/q
Switch on t
a straight li
marker is reg

Measure al
+ 100 mm.

Reset and/(

Repeat the

7234 L

Support the
and free to

Switch off the controller and disconnect the battery set.

From thosg
variable res
variable res
Reconnect

Adjust the

resistance per second.

While varying the resSistance, observe whether any drive wheel turns with a circumferential speed greater

0,1 m/s or
10 mm.

r replace any circuit protection devices.

ne controller. Note the position of the marker on the test plane and drive the wheelchair forwarg
he down the inclined test plane towards it until a speed of (0,5 + 0,05) x v ishachieved. When
ached, close the switch and put the control device to its stop position.

bng the centreline of the track of the driving wheels the distance taken-to stop to an accurag

r replace any circuit protection devices.
test for every combination of two conductors from those, identified in 7.2.3.1.3.
eakage current test

wheelchair by suitable means (4.17) so that it'is secure with the drive wheels lifted off the grg
revolve.

conductor pairs identified in 7.2.371.5, make provision for connecting the two conductors V
istance (4.23) without changing. the original connections (to simulate a leakage current). Sef
istance to its maximum valle.

he battery set and switch on the controller.

Variable resistance at a rate of change not exceeding 10 % of the present value of the vari

any part. of the wheelchair that usually comes into contact with the occupant moves more

sin
the

y of

und

ia a

the

able

han
han

Reset and/or replace any circuit protection devices.

Repeat the

test for every combination of two conductors from those identified in 7.2.3.1.5.

7.3 Controller output device failure

7.31

General

It is important that the failure of any output device does not result in loss of control of the wheelchair, other
than to stop.

NOTE

12

A power transistor is a common output device.
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7.3.2 Requirements

Provision shall be made to ensure that the failure of any output device will not result in loss of control of the
wheelchair, other than to stop.

When tested in accordance with 7.3.3.2 and 7.3.3.3, the wheelchair shall
a) not create a hazardous situation,

b) stop within a distance of 5 x L, (see 5.3), either

1) when the switch is operated (either opened or closed, depending on whether the_sShgrt-circuit or
open-circuit test is being conducted) at the marker or

2) where it fails to stop under the conditions in 1), when the switch is operated and/the contfol device is
put to its stop position at the marker.

7.3.8 Test method

7.3.3.1 Preparation
WARNING — This test can be hazardous. It is essential that appropriate safety precautions pe taken to
protect test personnel. A wide test area is needed since the-wheelchair may start moving af maximum
speed in an uncontrolled way.
Make provision for the wheelchair to be driven down the inglined test plane (4.1) at a speed of (0,5[+ 0,05) x v.
Corlnect the circuit breaker (4.16) between the battery:set and the wheelchair controller.
Examine the circuit diagram of the wheelchair and' determine

a) |which devices carry and regulate the current to the driving motors and any steering motors,

b) |which, if any, circuit protection- devices protect the respective devices and the recommengded current
ratings for these circuit proteetion devices,

c) |whether the wheelchair has two driving motors, one for the left side of the wheelchair and oneffor the right
side, and whether the.circuits that regulate the power for the left and the right motor are identigal.

If itgm c) is applicabte -test the devices that carry and regulate current for either or both driving motors.

NOTE 1 In the procedures given in 7.3.3.2 and 7.3.3.3, it is assumed that a switch can be connected to the device that
carries the current to a driving or steering motor. This is often impractical. In such cases, the switch may be [connected to
one |of the.conductors in the control circuit that causes the device to be in its on or off state. In these cases, the switch has
only|to be able to carry the controlling current for the device. If necessary, refer to the manufacturer for advice]

NOTEZ 1T necessary, refer 10 the manuiacturer for advice on the maximum current that could 1low when any output
device becomes a short circuit or an open circuit.

7.3.3.2 Open-circuit test

Repeat the following procedure for each of the output devices identified in item a) of 7.3.3.1.

Switch off the controller and disconnect it from the battery set. Connect a suitably rated switch to simulate an
open circuit in the device. Close the switch and reconnect the battery set. (See Figure 4 for typical circuits.)
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Figure 4 — Open circuit testing switches installed

Switch on the controller. Note the position of the marker on the inclined test plane and drive the wheelchdir in
a straight lipe towards it until a speed of (0,5 +:0,05) x v is achieved. When the marker is reached, open| the
switch.

Measure alpng the centreline of the track of the driving wheels the distance taken to stop to an accuraqy of
+ 100 mm.

Switch off tihe controller and close. the switch.

If the whee]chair does notistop within a distance of 5 x L;, repair any damage and reset and/or replace|any

circuit protdction devices that have operated, then repeat the test method, except open the switch beforg the
marker is rgached. When the marker is reached, put the control device to its stop position.

Measure alpng<the centreline of the track of the driving wheels the distance taken to stop to an accuraqy of
+ 100 mm.

Switch off the controller. Reset and/or replace any circuit protection devices.

7.3.3.3  Short-circuit test
Repeat the following procedure for each of the devices identified in item a) of 7.3.3.1.

Switch off the controller and disconnect it from the battery set. Connect a suitably rated switch to simulate a
short circuit in the device. Open the switch and reconnect the battery set. (See Figure 5 for typical circuits.)
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1
1

1
1

NOTE
time]

Swijch on the controller. Note the pésition of the marker on the test plane and drive the whe

’_ +
I

1

When carrying out a test, only one of the two-switches in the sub-figure on the right would be ¢

== é =

1

Figure 5 — Short circuit testing switches installed

strajght line towards it until a speed of (0,5 + 0,05) x v is achieved. When the marker is reache

swifch.

Measure along the centreline-of the track of the driving wheels the distance taken to stop to an

+ 100 mm.

Swijch off the controller and open the switch.

If the wheelchair does not stop within a distance of 5 x L,, repair any damage and reset and/or
circliit protection devices that have operated, then repeat the test method, except close the switch before the
marker js\reached. When the marker is reached, put the control device to its stop position.

losed at any

elchair in a
1, close the

accuracy of

replace any

Measure :\Inng the centreline of the track of the rlri\/ing wheels the distance taken to efr\p toan

ccuracy of

+ 100 mm.

Reset and/or replace any circuit protection devices.

7.4 Ability to stop when power is removed

741

General

The power to a wheelchair can be unintentionally lost while the wheelchair is being driven. If this happens on
a slope, there is a risk that the wheelchair could start rolling in an uncontrolled way.

© 1SO 2008 — All rights reserved
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Controllers with regenerative braking may generate enough power on a downhill slope to keep the controller
operating even if the battery set is disconnected. A wheelchair could react unpredictably in this situation.

If power to the wheelchair is lost, it should stop automatically or otherwise react in a safe way.

