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Foreword

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 non-governmental, in
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th 1SO, also take part In the work. 1SOU collaboraies closely with the International EJed
ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

rnational Standards adopted by the technical committees are circulated to the;member bodie
bn as an International Standard requires approval by at least 75 % of the member bodies castir]

is drawn to the possibility that some of the elements of this part of ISO-Z176 may be the subjg
O shall not be held responsible for identifying any or all such patent rights.

nal Standard ISO 7176-23 was prepared by Technical Committee ISO/TC 173, Technical s
isabled or handicapped persons, Subcommittee SC 1, WheelChairs.

consists of the following parts, under the general titte Wheelchairs:
1: Determination of static stability
2: Determination of dynamic stability of electricawheelchairs
3: Determination of efficiency of brakes

4: Energy consumption of electric \wheelchairs and scooters for determination of theoretic

5: Determination of overalldimensions, mass and turning space

6: Determination of maximum speed, acceleration and deceleration of electric wheelchairs
7: Measurement.of’seating and wheel dimensions

8: Requirements and test methods for static, impact and fatigue strengths

9: Climatic tests for electric wheelchairs

trotechnical

5 for voting.
g a vote.

ct of patent

ystems and

al distance

10.)Determination of obstacle-climbing ability of electric wheelchairs

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

11: Test dummies

13: Determination of coefficient of friction of test surfaces

14: Power and control systems for electric wheelchairs — Requirements and test methods
15: Requirements for information disclosure, documentation and labelling

16: Resistance to ignition of upholstered parts — Requirements and test methods

19: Wheeled mobility devices for use in motor vehicles
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Part 22: Set-up procedures

Part 23: Requirements and test methods for attendant-operated stair-climbing devices

The following parts are also on the programme of work:

Annexes A

Vi

Part 20: Determination of the performance of stand-up wheelchairs

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

Part 24

Part 25
motoriz

Part 26

. Requirements and test methods for user-operated stair-climbing devices

ed scooters
. Vocabulary

to D of this part of ISO 7176 are for information only.

. Requirements and test methods for batteries and their chargers for powered wheelchairs and
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Introduction

The goal of this part of ISO 7176 is to create a common understanding, and to develop a means of qualifying and
quantifying the various conditions and environments encountered in stair-climbing operations, and stair-climbing
device performance. If the stair-climbing device can be used as a wheelchair, it shall also meet all ISO
requirements for wheelchairs. This will allow the users and manufacturers to evaluate and communicate the

pertinent

These te
climbing

operating
on-stair g

NOTE 1

means that the attendant goes backwards up the stairs with the occupant facing downstairs. Descending stairs

forwards

NOTE 2
climbing d

This part
taken. It

obligations relating to health and safety at any stage.

device whilst in stair-climbing mode on stairs and on level ground. They include identification

Safety and utility 1SSUES.
sts are used to gather comparison information about factors relating to the performance

environments for each device and indications of various performance criteria in ‘stair-climbir
perations and on level ground.

When ascending stairs, present known attendant-operated stair-climbing devices are driven back
vith the occupant facing downstairs.

Elements of this part of ISO 7176 may be used as a basis for develpping requirements and test meth
evices not covered by this part of ISO 7176.

of ISO 7176 calls for the use of procedures that may be injurious to health if adequate precaut
refers only to technical suitability and does not absolve the manufacturer or test house]

of the stair-
of suitable
g mode for

vards, which
is performed

ods for stair-

ons are not
from legal

NOTE 3 | The attendant should be familiar with the operation-of the stair-climbing device and not apply forces other than those

minimally jnecessary to operate the device.

Some sftair-climbing devices may have adjustable components and/or alternative parts. Where there is an

obligation to ensure that all variations conform_fo this part of ISO 7176, it is for those commissioning [the tests to

decide, which configurations should be testéd,

It is antigpated that this part of ISO 71476 will continue to be developed and future revisions may include the results

of ongoirlg work in the following argas:

— fatighie-strength test for joystick;

— detefmination of static, stability on winding stairs;

— devglopment ofithe fatigue-strength test for stair-climbing devices in informative annex B to a nofmative test
method,;

— develepment of the edge stop test in annex C to a normative test method;

normative test method.

© 1SO 2002 — All rights reserved
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Wheelchairs —

Part 23:
Requirements and test methods for attendant-operated stair-

climbing devices

1 Scqpe

This part|of ISO 7176 specifies requirements and test methods for electrically propelled stair-climbing ¢levices and
stair-climping wheelchair carriers operated by an attendant. It also includes ‘ergonomic, safety Igbelling and
disclosurg requirements.

This part|of ISO 7176 is applicable to stair-climbing devices for which the‘attendant walks directly behind the device
and whete the device is driven backwards when ascending stairs.

NOTE This means that when ascending stairs the attendant walksybackwards up the stairs, with the ocqupant facing
downstairg. Descending stairs is performed forwards with the occupantfacing downstairs.

2 Nornmative references

The folloving normative documents contain provisions which, through reference in this text, constitute grovisions of
this part pf ISO 7176. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreeménts based on this part of ISO 7176 are encouraged to investigate the
possibility of applying the most recent' editions of the normative documents indicated below. Hor undated
referencegs, the latest edition of the noermative document referred to applies. Members of ISO and IEC maintain
registers|of currently valid International Standards.

ISO 3880Q-1, Building construction — Stairs — Part 1: Vocabulary.

ISO 6440, Wheelchairs ="Nomenclature, terms and definitions.

ISO 7176-1, Wheelchairs — Part 1: Determination of static stability.

ISO 7179-3, Wheelchairs — Part 3: Determination of efficiency of brakes.

ISO 7176-4, Wheelchairs — Part 4: Energy consumption of electric wheelchairs and scooters for detefmination of
theoretical-distance-range-

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

ISO 7176-8:1998, Wheelchairs — Part 8: Requirements and test methods for static, impact and fatigue strengths.
ISO 7176-9, Wheelchairs — Part 9: Climatic tests for electric wheelchairs.
ISO 7176-11, Wheelchairs — Part 11: Test dummies.

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

© 1SO 2002 - All rights reserved 1
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ISO 7176-14, Wheelchairs — Part 14: Power and control systems for electric wheelchairs — Requirements and

test methods.