7.4.2 Requirements

When the wheelchair is tested in accordance with 7.4.3, it shall

a) steer normally or

a distance not exceeding 5 x L, (see 5.3) from the point at which it ceases to steer normally,

o0 a) or b), the wheelchair shall stop in a distance not exceeding 5 x L, when the control deviq
op position.

t method

— This test can be hazardous. It is essential that appropriate safety-precautions be take
personnel. A wide test area is needed since the wheelchair may-fail to stop when moy
speed.

rovision for the wheelchair to be driven down the inclined testplane (4.1).

Ct the circuit breaker (4.16) between the battery set and the' wheelchair controller.

on the controller. Note the position of the marker ‘on the test plane and drive the wheelchair
line down the plane towards it until a speed of{(0,5 + 0,05) x v is achieved. When the mark

1, open the circuit breaker.

heelchair stops, measure along the centreline of the track of the driving wheels the distance ta
wheelchair to stop to an accuracy of £100 mm.

— Some controllers permit regenerated power from the motors to hold the brakes in
on.

heelchair does not stop, or'does not stop within a distance of 5 x L, repeat ¢) and d), except g
uit breaker before the marker is reached, then, when the marker is reached, steer the wheeld
side. Note the steering response.

heelchair stops; measure along the centreline of the track of the driving wheels the distance ta
to an accuracy of + 100 mm.

heelchair does not stop, or does not stop within a distance of 5 x L, but the steering respong

repeat c) to f), except steer the wheelchair to the other side. If the wheelchair does not stop,

e is

n to
ying

in a
Br is

ken

the

pen
hair

ken

e is
hote

if the Stearinn racshonse-e-naormal
SHRGFeSPpOoRSEe1SHoH RS-

Repeat the procedure twice for the method which yields an effective means of stopping.

Calculate and record the arithmetic mean stopping distance from the three measurements.

Repeat c) to d), except before the marker is reached open the circuit breaker, then when the marker is
reached, return the control device to its stop position.

If the wheelchair stops, measure and record the distance to an accuracy of + 100 mm.

b) stopin
In addition
put to the s
743 Tes
WARNING
protect te
at maximu
a) Make
b) Conne
c) Switch
straigh
reache
d) Ifthew
for the
WARNING
“off” posit
e) Ifthew
the cirg
to one
f) If the w
to stop
g) If the w
normal
h)
i)
)
k)
16
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m)

8

8.1
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Repeat j) and k) twice.

Calculate and record the arithmetic mean stopping distance from the three measurements.

Design

Onl/off switch

8.1.1 Requirements

The)

Ead
NOT

NOT
and

Wh

8.1.

Pos
atte

8.2

8.2.

Whd
set.

8.2.

re shall be available at least one means to

switch on the wheelchair,

switch off the wheelchair.

h means shall be clearly marked with a symbol, either on the means or adjacent to it.
E1 These means may be combined into a single device.

E 2 If the wheelchair is intended for operation by the occupant, at,least one means for switching on th
at least one means for switching off the wheelchair should be provided for the occupant.

bn the wheelchair is switched off, the controller shall not«catise the drive wheels to revolve.

P Test method

tion the wheelchair on the inclined test plane, facing down the slope. Switch off the whe
mpt to drive the wheelchair without switching it on. Record any movement of the wheelchair.

Current consumption while switched off

1 General

bn the wheelchair is switched off, circuits or leakage paths in the wheelchair should not drain

P Requirement

Wit

the wheelchair switched off, it shall not draw from the battery set a current greater than that

e wheelchair

elchair and

the battery

vhich would

rempve, in_a’period of four months, the rated capacity at the 20 h discharge rate of the smallgst capacity

batt

8.2.

ry specified for the wheelchair.

Disconnect the wheelchair's battery set.

Connect a voltage source (4.6) adjusted to the nominal voltage of the battery set ”8 % in place via the circuit
breaker (4.16) and an ammeter with an accuracy not less than 5 % of I, 4qq, calculated from the following
expression:

Cy

I3 900 = 5900
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where

I 909 is the numerical value of the current, expressed in amperes (A), drawn from the battery
corresponding to a four month discharge period (2 900 h);

C,o s the rated capacity at the 20 h discharge rate, expressed in ampere hours (Ah), of the sma
capacity battery specified for the wheelchair by the wheelchair manufacturer.

set

llest

Record the mean current drawn by the wheelchair when it is switched off and compare it to the maximum limit,

15 900-

NOTE hen the voltage source is first connected, some wheelchairs can draw transient currents that are, n
greater than fthe mean current. During this test, such transient currents could overload the ammeter. The ammetering
bypassed until the current reaches a steady state.

8.3 Confrol signal at switch on

8.3.1 Requirement
If the wheelchair is switched on with any control device not in its neutral positiom) the wheelchair shall

move and gutomatic brakes shall not release. In this situation, it shall not be passible to drive the wheelg
unless the gontrol device is returned to the neutral position and then operated again.

8.3.2 Test method

a) Support the wheelchair by suitable means (4.17) so that it js secure with the drive wheels lifted off
ground|and free to revolve.

b) Select p control device.

+0/1
0 m/s.

c) Deternfine the control device setting that is required to give a forward speed of 0,1 m/s
d) Switch|off the wheelchair.

e) Set thg control device to the setting determined in c).

f)  Switch|on the wheelchair.

g) Record whether any drive.wheels rotate or any automatic brake is released.

h) Switch|off the wheelchair.

i)  Set thg control device for maximum forward speed.

i) Switch|onthe wheelchair.

huch
y be

not
hair

the

k) Record whether any drive wheels rotate or any automatic brake is released.

I) Repeat b) to k) for each control device.

m) The wheelchair fails the test if it is recorded in g) or k) that any drive wheels move or any automatic brake

is released.
8.4 Safe operation as the battery set becomes depleted

8.4.1 General

The wheelchair should not create a hazardous situation when the battery set nears depletion.
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8.4.2 Requirements

When the wheelchair is tested in accordance with 8.4.3:

a)

b)

no supporting wheel of the wheelchair shall touch any part the slope outside the slope test outline;

no motor other than a drive motor shall exhibit any unintended movement.

8.4.3 Test method

8.4.

WA

o
3. I F |epa|allUll

RNING — This test can be hazardous. It is essential that appropriate safety precaufions

be taken to

protect test personnel.
Fit the lowest capacity battery specified by the wheelchair manufacturer.
Disg¢harge the battery set by driving the wheelchair until it stops, or alternatively by connecting [an external
loaqd adjusted to draw a current not exceeding the 5 h rate until the voltage of the battery set falls tp the cut-off
voltage specified for the 5 h rate. Charge the battery set with sufficient charge to complete at Igast one full
ascent and descent as specified in 8.4.3.2.
EXAMPLE If charging the wheelchair for 5 min allows it to complete more than one full ascent and descent as
spegified in 8.4.3.2, this is sufficient charge.
Mark out the slope test outline shown in Figure 6 on the inclined test plane (4.1). The slope test|outline has
intefnal width W, equal to 1,5 x the overall width of theswheelchair, + 50 mm, and the two end poxes have
intefnal length L, equal to 1,5 x the overall length of the wheelchair, £+ 50 mm.
NOTE The slope test outline has a specified thickness to allow for minor errors in manual control of the wheelchair.
Dimensions in centimetres
B L L 2300 L L -
1 \ A
it
i >
) [Wa)
9
/ ! 1 Y
2 4 3 4
Key
1 slope test outline
2 wheelchair
3 up-down direction of inclined test plane
4 end box

Figure 6 — Slope test outline
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8.4.3.2 Upslope test
Position the wheelchair in the lower box of the slope test outline, facing up the slope.

Drive the wheelchair up the slope, using the control device to keep the wheelchair within the slope test outline,
and stop the wheelchair within the upper box.

NOTE It is not necessary to drive the wheelchair at the maximum speed that can be attained on the slope.

Reverse the wheelchair down the slope, using the control device to keep the wheelchair within the slope test
outline, and stop the wheelchair within the lower box.

Repeat driying up and down the slope within the slope test outline until the wheelchair is unable_to\mpve.
Record whegther any supporting wheel of the wheelchair touched any part of the slope outside the)slope|test
outline.
Switch off the controller. Wait for three minutes, then switch on the controller.

Repeat driving up and down the slope within the slope test outline until the wheelchair is:unable to move after
the waiting fime.

8.4.3.3 Downslope test

Recharge the battery set in accordance with 8.4.3.1.

Repeat the [procedure given in 8.4.3.2, except with the wheelchair facing down the slope.
8.5 Overn-discharge protection

8.5.1 Requirement

The wheelchair shall

— avoid gver-discharge of the battery set by stopping if the battery voltage falls below the cut-off voltage|or
— providg a visual and auditory indication that the battery has fallen below the cut-off voltage.
NOTE This is to avoid damage-te.the battery set.

8.5.2 Test method

8.5.2.1 General

Use either ¢f the test methods specified in 8.5.2.2 and 8.5.2.3.

8.5.2.2 Battery set test method
Prepare the wheelchair as specified in 8.4.3.1.

Support the wheelchair by suitable means (4.17) so that it is secure with the drive wheels lifted off the ground
and free to revolve. Monitor the voltage of the battery set using the voltmeter (4.22).

Set the control device for maximum forward speed. Wait until either the drive wheels stop or the voltage
reaches 0,90 x the cut-off voltage of the battery set.
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Record whether the drive wheels stop before the voltage reaches the cut-off voltage or, if they do not stop,
whether the wheelchair provides a visual and auditory indication that the voltage has fallen below the cut-off
voltage.

8.5.2.3 Voltage source test method
Disconnect the battery set and connect the voltage source (4.6) in place via the circuit breaker (4.16).

Support the wheelchair by suitable means (4.17) so that it is secure with the drive wheels lifted off the ground
and free to revolve.

Swijch on the voltage source and set its voltage so that it is equal to the nominal voltage of the battery set
*8 6. Set the control device for maximum forward speed. Reduce the voltage of the voltage-sourge, at a rate
not exceeding 1 % of the nominal voltage of the battery set per second, until either the_drive wheels stop or
the poltage reaches 0,90 x the cut-off voltage of the battery set.
Redord whether the drive wheels stop before the voltage reaches the cut-off voltage or, if they do not stop,

whdther the wheelchair provides a visual and auditory indication that the voltage has fallen below the cut-off
voltage.

8.6| Controller over-voltage protection

8.6.1 General

Durlng charging and regeneration, batteries can exceed:their nominal voltage. Wheelchairs [should not
malfunction under these higher voltage conditions.

8.6. Requirements

When tested in accordance with 8.6.3,

a) |the wheelchair shall operate in accardance with the manufacturer's specification,
b) |the wheelchair shall not create.a hazardous situation,

c) |no damage shall occur, gther than blown fuses.

8.6.8 Test method

Set|the voltage of‘\the voltage source (4.6) to (1,33 £ 0,05) x Ug, where Ug is the nominal voltage of the
battery set. Diseonnect the wheelchair's battery set and connect the voltage source in its place vigp the circuit
bredker (4.18).

Support the wheelchair by suitable means (4.17) so that it is secure with the drive wheels lifted off the ground
and|ffee to revolve.

Switch on the voltage source. Operate sufficient control functions to cause all driven parts of the wheelchair to
operate. Note any movement of any part of the wheelchair that would produce a hazardous situation if the
wheels were in contact with the ground.

Switch off the voltage source. Replace or reset any circuit protection devices that have operated.
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8.7 Switch-off while driving

8.71

General

It is important that the wheelchair does not create a hazardous situation if any means to switch it off is
operated while driving.

8.7.2 Req

uirements

The wheelchair shall not create a hazardous situation when any means to switch it off is operated while

driving at im

8.7.3 Tes

WARNING

protect test personnel.

a) ldentify
this me

b)

c) Operat

d) Recorg

EXAMPLE

the occupant
e)

f)

Repea

Repea

8.8 Measuring devices

8.8.1 Gen

Wheelchair
such a way

account of the intended pufpose. The limits of accuracy should be indicated by the manufacturer.

The measu

account of fhe intended purpose.

Where prag

Drive tihe wheelchair forward on the horizontal test plane (4.2) at full speed:.

EXITTTaTTT forward Speed or MTaxiTnTurT TEVETSE Speed:

 method

— This test can be hazardous. It is essential that appropriate safety precautions be take

a means to switch off the wheelchair that is accessible to an operator. Make provision to ope
ans while the wheelchair is driven.

e the means to switch off the wheelchair identified in a).
whether the wheelchair creates a hazardous situation.

In this test a hazardous situation could be tipping of the ‘wheelchair, a sudden stop that creates the ri
falling from the wheelchair or loss of control of the wheglchair other than to stop.

b) to d) with the wheelchair driving in reverse:

a) to e) for each means to switch off the-wheelchair which is accessible to an operator.

eral
devices that provide_a measuring and indication function should be designed and manufacture
as to provide sGfficient accuracy and stability within appropriate limits of accuracy and ta

rement, monitoring and display scale should be designed in line with ergonomic principles, ta

ticable, the measurements made by devices with a measuring function should be expressed i

h to

rate

6k of

din
King

King

units.

8.8.2 Battery gauge

8.8.2.1

General

The wheelchair should be equipped with a means of indicating to the operator, the state of the battery set

while it is in

22

normal use, in order to assist the operator in estimating the remaining range available.
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8.8.2.2 Requirements

The wheelchair shall provide an indication that the battery set is nearing depletion.

The indication should represent a remaining distance range.