ISO 7176-15, Wheelchairs — Part 15: Requirements for information disclosure, documentation and labelling.

ISO 7176-16:1997, Wheelchairs — Part 16: Resistance to ignition of upholstered parts — Requirements and test

methods.

ISO 7176-19, Wheelchairs — Part 19: Wheeled mobility devices for use in motor vehicles.

ISO 7176-21, Wheelchairs — Part 21: Electromagnetic compatibility of electrically powered wheelchairs and

motorized

ISO 7176-2R, Wheelchairs — Part 22: Set-up procedures.

ISO 7193, Wheelchairs — Maximum overall dimensions.

3 Terms and definitions
For the purposes of this part of ISO 7176, the terms and definitions given in ISQ-3880-1, ISO 6440, I1SQ
and the follpwing apply.

31
stair-climbjng device
electrically propelled stair-climbing wheelchair or wheelchair carrier

3.2
attendant-¢perated stair-climbing wheelchair

wheelchair,|operated by an attendant, intended by the manufacturer to be powered up and down on sta
seated occyipant

3.3
attendant-¢perated stair-climbing wheelchair carriers

portable deyice, operated by an attendant, intended by the manufacturer to be attached to a wheelchair i
power it up jand down on stairs with a seated oeccupant

3.4
climbing
ascent or dgscent of stairs

3.5
winding stairs
stairs built ipn a curved-construction

NOTE Normally-the steps on winding stairs are wider on one side and narrower on the other side (see Figure 2).

3.6

attendant
person operating the stair-climbing device, not sitting on the device

3.7
occupant
person being transported by the stair-climbing device

3.8
U-shaped stairs
two flights of stairs at an angle of 180° to each other and connected by an intermediate landing

7176-15

rs with a

order to

2 © 1SO 2002 — Al rights reserved
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3.9
skew angle

angle of deviation between the pitch line of the stair and the axes of movement of the stair-climbing device

3.10
edge stop

device to stop forward movement of a balancing stair-climbing device when approaching the nosing of a downward

step

NOTE See annex C.

Jt apparatus and conditions

4.1 Test apparatus

In additid
also requ

n to the test apparatus specified below, further test apparatus described in the\normative ref
ired.

q

\.

411
tolerance

ptandard test stairs with eight steps having a rise of 180 mm + 5 mmi~and an overall pitch o

of *} (see Figure 1). A riser shall close the front face of each stép. All nosing shall fall wit

prences are

f 35° with a
nin a region

contained between two imaginary parallel planes 10 mm apart and inclined at the overall pitch angle of the stairs.

The nosihg shall be of a rigid material, smooth and rounded to a tadius of 8 mm + 1 mm. Each step s
and shall have a coefficient of friction that complies with ISO 7176-13. The width of the stairs shall
500 mm wider than the stair-climbing devices under test, including the attendant. A fixed barrier shall i

nall be level
be at least
mit the stair

width on|one side and sideways adjustable barriers on each-step shall limit the stair width on the other side. The

height ofl the barriers shall be 1 800 mm £ 100 mm above the stairs. The test stairs shall be capal
connectdd to the landing platform (see 4.1.3).
incorporgted on both sides.

41.2 inding test stairs with eight steps having a rise of 180 mm +£5 mm. The winding and
19° + 0,5 per step. The stair nosing shall(have a tangentiality to the central axis of the stair of 75 m
The going/run of each step shall be 257 mm + 10 mm at a point which is 760 mm + 10 mm apart from
axis of the stair when measured parallel:to the stair nosing. The inner radius of the stair shall be 310 m
A riser shall close the front face of each step (see Figure 2).

The nosipg shall be of a rigid-material, smooth and rounded to a radius of 8 mm = 1 mm. Each step s
and shal| have a coefficient\of friction that complies with ISO 7176-13. The width of the stairs shall
500 mm
stair width on each step-on the outer side and a fixed barrier shall limit the stair width on the inner side
of the bafriers shall-be™1 800 mm £ 100 mm above the stairs. The test stairs shall be capable of being ¢
the landipg platform’ (see 4.1.3). Provision for a handrail to be mounted if required shall be incorpora
sides.

4.1.3 3
+5mm. The top of the platform shall be covered with a material whose coefficient of friction co

le of being

Provision for a handrail to be mounted if requiregd shall be

le shall be
m + 20 mm.
the central
m+ 10 mm.

nall be level
be at least

ider than thestair-climbing devices under test, including the attendant. Movable barriers shall limit the

The height
pnnected to
ted on both

jolerance of
mplies with

ISO 7176-13. On one side the platform shall be capable of being rigidly connected to the test stairs. On the other

sides the platform shall be equipped with movable barriers with a height of 1 800 mm + 100 mm.
Recommended area of the platform is 2 m x 4 m.

NOTE If convenient, the test equipment in 4.1.1, 4.1.2 and 4.1.3 can be built in one piece.

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=5873dd619966e74c1a925b31b302502e

ISO 7176-23:2002(E)

Dimensions in millimetres

180 5

o
N
3
o

&

Figure 1 — Standard test stair with landing (see 4.1.1)

Dimensions in millimetres

Figure 2 — Winding test stair (see 4.1.2)

4 © 1SO 2002 — Al rights reserved
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41.4 Rigid horizontal test plane of sufficient size to accommodate the stair-climbing device during testing,
such that the whole surface is contained between two imaginary parallel planes 5 mm apart. The surface of the
plane shall have a coefficient of friction as defined in ISO 7176-13.

NOTE

The imaginary planes are intended to provide a measure of control on the flatness of the test plane.

4.1.5 Test wheelchair recommended by the manufacturer of the stair-climbing device. If the manufacturer
recommends several wheelchairs, priority shall be given to those conforming with ISO 7193. If no wheelchair is
recommended, a wheelchair that conforms with ISO 7193 shall be used, or a surrogate wheelchair in accordance
with specifications given in annex A.

416 ¢

Replace
permits r

a) mas
b) heig
NOTE 1
NOTE 2
41.7 E
stair-clim
device.

418 [

419 I
in 9.3.2.

4110 L

4111 H
stair-clim
+10 mm
+10 mm
possible

NOTE
4112 R

stair-clim
horizontg

ptandard test dummy in accordance with ISO 7176-11, modified as follows:

the lower leg portions of the 100 kg, 75 kg and 50 kg dummies with two footpieces with a
bady attachment to the footrests and which have the following properties:

5 3,5 kg £ 0,5 kg;
ht of centre of gravity 20 mm + 2 mm above footplate surface.
Two steel blocks each having dimensions 75 mm x 150 mm x 40 mm are Suitable as footpieces.

A human test occupant with the same mass may be used instead of-thie test dummy.

bing device which does not itself use more than 0,5 % of the ampere-hours used by the st

Device for measuring time with an accuracy of 051 s.

ifting gear for lifting the standard test stairs relative to the horizontal for the purposes of the te

Device for measuring linear diménsions up to 2 m with an accuracy of + 1 mm.

bing device (see Figure 3), with a horizontal length of 640 mm + 10 mm and horizontal width
or the distance between. the midpoint of the handgrips of the tested stair-climbing device p
whichever is larger;.-Both rear corners shall be rounded with a radius of 200 mm = 10 mm
fo attach the gauge.t6'the midpoint of the handgrips of the tested stair-climbing device.

A frame made of wood or steel wire is suitable.
Rectangular foot-space gauge to simulate the area the feet of the occupant occupies when s

bing device or the test wheelchair (see Figure 4), with a horizontal length of 300 mm £ 10
| width of 300 mm + 10 mm. Both front corners shall be rounded with a radius of 100 mm + 10

shape that

Energy consumption instrumentation, a device capable.of measuring the ampere-hours (sed by the

air-climbing

st specified

Rectangular attendant-space;gauge to simulate the space an attendant occupies when operating the

of 560 mm
us 200 mm
It shall be

tting on the
mm and a
mm. It shall

be possi

ble~to_attach the gauge to the footrest of the cfnir-r\limhing device so that it is in line with it and

in line with

the stair-climbing device.

NOTE

A frame made of wood or steel wire is suitable.

4.2 Test conditions

4.21 The test equipment specified in 4.1.1 to 4.1.4 shall remain immobile during the test.

4.2.2 The ambient temperature shall be (20 £ 5) °C.
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Key

1
2

Dimensions in millimetres

Datum ppint
Handgrips of stair-climbing device

Figure 3 — Attendant-space gauge

/?;00

300 +10

Dimensions in millimetres

300 +10

Figure 4 — Foot-space gauge
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5 Preparation of the stair-climbing device

5.1 Stair-climbing wheelchairs

5.1.1 Before each test, prepare the stair-climbing wheelchair as specified in 5.1.2 to 5.1.6 if not otherwise stated
in individual test procedure.

5.1.2 Equip and configure the stair-climbing wheelchair for stair-climbing operation in accordance with the
manufacturer’s instructions. For parts where there are no manufacturer's recommendations, set the adjustable
parts of the stair-climbing device, where applicable, according to ISO 7176-22. For all other parts where there is a

f ol n N bl H | 4 4lo HN | HH
range romaajastments;settnemas near-as Posstore to the NMMa=PoSTtHon:

5.1.3 Charge the batteries to not less than 75 % of their rated capacity.

5.1.4 LUoad the stair-climbing device with a test dummy constructed in accordance with ISO-7176-11. The mass
shall be ¢qual to, or if there is no dummy of equal mass, the next size greater than, the maximum mass [of occupant
recommegnded by the manufacturer as shown in Table 1.

Replacement footpieces for the lower leg portion of the test dummy are specified in 4.1.6. Position ea¢h footpiece
with the ¢entre of gravity as close as possible to the centre of the footplate(s).

A human occupant may be used. In this case weights may be added on the seat of the stair-climbing wheelchair to
supplement the mass of a small occupant (sandbags or similar items<are' recommended). Shoes with{a minimum
length of|300 mm shall be used. It is essential that appropriate precautions be taken to ensure the persgn’s safety.

Table 1
Maximum occupant mass Test dummy mass

kg kg

Up to 25 25

> 25 to 50 50

> 50 to.75 75

> {50 100 100

NOTE Work is in progress te develop test dummies for heavier user masses.

5.1.5 [f the stair-climbing“wheelchair has pneumatic tyres, inflate them to the pressure recommended by the

manufacjurer of the sfair<climbing wheelchair. If a pressure range is given, inflate to the highest pregsure in the
range. Ifthere is no récommendation for inflation pressure from the stair-climbing wheelchair manufacijurer, inflate
the tyres|to the maximum pressure recommended by the tyre manufacturer.

5.1.6 I the'stair-climbing wheelchair has adjustable push handles (manceuvre device), adjust them Ts nearly as
possible o @’height of 1 500 mm + 20 mm

5.2 Stair-climbing wheelchair carriers

5.21 Before each test, prepare the, stair-climbing wheelchair carrier as specified in 5.2.2 to 5.2.8 if not otherwise
stated in individual test procedure.

5.2.2 Charge the batteries to not less than 75 % of their rated capacity.
5.2.3 Select one standard wheelchair recommended by the manufacturer of the stair-climbing wheelchair carrier

as test wheelchair. The selected wheelchair shall conform with I1SO 7193, if not otherwise stated by the
manufacturer of the stair-climbing wheelchair carrier.
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5.2.4 Adjust the wheelchair in accordance to the instructions of the manufacturer of the stair-climbing wheelchair
carrier. If there are no instructions, adjust the wheelchair in accordance with the instructions from the manufacturer
of the wheelchair. For parts where there are no manufacturer's recommendations, set the adjustable parts of the
wheelchair according to ISO 7176-22.

5.2.5 If the stair-climbing wheelchair carrier has pneumatic tyres, inflate them in accordance with 5.1.5.

5.2.6 If the stair-climbing wheelchair carrier has adjustable push handles (manceuvre device), adjust them as
nearly as possible to a height of 1 500 mm + 20 mm.

5.2.7 Load the wheelchair in accordance with 5.1.4.

5.2.8 Segure the test wheelchair to the stair-climbing wheelchair carrier for stair-climbing.\Op€ration in
accordance with the carrier manufacturer's instruction.