The manufacturer shall disclose information describing the conditions affecting the accuracy of the indication.

8.8.2.3 Test method — Indication

Verifv-that-the wheelchairhas-a-means-of-indicating-that the batterv setis nearing-depletion
J J J ~ Ll

8.8.2.4 Test method — Remaining distance range (informative)
Enspre that the battery set is at a state of charge greater than the state that activates the indicator.
Dis¢harge the battery set by driving the wheelchair on the test track (4.21) until the indicator is actiyated.

Drivie the wheelchair on the test track (4.21) while recording the distance travelled, until the wheelchair stops
duel|to a depleted battery set.

Redord the distance travelled after activation of the indicator.
8.9| Drive inhibit during charging

8.9.1 General

Meghanical damage or injury might occur, or electrical hazards exposed, if the wheelchair moves while it is
conpected for charging.

8.9.2 Requirement

When tested in accordance with 8.9.3 Nit'shall not be possible to drive the wheelchair.

8.9.8 Test method

Cornect the battery charger to the battery set and supply mains in accordance with the mapufacturer's
instfuctions and switch-iton.

Swijch on the wheelchair controller and attempt to drive the wheelchair. Record any movement of the
whgelchair.

Swijch off-the supply mains. Attempt to drive the wheelchair and record any movement of the wheglchair.

8.10-Charging connection voltage drop

8.10.1 General

Charging efficiency can be affected by the voltage difference between the terminals of the battery charger and
the terminals of the battery set. This voltage difference depends on the electrical characteristics of the wiring,
fuses, connectors or other circuitry used to connect them.

8.10.2 Requirements

Where a battery charger is not supplied with the wheelchair or where the wheelchair manufacturer does not
specify the make and model of suitable battery chargers, the voltage difference, dU, between the voltage at
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the entry point of the charger, U,,, and the total of the terminal voltages of the batteries in the battery set,
Upatttotr Shall not exceed 3,5 % of the nominal voltage of the battery set when tested in accordance with
8.10.3.

NOTE The entry point is defined to be the output terminals of the charger for on-board, off-board and carry-on
chargers.

8.10.3 Test method

Charge or discharge the battery set to a theoretical state of charge between 30 % and 50 % of the rated
capacity of the battery set at the 5 h discharge rate.

Select a blttery charger with a charging current, /o,y within the range 80 % to 100 % of Iyg may. \Where
Ichg,max 1S [the maximum rated charging current specified by the wheelchair manufacturer. Prepare for

measuring the mean value of the charging current, /., with an accuracy of + 5 % of I,,, usingan ammeter
that does not cause a voltage drop greater than 0,1 % of the nominal voltage of the battery set,

NOTE 1 A non-contacting ammeter is a suitable device.

Prepare formeasuring the mean value of the entry point voltage, Ueg and the terminalvoltage of every battery
in the battefy set, Upi1, Upattor -+ Upatt, With @an accuracy of + 0,5 %.

NOTE 2  The mean values of current and voltage should be measured over a period no greater than 1 s.
Commence| charging.
Charge for 5 min £ 1 min.

Measure ar|d record /¢y, U,

ep Ubatt1: Ubatt2s - Upatt, Withindd min.

Calculate ttle total battery voltage Upgt tot:

Ubatt to] = Upatt1 + Ubatt2 + -+ + Upattn

Calculate dJ at /g max:

[chg,max
au = (Uep ~Ubatt tot ) x [T
clig

8.11 Non{powered mobility

8.11.1 General

In the event that\the wheelchair loses electric power, it is essential that an assistant be able to move| the
wheelchair without difficulty.

8.11.2 Requirements

The force required to start the loaded wheelchair (5.2) moving in a straight line on the horizontal without
electrical power shall not exceed f, calculated from the following expression:

f=65+(0,6xM)
where
fis the maximum pushing force, expressed in newtons (N);

M is the maximum occupant mass specified for the wheelchair, expressed in kilograms (kg).
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Where there is provision for the drive or automatic braking system to be disengaged, the disengagement shall

not

require any component to be detached,
affect any adjustment of the transmission,
require the use of tools,

require the use of force exceeding

NOT
mar

It sh
fitte
any

NOT
tern

not @pply to a wheelchair with one drive wheel fully-engaged and one drive wheel fully disengaged, but it doj

fricti

If a
whs

8.11

Plaq

Loa

Disq

Use
disdg

— 60 N for combined hand and arm operation;
— 13,5 N for operation by one hand;

— 5N for operation by one finger;

— 100 N for operation by pushing with a foot;

— 60 N for operation by pulling with a foot.

E1 If it is not obvious how to operate the means, the operation should be shown in the user m
ing on the wheelchair.

all not be possible for the drive or automatic braking system to be partially engaged. If the w
 with means of disengaging each drive wheel independently, it shall not be possible to parti
of those means.

E2 The term “partial engagement” indicates a condition of neither full engagement nor full disenga
is applied only to each individual means of disengagement, not to a collection of such means. For exa

bn clutch where the force between the clutch plates would allow them to slip.

ny automatic brake is disengaged;-and electrical power is restored, it shall not be possible
elchair.

.3 Test method

e the wheelchair onthe/horizontal test plane (4.2).
 the wheelchairwith the dummy or human load.
onnect the battery set from the wheelchair controller.

the foree measuring instrument (4.11) to measure the maximum force required to operate an
ngaging the drive or braking system as the means moves through its range of movement. In th

lanual and/or

heelchair is
ally engage

gement. The
mple, it does
es apply to a

fo drive the

y means for
s way, take

threl

measurements for each device and recard the arithmetic mean of the measurements. See H

igure 7 and

10.2.3 for examples of methods for applying forces to knobs and levers.

Operate each means to disengage the drive and braking system that can be operated without the use of a tool.

Place castor wheels in a trailing position and steered wheels in the straight ahead position. Use the force
measuring instrument to apply equal horizontal forces to the push handles or back of the loaded wheelchair
(see 5.2) in a way that simulates pushing straight ahead by an assistant.

Slowly increase the pushing force until the wheelchair starts to move and note the maximum force indicated
by the force measuring instrument. Take three measurements in this way and record the arithmetic mean of

the

measurements.
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Reconnect the battery set to the wheelchair controller, re-engage the drive and switch on the controller.

Where possible with the automatic brakes still disengaged, operate all drive controls and observe if the
wheelchair drives.

Key
1 lever with spherical knob
2 tapered|lever
3  parallelfever
4 bicycle prake style lever
5  fulcrum 4
a8  Path of the point of application of the operating force,
Figure 7 — Application of forces to levers
8.12 Brakes
8.12.1 Gerleral

The basic fequirement for safety with single component failure also applies to wheelchair braking systs

For examp
transmissio

e, vehicles withna single brake can lose the ability to brake in the event of a single failure
h component,.which could lead directly to a safety hazard.

8.12.2 Requirements

When the W

— lead to

complete loss of braking or

ms.
of a

héelchair is tested in accordance with 8.12.3, there shall be no single component failure that can:

— lead to partial loss of braking such that the wheelchair will not stop when another brake available to the
operator is used.

NOTE Components can include, but are not limited to, mechanical, electrical and electro-mechanical parts.
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8.12.3 Test method

a)

Trace the brake activation command path of the wheelchair from the operator command signal to the
wheel or wheels that are braked. Identify the components in the braking system, using any necessary
design drawings, wiring diagrams and schematics. Exclude mechanical components used in the

transmission, such as the rotors of the drive motors, shafts, gears and belts.

Identify each potential single failure of the components identified in a) which can lead to a complete or

partial loss of braking when the control device is in the stop position.

Place the loaded wheelchair (see 5.2) on the inclined test plane (4.1) facing up the slope. Switch on the

wheelchair. Introduce a single failure identified in b) and then immediately operate any
available to the intended operator (the occupant or assistant).

The wheelchair fails the test if it travels more than two metres down the slope.
Repeat c) and d) for each brake provided on the wheelchair.
Repeat c) to e) with the wheelchair facing down the slope.

Repeat c) to f) for each potential failure identified in b).

8.18 Battery enclosures

8.13.1 Requirements

Batfery compartments shall be designed such that the batteries used for wheelchair propulsion are

fori

hspection and service operations as recommended by the manufacturer.

Any| compartment for lead-acid batteries shall be-ventilated by an opening or some openings with

tota

| area calculated from the following expression:

A=0,005xnxCs

whdre

NOT

A is the cross-sectiondl area of the openings, expressed in square centimetres (cm?2);
n is the number.6f¢ells contained in the compartment;
Cs is the rated ¢apacity at the 5 h discharge rate, expressed in ampere hours (Ah).

E The openings are intended to permit escape of gases.

Batfery compartments shall be used unless the batteries are designated non-spillable. Such co

sha

| not leak when tested in accordance with 8.13.2.

bther brake

accessible

a minimum

mpartments

Battery compartments should be resistant to corrosion caused by battery spillage.

8.13.2 Test method

Place the battery or batteries in the compartment.

Fill the compartment with water to a depth of half of the total battery height £ 3 mm.

Tilt the compartment through (20 £ 3)° from the horizontal in all directions.

Exa

mine the compartment for visible evidence of leakage.
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bols

Symbols used for marking on the wheelchair shall conform to IEC 60601-1.

NOTE

8.15 Safe

See also 10.1.

ty of moving parts

8.15.1 General

It is import
hazard.

Where prag
such as fur
due to such

Nt tnat, as I1al as IS practicable, eieClriCdlly powered moving parts Or a wWneeicrialr do Not pres

ticable, the occupant’s hands should be protected from injury due to collisions with,othéer obj
hiture. Particular attention should be paid to preventing unintended operation of thé\control de|
collisions.

8.15.2 Requirements

Electrically

safety

preven

folding

8.16 Use

If the whee
would be e
shall confor

9 Prote

9.1 Elec

9.1.1 Gen
The chassig
of the elect
risk of fire t
will allow t
provide ele

bowered moving parts of wheelchairs shall meet the requirements of. EN-12182 concerning:
bf moving parts;
ion of traps for parts of the human body;

and adjusting mechanisms.

n combination with other devices

chair is intended by the manufacturer for.ilse in combination with other devices or equipment

m to this part of ISO 7176.

ction against electricshock, burns, fire and explosion
rical isolation

eral

of an electrically powered wheelchair should not be connected to the battery set or any other
rical system of the wheelchair except by circuits with a high d.c. impedance. This will reduce
hat,could be caused by a short circuit between parts in the electrical system and the chassis
e_use of the chassis for circuits that might have a low a.c. impedance, which are intende

ects
vice

that

ectrically connected to the battery set;.the whole combination, including the connection system,

part
the
but
d to

9.1.2 Requirements

The wheelchair frames, motor cases, gearbox cases, battery cases and the controller cases shall not be
connected to the battery set or to any other part of the electrical system except by a circuit that will not allow a

direct curre

nt greater than 5 mA to flow.

When tested in accordance with 9.1.3, the ammeter in the test circuit shall not indicate a current greater than

5 mA.
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9.1.3 Test method

9.1.3.1 General

Using the necessary means (4.17), support the wheelchair so that it is secure, with the drive wheels lifted off
the ground and free to revolve.

9.1.3.2 Positive connection test

Identify all the electrically conducting parts of the chassis that can be touched by the tip of the test probe 11
(4.9

Remove paint or other protective coating from part of the wheelchair frame. Connect the test\circuit (4.15) to
the positive terminal of the battery set as shown in Figure 2.

Opgrate control devices to drive each motor on the wheelchair, one at a time, at(maximum spéed in each
diregtion.

Apply the test probe in turn to all the electrically conductive parts of the _¢hassis that can be tpuched and
chetk that the ammeter in the test circuit does not indicate a current greaterthan 5 mA.

9.1.8.3 Negative connection test

Repeat the test described in 9.1.3.2, with the test circuit connected to the negative terminal of thg battery set
as ghown in Figure 3.

9.2| Protection from non-insulated electrical parts

9.2.1 General

It ig essential that a wheelchair occupant-or assistant is not burned or given an electric shpck, or the
whdelchair caused to malfunction, by contact with non-insulated electrical parts.

9.2 Requirement

When tested in accordance with 9.2.3, it shall not be possible for a test probe to touch non-insulated electrical
parts except those prote¢ted by a circuit which will not allow a direct current greater than 5mA to flow
(seg 9.1.2).

Battery terminals shall be insulated when connected.

9.2.83 Testimethod

Apply-the ‘test probe 11 (4.9) and the small unjointed test probe (4.10) to all openings that give access to
eledtrical parts from every practicable position. with a force no greater than 30 N.

If either test probe enters any opening, use the test probe B (4.7) and test probe 18 (4.8) in every possible
position, with all joints bent and then with all joints straight to determine if any non-insulated electrical part can
be touched.

9.3 Circuit protection

9.3.1 General

Wheelchair batteries store considerable energy and are capable of supplying that energy quickly with power
levels sufficient to burn unprotected or inadequate wiring in fault situations. Burning wiring is a significant
hazard for wheelchair occupants.
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It is important that all wiring has adequate protection for its conductor size. It is also important that the
protective devices are placed as close as practicable to the energy source to minimize the amount of
unprotected wiring.

Wiring that carries traction power, and wiring that is used to change the position of body support components,
is subjected to short-term/intermittent peak current but under normal conditions is not subjected to high
current for long periods. This contrasts with control wiring, particularly that which carries charging current,
which carries significant current for lengthy periods of time. This fact makes the protection requirements for

control wiring different from that of wiring that carries traction power.