5.3 Recoarded information

Record the [following information:

a) the sta|r-climbing device used in the test;

b) wheelchair specified for the test, including its mass;
c) the pogition of any adjustable part;

d) the maps of the dummy.

6 Determination of working area requirements

6.1 Pringiple

6.1.1 Determination of minimum working afea‘to operate the loaded stair-climbing device on stairs and landing,
including the space necessary to manceuvre'the stair-climbing device by an attendant.

6.1.2 All fests in clause 6 shall be-performed using the attendant-space gauge (see 4.1.11) and the fgot-space
gauge (seel4.1.12). The stair-climbing-device, the attendant-space gauge and the foot-space gauge shall hot touch
the barriers|(see 4.1.1 and 4.1.2) during the test procedure.

6.1.3 Befpre each test, eheck the adjustment of the stair-climbing device and position of the test dummjyy against
the instructipns in clausel5-and correct if necessary.

NOTE Vhen ascending stairs the stair-climbing device is driven backwards, which means that the attengant goes
backwards up the stairs.

6.2 Determination-of- minimum-stairwidth-for-straight-stairs

6.2.1 Set up the standard test stairs connected to the landing platform.

6.2.2 With the stair-climbing device standing horizontally in front of the test stairs following the manufacturer’s
instructions, drive the device up the stairs to the landing platform.

6.2.3 Position the stair-climbing device for descending the stairs following the manufacturer’s instructions. Drive
the stair-climbing device down the stairs so that the whole stair-climbing device is on the horizontal plane.

6.2.4 Measure to an accuracy of + 20 mm the narrowest position of the two barriers which it is possible to

achieve without the stair-climbing device, the attendant-space gauge, the foot-space gauge or the test wheelchair
(if used) having any interference with the barriers during the test procedure.
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EXAMPLE
An example of a practical method is as follows:
— Measure the maximum width of the test stair-climbing device.

— Set the adjustable barriers so that the distance between the barriers is a little wider than the width of the stair-climbing
device.

— Perform the test.

— Decreasel/increase the width of the steps until the minimum stair width is determined.

6.3 Det inati £ mini landi for L-st | stai

6.3.1 Use the same test equipment as in 6.2.

6.3.2 Drive the stair-climbing device up the stairs onto the landing platform.

6.3.3  Turn the stair-climbing device 180°.

6.34 easure to an accuracy of + 20 mm the minimum length and width between the barriers whicl] is possible
to achievie without the stair-climbing device, the attendant-space gauge, the foof-space gauge or test wheel chair (if
used) haying any interference with the barriers during the test procedure.

6.4 Determination of minimum stair radius on winding stairs

6.4.1 he minimum stair radius is the distance on the winding test stairs, from the central axis of the ptairs to the
maximum excursion of the stair-climbing device while performing the test cycle.

6.4.2 bet up the winding test stairs connected to the landing platform and set the adjustable barriers at maximum
distance [from the centre point of the stairs.

6.4.3 ith the stair-climbing device standing herizontally in front of the test stairs following the mahufacturer’'s
instructions, drive the device up the stairs to thelanding platform. If there is no instruction from the manufacturer,
place thg stair-climbing device as close as-pdssible to the adjustable barrier without hitting the adjustable barrier

6.4.4 osition the stair-climbing déevice for descending the stairs following the manufacturer’s instrugtions. Drive
the devide down the stairs so that the whole device is on the horizontal plane. The test cycle shall b¢ performed
safely and without any interference with the barrier. If there is no manufacturer’s instruction, place the sfair-climbing
device ag close as possible t6-the adjustable barrier without hitting the adjustable barrier while descending.

6.4.5 [ecrease the stair radius by moving the barrier closer to the centre point in steps, until the stair-climbing
device dpes not successfully complete the test cycle. Measure the stair radius to the barrier to an pccuracy of
+ 20 mm|the minimum radius which is possible to achieve without the stair-climbing device, the attendant-space
gauge, the foot-space gauge, or the test wheelchair (if used) having any interference with the barriers gr becoming
unsafe dyring the test procedure.

NOTE Ne Space T Ty TOT TANGEUVTINgG Of the Jevice by am atendant Shalrbe nciuded i the measured area.

6.5 Recorded information

Record the measurements taken in 6.2, 6.3 and 6.4.
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7 Skew angle

7.1 Principle
Stair-climbing devices often need to be operated under a skew angle. Testing is performed under such conditions.
All tests are performed with maximum speed if not otherwise specified by the manufacturer.

Before each test, check the adjustment of the stair-climbing device and position of the test dummy against the
instructions in clause 5 and correct if necessary.

7.2 Reqll|irements

7.21 The stair-climbing device shall be able to climb the steps at maximum speed, whether ascgnding or
descending| at an approach skew angle of 9° from the edge of the step.

7.2.2 If the manufacturer claims that the stair-climbing device exceeds the above minimum requirements, the
stair-climbing device shall be able to ascend or descend steps at this higher approach.skew angle.

7.3 Test|procedure

7.3.1 The stair-climbing device shall be driven up and down the stairs at'skew angles of 9°, and at a higher skew
angle if claimed by the manufacturer.

7.3.2 Seflup the standard test stairs connected to the landing platform.
7.3.3  With the stair-climbing device standing horizontally in.frent of the test stairs and at a skew angle of 9°, drive
the device Up to the first step. Drive up the remaiding steps'10 the landing. Repeat the test procedure driving down

the stairs.

Table 2 shdll be used to assess the performance of(thé stair-climbing device.

Table 2

Definition Comments

Cgmpleted Thentest is completed according to the test procedure and requirements.
Thetest shall be completed in 3 min.

Ngt completed The test was impossible to complete. The reason why it was nof
completed shall be recorded.

NQTE Difficulties are for example instability or that the attendant has to apply forces other than
mihimally necessary to operate the stair-climbing device during the test procedure.

7.3.4 |If the test In 7.3.3 was completed and the manufacturer claims that the stair-climbing device is able to
ascend and descend at a higher skew angle, repeat the test procedure (7.3.3) at this higher skew angle.