Short circuit tests are used to test wiring carrying traction current.

A combinat
current.

Annex A is
conform to

combinatiops of wire ratings and protection ratings for a particular system, Annex A"is"provided only

informative
technology
supported |
and 9.4.

NOTE i

9.3.2 Redquirements

All wiring 3
energy sou

When the

on of short circuit tests and load current tests is used to test control wiring that carries_Char

provided to assist in the selection of combinations of wire sizes and protection which ni
the requirements of 9.3 and 9.4. Recognizing that there are many acceptable variations
guidance for a particular circuit design. Since all systems are not identical and becaus

advancements, there might be combinations different than those outlined.in Annex A which, w
y risk analysis and additional component-level testing, would conform:to the requirements of

urther related requirements and tests are included in 9.4.

ces within the wheelchair or external energy soufces connected to it.

jing

ight
and

as
e of
hen
9.3

nd connections in a wheelchair shall be suitably*protected against excessive current flow from

vheelchair is tested in accordance with 9:3.3, there shall be no visible damage to any curient-

carrying cohductor, insulation or connector, and wire insulators and connectors shall not exceed their| dry
rated temperature.

NOTE Examples of visible damage include melting, colour change, smoke, copper migration and oxidation.

Circuit protection devices shall not be-of the type that can self-reset while a fault is still present.

When changing fuses that do not need a tool for access, it shall not be possible for leads or terminals expgsed
during the grocedure to touch-any other part of any electrical circuit.

9.3.3 Test methods

WARNING |[— These“tests can be hazardous. It is essential that appropriate safety precaution§ be
taken to prptect'test personnel.

9.3.3.1

Generat

Fit the maximum capacity batteries specified by the wheelchair manufacturer. Ensure that the theoretical state
of charge of the battery set is not less than 75 % of its rated capacity Cs. Make provision for monitoring the

highest temperatures of wire insulation and connectors using thermocouples (4.19).

NOTE Often the inner wires of a bundle will reach a higher temperature than the outer ones.

9.3.3.2  Short-circuit test for wiring that predominantly carries power from the batteries to the drive
motors

Identify the wiring that predominantly carries traction current and complete the following tests.
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Repeat the following tests for each battery on the wheelchair, one at a time (see Figures 8, 9 and 10 for
examples of recommended test points).

a) Determine the location of the point closest to the battery terminals where the positive and negative wires
from the battery, or their insulation, can be pulled into contact with each other or with any other wire with
a force that is less than 10 N (test points A in Figures 8, 9 and 10). The wheelchair fails the test if there is
no circuit protection device within the circuit loop containing this contact point and the battery.

b) If there is a circuit protection device present in the circuit loop containing the contact point described in a)
and the battery, strip the insulation from the wires at the contact point and connect the positive and
negative wires to the circuit breaker (4.16) so that the wires will be connected when the circuit breaker is
closed. Ensure that the circuit breaker is positioned so that the tester can operate it withqut personal
hazard.

WARNING — It is essential that the tester be prepared to open the circuit breaker.'quick|y if circuit
protection devices do not operate.

c) |Close the contacts of the circuit breaker.

d) |Observe and record if the circuit protection device fails to operate, or-if\the wire insulation siows visible
damage due to heating, or if any wire insulation or connector exceeds\its rated temperature.

e) |Leave the contacts closed for at least 2 min and observe and récord if the circuit protection dgvice resets
automatically. Use a measuring instrument if necessary.

f) |Open the contacts of the circuit breaker.

9.3.8.3  Short circuit test for wiring other than that.which predominantly carries traction current
Repeat 9.3.3.2 for the following test points (see Figures 8, 9 and 10 for clarification of test positiong):
a) |immediately adjacent to the battery side of any circuit protection device (test points B);

b) |each charging connector (test pQints C), using a matching connector to carry the connecjions to the
circuit breaker;

c) |the extreme end of any control wiring or points at the end of all branches (test points D).

9.3.8.4 Load currenttest for wiring that carries battery charging current

Identify the current-carrying capacity of the circuit protection device that is installed to protect thg wheelchair
wiring that carriestbattery charging current. The wheelchair fails the test if there is no circuit protegtion device
suitably installed to protect the wiring.

Enspre«that the theoretical state of charge of the wheelchair battery set is not less than 75 % |of its rated
capfcity Cs.

Select an adjustable resistive load or constant current load that is rated to carry the capacity of the protection
device. Use the load in combination with a recommended connector that matches the wheelchair's charging
connector, a switch and an ammeter that has a range not less than the capacity of the protection device and
an accuracy no greater than + 2 % of the capacity of the protection device.

Ensure that the switch is off and connect the combined test apparatus to the wheelchair's charging connector
via the recommended connector. Connect a voltmeter (4.22) to the battery terminals.

Turn the switch on. Adjust the current if necessary and ensure that it stays within 5 % of the desired level for
the duration of the test. Leave the current flowing until the battery voltage falls below 85 % of the nominal
battery voltage or visible damage appears on any wiring or connector. The wheelchair passes the test if no
visible damage occurs and no wire insulation or connector exceeds its rated temperature.
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charger and/orcontrol wiring
charger socket

test point A

traction wiring

wheelchair drive controller
Circuit protection device
unprotected wiring

Figure'8:— Example of poor protection
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6
Key|
1 |testpointD 8  chargerfand/or control wiring
2 |control wiring fuse 9  charger socket
3 |testpointB 10 testpoint A
4 |low power controls 11. traction wiring
5 |test point C 12~ wheelchair drive controller
6 |battery 13 circuit protection device
7 |connector

Figure 9 — Example of good protection with protection device between batteries
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Key
1 test point D 8 charger and/or control wiring
2 control yiring fuse 9  charger sockét
3 testpointB 10 test point A
4  low pov{{ercontrols 11 traction wiring
5 testpoifpt C 12 wheelchair drive controller
6  battery 13.:.Circuit protection device
7  connecior

9.4 Stallpd condition protection

9.4.1 General

When a wheelchair is driven against an obstacle such as a high kerb, the drive motor or motors can be stz
If the operator contihties to drive when a motor is stalled, high currents could flow and the motor(s) ¢
overheat and be damaged permanently. The wheelchair should be protected against such damage yet su

sufficient pgwer, for reasonable kerb climbing and heavily loaded situations.

Figure 10 — Example of good protection with protection device for each battery

lled.
buld

pply

9.4.2 Requirements

Circuit protection devices that immobilize the wheelchair shall not operate during a period of 15 s after the
wheelchair is stalled, with a maximum speed command signal continuously applied.

After being locked in position with a maximum speed command signal applied for a period of 3 min, and for a
further period of 30 min, the wheelchair shall pass the functional check specified in ISO 7176-9.