7.4 Recorded information

Record whether the stair-climbing device met the requirements in 7.2.1 and if the test was completed or the stair-
climbing device was unsafe. For information purposes, record if a higher skew angle was approved (see 7.2.2).
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8 Determination of theoretical energy consumption during stair-climbing operation

8.1 Principle

8.1.1 This test is an extension of ISO 7176-4, but the test track is the standard test stair and the form
8.3.4 shall be used.

8.1.2

8.2 Requirements

This test|determines the theoretical energy consumption and includes no pass/fail criteria.

8.3 Test procedure

8.3.1
climbing

8.3.2

bottom of the stairs, up the stairs to a position on the landing at the top of the stairs and then back dow
to the stgrting position. This procedure is performed a total of 10 times.

8.3.3
+5 %.

NOTE

discharge|the battery(ies) below the level recommended by the manufacturer.

8.3.4

using thg formula

E

ula given in

Before the test, check the adjustment of the stair-climbing device and position of the test dummy against
the instructions in clause 5 and correct if necessary.

The test is conducted on standard test stairs. The stair-climbing device/shall be configure
pperation and loaded with the test wheelchair (if used) and the test dummy:(see clause 5).

The stair-climbing device shall be driven at maximum speed from a starting position immediatel

Measure the ampere-hours used by the stair-climbing device during the test procedure to an

This test will not normally totally discharge the battery(ies) of a stair-climbing device, but care should be

Calculate the theoretical number of steps the stair-climbing device is capable of climbing up

80C
E

is the theoretical ndmber of steps (up and down) that the stair-climbing device is capable
before the battery(ies) is (are) discharged;

is the capacity” of the battery, in ampere-hours at a 5-h rate of discharge, declared by
manufactuarer;

is the\ampere-hours used during the test.

d for stair-

y before the
n the stairs

accuracy of

taken not to

and down,

of climbing

the battery

8.4 Recorded information

Record the theoretical number of steps up and down as calculated according to 8.3.4 and the capacity of the

battery,

in ampere-hours at a 5-h rate of discharge, declared by the battery manufacturer.

© 1SO 2002 — All rights reserved
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9 Static stability

9.1

Principle

These tests are an extension of ISO 7176-1. Before each test, check the adjustment of the stair-climbing device
and position of the test dummy against the instructions in clause 5 and correct if necessary.

9.2 Requirements

9.21

In the emergency position on stairs, as defined by the manufacturer of the stair-climbing device, the stair-

climbing de
9.2.2 If th
35°, the sta
angle.

NOTE 1 I

NOTE2 H
9.3 Test

9.3.1

The static s

9.3.2 Deteérmination of static stability on straight stairs

9.3.21

The whole

device in it
instructions
climbing de
rolling or sli

9.3.2.2
steeper tha

NOTE 1 )
procedure ar
the pitch line

unstable at that angle. Fheltest implies that the steps of the stair are inclined 7°.

NOTE2 |

Determination of static stability on the level

vice shall remain in a safe and stable position without tilting, rolling or sliding.

r-climbing device shall remain in a safe and stable position without tilting, rolling or sliding at t

the stair-climbing device tends to roll into a safer position when released by the attendant, this is acceptd

urther requirements are under consideration.

procedures

tability in the forward, rearward and lateral directions shall"be measured as specified in ISO 711

Place the stair-climbing device in normal ascending/descending position on the standard tg
stair-climbing device including the attendant shall be standing on the test stairs. With the stair
5 least stable configuration and position-(for guidance see annex D) and following the manu
the attendant shall place the stair-climbing device in the emergency position, and let go of
vice. Record whether the stair-climbing device remains in a safe and stable position withd
ding.

If the test in 9.3.2.1 was_ approved and the manufacturer claims that the device can be used

'he following is an_éxample of a practical method for testing at a higher angle for safe position. Following
d when the stair>climbing device is placed in the emergency position, lift the back end of the standard tes
is 42° with the'stair-climbing device placed on the stairs in the safe position. The device should not roll,

h the case of, for example, a track-driven stair-climbing device, the least favourable position relative to

step in cont
3°+0,5°.

TCt with the device is with maximum overhang without interfering with the device to tip downward suff

n 35° (the standard test stair), the test procedure (9.3.2.1) shall be repeated at this higher anglg.

e manufacturer of the stair-climbing device claims that the device can be used on stairs’stegper than

is higher

ble.

(6-1.

st stairs.
-climbing
facturer's
the stair-
ut tilting,

on stairs

the above
[ stair until
slide or be

the lower
ciently for

NOTE 3

The position should be the least favourable configuration and position relative to the lowermost step in contact with

the device. For different types of device, some experimentation may be necessary to determine the least favourable position,
which may include power on/off, brakes engaged or not engaged (for guidance see annex D).

9.4 Recorded information

Record the configuration of the stair-climbing device, the position on the test stair, whether the stair-climbing device
met the requirements in 9.2, the angles measured according to 9.3 and information required in ISO 7176-1.

12
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10 Effects of maximum acceleration

10.1 Principle
The stair-climbing device is driven at maximum speed up and down the standard test stair without pausing between

the reversals. Before each test, check the adjustment of the stair-climbing device and position of the test dummy
against the instructions in clause 5 and correct if necessary. If speed is adjustable, set to maximum speed.

10.2 Requirements

No reduded stability shall occur during the test.

10.3 Test procedure

10.3.1 PRosition the stair-climbing device on the standard test stairs so that the whole stair-climbing dgvice stands
on the sthirs and in the lowest possible position on the stairs without touching the lower {anding.

10.3.2 Drive the stair-climbing device at maximum speed up the stairs. Without stopping, reverse the|controls so
that maximum speed is applied in the downstairs direction. Without stopping, reverse the controls so that maximum
speed is|applied in the upstairs direction. The test is performed without reaching the top landing or thg horizontal
area at the bottom of the stairs.

The diregtion reversals continue for three cycles up and down.

10.3.3 Note points during the test at which lifting, sliding or tilting.eccurs.

NOTE For example, a videotape plus a scale may be used to analyse results.

10.3.4 If the manufacturer claims that the stair-climbing” device climbs winding stairs, the test procedure given in
10.3.1 t0]|10.3.3 shall be repeated on the winding test stairs.