34
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When tested in accordance with 9.4.3.1:

a) current shall flow in the motor windings for not less than 15 s before any break in current,
NOTE 1 The period during which current flows in subsequent cycles may be less than 15 s.

NOTE 2  The current may vary during the three minutes.

b) no non-resettable circuit protection device shall operate that immobilizes the wheelchair.

On completion of the test in accordance with 9.4.3.1 and 9.4.3.2:

c) |the wheelchair shall operate in accordance with the manufacturer's specification;
d) [no part of the drive system shall be damaged.
Selftresetting over-current releases that operate when the wheelchair is tested in .accordance with 9.4.3 shall

be ¢apable of operation not less than 200 times. Non-self-resetting over-current'releases that ogerate when
the Wwheelchair is tested in accordance with 9.4.3 shall be capable of operation.not less than 10 times.

9.4.3 Test method

9.4.3.1 Initial stall test

Condition the wheelchair in an ambient temperature of 20 °C £5 °C for 24 h prior to testing.

Meghanically lock the position of the wheelchair so thatmovement of the drive wheels is preventéd when full
drive power is applied in the forward direction.

Fit @ means of detecting whether current is flowing in the motor windings and measure the time for which the
current flows (4.20).

Set|the control device for maximum forward speed and hold it in that position for 3 min, or until the current to
the motors is cut off. If the current is cut-off, record the time for which it flowed.

If the wheelchair is fitted with~manually resettable circuit protection devices, immediately regset them in
accprdance with the manufacturer's instructions and repeat the test as many times as possiljle, up to a
max)imum of five test cycles; during a total period of three minutes from the time the current first flows.

If the wheelchair is fitted with self-resetting circuit protection devices, take such steps as necessary to permit
the devices to reset (e.g. returning the control device to neutral; see manufacturer's instructions).|Repeat the
test|as many timgs as practicable, up to a maximum of five test cycles, during a total period of 3 min from the
time current first flows.

Complete\any test cycle started within the three-minute test period.

Renovethe Tmeans of focking the positiom of the wheetchair—Resetany manuatty Tesettablecirctit protection

devices that have operated.

Within one minute of removing the means of locking, begin the functional check specified in ISO 7176-9. If the
wheelchair will not drive because a self-resetting protection device has not yet reset, wait no more than one
minute and attempt the functional check again, repeating until the device resets, up to a maximum of 15 min
after the end of the test.

After performing the functional check, examine the drive system and wiring.
Record if any non-resettable circuit protection device operated that would immobilize the wheelchair, whether

the functional check was successfully completed and whether any damage to the controller or wiring was
observed.
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9.4.3.2 Extended stall test
Within 10 min of completing 9.4.3.1, mechanically lock the position of the wheelchair again.

Set the control device for maximum forward speed and hold it in that position for 30 min +100 min

Remove the means of locking the position of the wheelchair. Reset any manually resettable circuit protection
devices that have operated.

Within 3 h of removing the means of locking, begin the functional check specified in ISO 7176-9. If the
wheelchair pittmotdrive becauseasetf-resetting protectionmrdevice tas ot yet reset, waitmomoretharm+5ymin
and attempi the functional check again, repeating until the device resets, up to a maximum of 4 h after-thélend
of the test.
After perforfning the functional check, examine the drive system and wiring.

Record whether the functional check was successfully completed and whether any damage'to the controllg¢r or
wiring was pbserved.

9.5 Surface temperatures

Surfaces which can come into constant direct contact with the occupant's skin during normal use |and
including af least those within the occupant reach space illustrated in-fFigure 11 shall not exceed 41 °Q as
measured hy the test method specified in EN 563.

Dimensions in millimgtres

1
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Key
1  occupant reach space
2 backrest reference plane
3  intersection line between backrest reference plane and seat reference plane
4  seat reference plane
NOTE The darker shaded region below the seat is excluded from the occupant reach space.

Figure 11 — Occupant reach space
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9.6 Disconnection of battery system

9.6.1 General

It is important for transportation, storage and safety to be able to electrically disconnect the battery set or
remove the battery set without dismantling the wheelchair. Many airlines require disconnection of the battery
set for transport.

9.6.2 Requirement

Therwheetchairstatt-beequipped-wittrameans of etectricatty disconmectingthebattery setor rgmoving the
battery set without the use of a tool. The means shall be clearly marked.

NOTE Removal of battery packs from the wheelchair, without removal of batteries from battery packs, is considered
to b¢ removal of the battery set from the wheelchair.

9.6.8 Test method

Chdgck that there is a means of electrically disconnecting the battery set or\removing the battery|set without
the pse of a tool. Confirm by inspection that the battery set can be isolated\without use of a tool.

9.7| Resistance to ignition

9.7.1 General

It is|essential that safety risks due to flammability of materials in the wheelchair are minimized.

9.7.2 Requirement

Where the following parts are made of polymeric material, the material shall be classified V-0 when subjected
to the 20 mm vertical burning test specified\in UL 94:

— |components within 25 mm of any eonnected battery terminal;
— | components within 50 mmeofiany connected battery terminal, unless there is a barrier of non-flammable
material, or material with UL 94 classification V-0, between the components and the battery terminal,
excluding any materialin.contact with the battery terminal;
— | electrical enclosutes including controller cases;

— |lamp housings;

— | connecterhousings for conductors that carry battery charging current, motor current, or lamp ¢urrent, and
that are outside or part of any controller case.

NOTE This requirement does not apply to the cases and handles of lead-acid batteries.

10 Ergonomics

10.1 User interface

Where the wheelchair bears marking, visual indicators and/or visual displays, they shall be understandable to
the operator.

Where appropriate, this information should take the form of symbols. Symbols and colours used for markings,

controls, visual indicators and/or visual displays shall conform to IEC 60601-1 and ISO 3287 where applicable,
except that the colour red may be used for indicator warnings that require a prompt response by the operator,
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rather than an immediate response. All symbols used for markings, visual indicators and/or visual displays,
and the sounds made by auditory indicators, shall be described in the user manual.

The size and style of font used for text should be appropriate for the viewing distance and should contrast in
colour and luminance with its background. All information conveyed with colour shall be available without the
perception of colour.

10.2 Operating forces

10.2.1 General

Some wheglchair operators need to know the forces required for operating control devices when purchasing a
wheelchair.

10.2.2 Requirements
The manufacturer shall disclose the forces or pressures necessary to operate all control devices on|the
wheelchair.|If the forces or pressures for operating switches are adjustable, the operating forces or pressures
at the maximum and minimum settings shall be disclosed.

The operating force for switches intended for operation by a single finger shall not exceed 5 N.