10.4 Recorded information

Record whether the stair-climbing deviée met the requirements in 10.2 and if any lifting, sliding or tilting occurred
during thg test.

11 Maximum speed onzstairs

11.1 Prjnciple

This tesf] is anextension of ISO 7176-6. Maximum speed shall be measured when the stair-climbirl]g device is
climbing |up respectively down the standard test stairs. The stair-climbing device shall be configurg¢d for stair-
climbing pperation and carrying the test wheelchair (if used) and the test dummy.

11.2 Requirements

This test determines the maximum speed on standard test stairs and has no pass/fail criteria.

11.3 Test procedure

11.3.1 Before the test, check the adjustment of the stair-climbing device and position of the test dummy against
the instructions in clause 5 and correct if necessary. If speed is adjustable, set it to maximum speed.
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11.3.2 The stair-climbing device shall be driven up the standard test stairs with the speed input device at the
maximum position.

The time to ascend the last four steps, without reaching the top landing, shall be recorded.

11.3.3 The stair-climbing device shall be driven down the standard test stairs with the speed input device at the
maximum position.

The time to descend the last four steps, without reaching the horizontal area at the bottom of the stairs, shall be
recorded.

11.3.4 Perform the test procedure in 11.3 four times. The variance shall not exceed 10 % of the measurements of
11.3.2 and [I1.3.3. Calculate the mean time for ascending and descending the four steps.

11.3.5 Calculate the time in minutes to one decimal figure for the stair-climbing device to ascend-and to|descend
one step at[maximum speed from the value obtained in 11.3.4.

11.4 Recorded information

Record batfery type and capacity, at a 5-h rate of discharge, declared by the battéry manufacturer and thg time, in
minutes, fof ascending and descending one step as calculated in 11.3.5.

12 Brakipg effectiveness

12.1 Pringiple
These testq are an extension of ISO 7176-3 and test the braking effectiveness on stairs. Before each test, check

the adjustment of the stair-climbing device and position\ef’'the test dummy in accordance with the instriictions in
clause 5 anfd correct if necessary.

12.2 Requiirements
No brake failure, loss of friction or instability shall occur during the test. If the stair-climbing device is intended by

the manufacturer to be used on horizontal ground (see note in 12.3.1), the stair-climbing device shall meet the
requirementgs in ISO 7176-3.

12.3 Test|procedures

12.3.1 Test on horizontal-plane
The tests shall be perfermed in accordance with ISO 7176-3.

If the stair-¢limbing device is only intended by the manufacturer to be used to climb stairs, the running brake test
procedure inISO 7176-3 may be excluded

12.3.2 Brake test while ascending

Conduct braking tests, with the stair-climbing device ascending the standard test stairs at maximum speed. Actuate
the brake(s) to the maximum effect at the middle of the test stairs and maintain the brakes in operation until the
stair-climbing device is brought to a complete stop. Measure the braking distance. Perform the test four times.

Calculate the average braking distance and record observations relevant to the test, such as tracking behaviour,
loss of stability, sliding and brake failure.

NOTE The braking distance and measurements accuracy are given in ISO 7176-3.
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12.3.3 Brake test while descending

Repeat the test specified in 12.3.2 with the stair-climbing device descending the standard test stairs.

12.3.4 Test of the effect of repeated full application of the brakes

Drive the stair-climbing device up and down the standard test stairs in the following manner as quickly as possible.
Bring the stair-climbing device with maximum acceleration to full speed, then bring it to full stop as quickly as
possible. Repeat the procedure in succession without interruption, travelling up and down the stairs 10 times.

Immedia

12.4 Re
Record t
average

friction (4
other obs

13 Sta

13.1 Pr
These te

13.2 Re

When te
included

a)

b)

NOTE

c)

Dl\JI fnllr\\nling this. nvnrr\ico, Carry ol it the hral{ing test described in 12 3.3

The

No d

No n
beer
of th
No ¢

All p

corded information
ne result required in ISO 7176-6 and whether the stair-climbing device met the requirements
braking distance measured in 12.3.2 and 12.3.3 together with observations such-as brake fai

kidding), instability (tipping) difference (if any) between measurements in 12.3.3 and 12.3.4
ervations relevant to the tests.

lic, impact, fatigue strengths and durability

nciple

5ts are an extension of ISO 7176-8.

quirements

sted, the stair-climbing device shall meet all~the following requirements at the conclusion of
n 13.3.

stair-climbing device shall be capable of operation as described by the manufacturer.
omponent shall be fractured orthave visible cracks.
Cracks in surface finishes; such as paint, that do not extend into the structural material do not constitutg
ut, bolt, screw, locking pin, adjustable component or similar item shall have become detached
tightened, adjusted or refitted once, with the exception of the footrests which may be adjuste
e two footrest-impact tests according to ISO 7176-8.

lectrical.connector shall be displaced or disconnected.

artséintended to be removable, folding or adjustable shall operate as described by the manufac

in 12.2, the
ure, loss of
as well as

all the tests

a failure.

after having
j after each

urer.

All power-operated systems shall operate as described by the manutacturer.

Handgrips shall not be displaced.

No multi-position or adjustable component shall be displaced from the preset position, except as permitted in

13.2

C).

No component or assembly of parts shall exhibit deformation, free play or loss of adjustment that adversely
affects the function of the stair-climbing device or attached wheelchair.
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The requirements above are applicable only to the stair-climbing device. If the stair-climbing device is attached to a
wheelchair, the requirements are valid for the connection(s) between the stair-climbing device and the wheelchair

[in particula
13.3 Test

13.3.1 Seq

r see item i)].
procedures

uence of tests

The sequence of tests shall be as follows:

a) statics
b) impact
c) fatigue
d) durabil
13.3.2 Pre

Icllsth tUOtQ 3.3.3), pcrfU||||cd ;II Glly Uldcl,
strength tests (13.3.4), performed in any order;
strength test (13.3.5) (optional);

ty test (13.3.6).

paration of the stair-climbing device

Before each test, check the adjustment of the stair-climbing device and the position of the test dummy ag

instruction
accordance

n clause 5 and correct if necessary. Secure the test dummy so that it is restrained and pos|
with ISO 7176-8.

13.3.3 Staltlic strength tests

13.3.3.1 1
The stair-cl

Depending

est procedure

mbing device shall be tested as specified in ISQ,7176-8:1998, clause 8.

on the construction of the stair-climbing device, it may not be possible to perform all tests. I

excluded, this shall be noted in the test report and the reason given.

13.3.3.2 1

13.3.3.21

est procedure for handgrips

This test only applies to handgrips that project rearwards and/or upwards, and, in particular,

apply to handgrips on handles that congist of a transverse bar.

13.3.3.2.2
ISO 7176-8

13.3.3.2.3
use clamps

13.3.3.2.4

With the stair-climbing device standing on the horizontal test plane, set up the means des
for testing handgrips.

Ensure that,the means for applying the force does not apply radial force to the handgrip (e.
which calse the handgrip to be squeezed onto the push handle).

Cafrylout the test in accordance with ISO 7176-8 using a pull-off force of 750 N.

ainst the
tioned in

a test is

does not

cribed in

g. do not

13.3.3.3 Recorded information

Record components, if any, that needed to be tightened, adjusted or replaced.

13.3.4 Impact strength test

13.3.4.1

The stair-cli

Test procedure

mbing device shall be tested as specified in ISO 7176-8:1998, clause 9.

Depending on the construction of the stair-climbing device, it may not be possible to perform all tests. If a test is
excluded, this shall be noted in the test report and the reason given.

16
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13.3.4.2

Record ¢

ISO 7176-23:2002(E)

Recorded information

omponents, if any, that needed to be tightened, adjusted or replaced.

13.3.5 Fatigue strength test

An optional test method for fatigue strength is given in annex B.

NOTE 1

NOTE 2

See also the Introduction, last paragraph.

It is anticipated that future work will lead to a normative test method.

13.3.6 IJurabiIity test

13.3.6.1

13.3.6.2
manufac

13.3.6.3

instructio
horizontg

13.3.6.4

13.3.6.5

13.3.6.6
approxin

If necess

13.3.7 Recorded information

Record ¢
charged

13.4 Evaluation of test results

13.41 ]

13.4.2 (
specified

13.43 1

If the stair-climbing device has a variable speed, the test shall be performed at a medium speed.

With the stair-climbing device standing horizontally in front of the standardCtest stairs following the
urer’s instructions, drive the stair-climbing device up the stairs onto the landing.platform.

Immediately position the stair-climbing device for descending the ;stairs following the mahufacturer’s
hs. Drive the stair-climbing device down the stairs so that the whole stair-climbing device is on the
| plane.

The procedure shall be repeated without any stop for 10 4Min +(2) min, finishing at the starting point.

Let the stair-climbing device stand for 10 min + 0,5 mifr'with power off.

Perform the procedure given in 13.3.6.2 and 13.3.6.3 for a total of nine times (total time scale of
ately 3 h).

ary, the battery can be re-charged or replaced during rest time (see 13.3.6.5).

omponents, if any, that needed to be tightened, adjusted or replaced and if the battery has been re-
br replaced.

fter completingall-the tests, examine the stair-climbing device against the requirements of 13.2.

Check the-test records to establish if any parts were adjusted, tightened or replaced more than once as
in 13.2.

est all power-operated systems on the stair-climbing device to establish if they operate as spegified by the

manufac

Lrer

13.4.4 If any of the requirements are not met, the stair-climbing device does not meet the requirements of this part
of ISO 7176.

13.5 Recorded information

Record whether the stair-climbing device met the requirements of 13.2, together with a description of the failures

identified

by the procedures of 13.3 and the configuration of the stair-climbing device during the tests.

Record whether the stair-climbing device met any claims above the minimum requirements made by the
manufacturer.

© 1SO 2002 - All rights reserved 17


https://standardsiso.com/api/?name=5873dd619966e74c1a925b31b302502e

ISO 7176-2

3:2002(E)

14 Climatic test

14.1 Principle

This test is an application of ISO 7176-9. The function of the stair-climbing device is tested after it has been

exposed to

environmental conditions which are expected in normal use, storage and transportation.

14.2 Requirements

The stair-climbing device shall continue to function according to the manufacturer’s specifications after being

subjected tq

all climatic tests specified in ISO 7176-9.

14.3 Test|procedure

The stair-climbing device shall be tested as specified in ISO 7176-9.

The different functions shall be checked before and after each climatic test, but not necessarily on the star
stairs.

NOTE Tests for corrosion are being considered.

14.4 Recgrded information

Record whether the stair-climbing device met the requirements of 14:2,'together with any functional chang
stair-climbing device and any evidence of damage to the device.

15 Power and control systems

15.1 Pring

This test is
control syst

Ciple

an application of 1ISO 7176-14 and test methods and specifies the requirements for the p
ems of stair-climbing device, including battery chargers.

15.2 Requiirements

The stair-cl

If the batte

charger thal:

a) conforr
b) is suita
15.3 Test

mbing device, including the battery charger, shall conform with the requirements given in ISO 7

[y charger is_not/mounted on the stair-climbing device, the manufacturer shall recommend
I

ns withthe requirements in ISO 7176-14;

dard test

es in the

bwer and

176-14.

a battery

ple“for the stair-climbing device.

procedure

The stair-climbing device shall be tested as specified in ISO 7176-14, with the following modifications:

a)

exchange the test on a slope with the test on the standard test stairs.

b)
climbin

The battery

18

g device, perform the test on a slope and the test on the standard test stairs.

charger shall also be tested according to ISO 7176-14.

If the stair-climbing device is intended by the manufacturer to be used only as a stair-climbing device,

If the stair-climbing device is intended by the manufacturer to be used as a wheelchair as well as a stair-

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=5873dd619966e74c1a925b31b302502e

ISO 7176-23:2002(E)

15.4 Recorded information

Record whether the stair-climbing device and/or charger met the requirements in 15.2, as well as any reasons for
terminating the test and the forces and/or pressures required to operate control devices.

16 Flammability

16.1 Principle

Upholstefed parts of the stair-climbing device are tested against flammability according fo ISO 7176-76.

16.2 Rgquirements

Stair-climbing devices equipped with upholstered parts shall conform to the ignition requirements of ISO| 7176-16.