The forces pr pressures required to operate the control devices shall be measured in accordance with 10.4.3.
10.2.3 Test method

10.2.3.1 Uever to control speed and/or direction
Select the gart of the lever (see Figure 7) through which-the force is to be applied from the following.

a) |If the lpver is fitted with a knob of generally.spherical form, apply the force through the centre off the
spheridal form.

b) If the lgver is tapered, apply the force through the point where the largest cross section intersects| the
centre |ine of the lever.

c) |If the lgver is parallel, or of any shape other than those listed in items a) and b), apply the force through a
point oh the centre line of the\lever 15 mm from the end.

Use a forcg-measuring instrument for control devices (4.12) aligned in the direction of travel of the poipt of
application [of the force £45°, to move the lever to the limit of its travel in all directions, keeping the ling of
application pf the force through the centreline of the lever + 2 mm.

Measure ar|d record the maximum force needed to operate the lever, to an accuracy of 0,1 N.

Take three measurements in this way and record the arithmetic mean of the three measurements

10.2.3.2 Push-button, rocker and keypad switches

Where the control device is a push-button, fit the spherical tip to the force-measuring instrument for control
devices (4.12).

Use the force-measuring instrument for control devices (4.12) to apply a force to the centre of the switch in
line with its axis of operation. Increase the force until the switch operates.

Measure and record the maximum force needed to operate the switch to an accuracy of 0,1 N.

Take three measurements in this way and record the arithmetic mean of the three measurements.
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10.2.3.3 Toggle switches

Make provision for attaching the force-measuring instrument for control devices (4.12) to the end of the toggle
switch so that a force can be applied to the switch in the direction of its operation and parallel to the surface
on which it is mounted + 15°.

NOTE This can be achieved by use of tape, string or similar material.

Increase the force applied to the switch until it operates.

Measure and record the maximum force needed to operate the switch to an accuracy of 0,1 N.

Take three measurements in this way and record the arithmetic mean of the three measurements:
10.2.3.4 Pneumatic switches (sip and puff)

10.2.3.4.1 Positive differential air pressure switches (puff)

If tHe operating pressure of the positive differential air pressure switch is{ adjustable, select the minimum
opefating pressure.

Connect the positive differential air pressure measuring device (443)to the pneumatic switch inlet without
obsjructing the ability to operate the switch in the usual way.

Swifch on the controller.
Increase the air pressure in the inlet until the switch operates.

Measure and record the air pressure, expressed.invpascals, above atmospheric pressure at which the switch
operates, to a resolution of 200 Pa.

Allow the inlet to return to atmospheric pressure.
Take three measurements in this way and record the arithmetic mean of the three measurements.
If the operating pressure is adjustable, select the maximum operating pressure and repeat this test|

Repeat this test for each af the positive differential air pressure switch inlets.

10.2.3.4.2 Negative differential air pressure switches (sip)

If tHe operating pressure of the negative differential air pressure switch is adjustable, select tHe minimum
opefating pressure.

Connect.the negative differential air pressure measuring device (4.14) to the pneumatic switch inlet without
obsjructing the ability to operate the switch in the usual way.

Switch on the controller.
Slowly decrease the air pressure in the inlet until the switch operates.

Measure and record the air pressure, expressed in pascals, below atmospheric pressure at which the switch
operates, to a resolution of 200 Pa.

Allow the inlet to return to atmospheric pressure.

Take three measurements in this way and record the arithmetic mean of the three measurements.
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If the operating pressure is adjustable, select the maximum operating pressure and repeat this test.

Repeat this

test for each of the negative differential air pressure switch inlets.

10.3 Display position

Devices that present visual information to the occupant shall be positioned so that they are clearly visible by
the occupant when seated in the wheelchair. All information conveyed with colour shall be available without
the perception of colour.

Displays sheuld-be-designed-intine-with-ergonomic—principles—taking-accouni-of-the-intended-purpose-o
wheelchair.

10.4 On/dff indicator

The wheelghair shall be equipped with a device that indicates whether the wheelchair is\switched on

ready for of

eration.

10.5 Connectors

It shall be p
disconnectg

10.6 Audi

10.6.1 Gen

Wheelchair:

ossible for electrical connectors intended for use by the occupant of_assistant to be connected
d without the use of tools.

ble noise

eral

5 might be used in environments where the ambient noise level is low. It is important that they

not intrusive in such environments.

10.6.2 Requirement

the

and

and

are

fied

test
test

When the wheelchair and ancillary equipment (apart from the audible warning device) are tested as spec

in 10.6.3 arld 10.6.4, the sound pressuresdevel shall not exceed

— 65 dB(A-weighted) for wheelchairs not intended primarily for outdoor operation or

— 75 dB(A-weighted) for wheelchairs intended primarily for outdoor operation.

10.6.3 Test method

Carry out the tests<for audible noise using the following method.

a) Positiop the'sound pressure level measurement device (4.18) level with the mid-point of the acoustic
area (43 tTm=0;05mmabove thetest ptamre—and—t =0, fronTthetentretineof the—acoustic
area as illustrated in Figure 12.

b) Drive the wheelchair forward at its maximum speed, as measured by the method specified in ISO 7176-6,
along the centre line of the acoustic test area, + 100 mm, such that it reaches its maximum speed before
it enters the measuring distance shown in Figure 12 and maintains its maximum speed within it.

¢) Measure and record the maximum time-weighted sound level to an accuracy of = 3 dB(A-weighted), using
frequency weighting (A), time weighting (F), with the hold facility activated.

d) Repeat b) and c) a further two times with the wheelchair travelling in the same direction.
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Calculate the arithmetic mean of the three recorded values. If the arithmetic mean exceeds the applicable

requirement of 10.6.2, the wheelchair fails the test.
Repeat items b) to e) with the wheelchair travelling forward in the opposite direction.

Dimensions i

Key|

A WON -

10.6.4 Ancillary equipment test

Pert
sea
ass

=

3

measuring device
stop position

start position
measuring distance

Figure 12 — Audible noise drive test

orm the following test sequence on each set ef-€lectrically adjustable body support componer
, back support or leg support mechanisms) that can be operated at any one time by the
stant.

Position the wheelchair in the acoUstic test area.

1 m £ 0,05 m above the test plane and 1 m = 0,05 m from the perimeter of the wheelchair.
Operate the set of electrically adjustable body support components throughout its range of ops

Measure and record the maximum time-weighted sound level to an accuracy of + 3 dB(A-weig
frequency weighting (A), time weighting (F), with the hold facility activated.

Repeat ¢)and d) a further two times.

Calctilate the arithmetic mean of the three recorded values. If the arithmetic mean exceeds th

n millimetres

ts (such as
bccupant or

Place the sound pressure level measurement device (4.18) at one of the positions shown in Figure 13,

ration.

hted), using

b applicable

requirement of 10.6.2, the wheelchair fails the test.

©Is

Repeat the test for each of the remaining positions shown in Figure 13.
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