16.3 Test procedure

The test procedures of ISO 7176-16 apply.

16.4 Recorded information

Record whether the stair-climbing device met the requirements in ISO 7176-16:1997, clause 4.

17 Electromagnetic compatibility

17.1 Principle

The stairt-climbing device is tested for electromagnetic emissions and for electromagnetic immunity gccording to
ISO 717¢-21.

17.2 Rgquirements

The stairfclimbing device shall conform to the requirements of ISO 7176-21.

17.3 Test procedure

The test procedures of 4SO 7176-21 apply.

17.4 Recorded information

Record whether the stair-climbing device met the requirements in ISO 7176-21.

18 Safety equipment

18.1 Requirements

The stair-climbing device shall be equipped with a mains switch according to 18.2, a battery charge indicator
according to 18.3 and a postural support according to 18.4.
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18.2 Mains switch

It shall be possible to switch off all power to the stair-climbing device using a switch which is independent of and
separate from the driving switch. When switched off while the stair-climbing device is running, the stair-climbing
device shall come to a safe full stop and shall remain in a safe position. When switched off while the stair-climbing
device is standing, the stair-climbing device shall remain in a safe position.

18.3 Battery charge indicator

The stair-climbing device shall be fitted with an indicator showing a minimum battery charge sufficient for ascending

at least 20 gteps-wherloaded-with-mepdmumdusermass—m—mM™ M M M M89 MMM

If the stair-
noted in thg

18.4 Post|

The stair-cl

18.5 Rec(

Record wh
support ang

19 Ergonomic aspects

19.1 Requiirements

No ergono
manufactur
consideratiq

19.2 Comlponent mass

Climbing device uses more power when descending, then the wording shall be read accord
test report.

ural support

mbing device shall have a postural support as defined in ISO 7176-19.

rds

bther the stair-climbing device is equipped with a mains switeh, battery charge indicator, a
whether the equipment met the requirements in 18.2, 18.3 and“18.4 respectively.

mic requirements or test methods aréccurrently specified; however this does not abg
br from the obligation of taking ergonomic aspects both for the user and the attendant int
n and trying to implement good ergonomic features in the design of the stair-climbing device.

limbing device is intendedto be dismantled for ease of transport:

mponent that has.a“mass greater than 10 kg shall be provided with suitable handling de
5), Or

g during:assembly.

ngly and

postural

olve the
D serious

ice (e.g.

r manual-shall indicate the points where the component parts can be lifted safely and/or a method for

If the stair-q
a) any co
handle
b) the usd
handlin
20 Test

eport

The test report shall contain the following:

a)
b)
c)

d)

20

a statement that the tests have been carried out in accordance with ISO 7176-23;
the name and address of the testing institution;
the name and address of the manufacturer of the stair-climbing device;

the date of issue of the test report;
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ype of the stair-climbing device and any serial and batch numbers;

f)  the configuration of the stair-climbing device;

g) the name, model and weight of the test wheelchair(s), if used;

h) the size of test dummy used;

i) astatement on whether the stair-climbing device met all the requirements of this part of ISO 7176;

j)  the results and details of measurements and tests according to clauses 6. 7. 8. 9. 11. 12, 13, 14, 15 and 16;

k) ade

) test
infor

NOTE
procedure

21 Lab

The man

scription of failures identified by the procedures of clauses 9, 10, 12, 13, 14, 15, 17 and 18;

reports from the tests performed in consistency with the normative reference and’not cov
ation given according to items i), j) and k).

Those commissioning tests may require further information, such as identification of the point(s
s where and when any failures occurred.

elling and documentation

ufacturer's documentation and labelling shall conform to the requirements in ISO 7176-15. In

the official language of the countries in which the stair-climbing device is marketed, the following shall b¢

a) Pern

c) Inth

1)

hanently and easily visible on each stair-climbing device:

This stair-climbing device must never be left-by the attendant when in use except in an
situation.

Adequate training shall have been given béfore use.
e user manual:

The product meets all the applicable requirements of ISO 7176-23, based on the intended
product as disclosed in the user manual and other manufacturer documentation.

Information requiredfrom the normative references.

Warning that afy)use of the stair-climbing device is dangerous if the operator is not aware of
not follow thexmanufacturer’s instructions.

e manufacturer's specification sheet:

InStruction that the operator (attendant) shall always stand directly above the stair-climbing dev

bred by the

in the test

addition, in
b stated.

emergency

use of the

and/or does

ice when in

2)

3)

o pu | + + 4l el 1 o o L o pu | + + pu | + ot Ll o
ST UlT oldiTo Adifu 11Ut at U1 olUT, UTTIToo UTT otdll™"CHTTIVITTY UTVILT 10 UTOoTylTTcUu tu dlfuvw uiio.
The minimum stair width for straight stairs (see 6.2).

The minimum landing area for U-shaped stairs (see 6.3).

4) The minimum stair radius on winding stairs, if the manufacturer claims that the stair-climbing device is

designed for use on winding stairs (see 6.4).

5) The theoretical number of steps the stair-climbing device is able to perform before the battery/ies is/are

6)

discharged (see clause 8).

The maximum steps performed per minute (see clause 11).
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7) Information that the stair-climbing device must never be left by the attendant when on stairs, except in
emergency situations, and instructions, on how to leave the stair-climbing device in a safe position in an

emergency situation (see 9.4).

8) Information in accordance with the requirements in 19.1, if the stair-climbing device is intended to be
dismantled for ease of transport.
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Annex A
(informative)

Surrogate wheelchair

The overall dimension of the surrogate wheelchair is determined as specified in ISO 7176-5; the seat and wheel

n measured as specified in ISO 7176-7.

dimensio
The sped
a) beo
b) havs
c) have

axle
d) have
e) have
f)  havg
g) have

plan
h) havg
i) havg

10° 4
j)  havs
K) havg
1) havs
m) havg
n) havg
0) have

ification of the surrogate wheelchair is as follows:
f durable construction of four wheels, handrim-propelled, rear-driven;
a total mass of 15 kg + 3 kg;

a centre of gravity located 450 mm = 50 mm above the ground and 150 mm = 50 mm in fron

a frame which is designed to provide point(s) to anchor the stair-climbing device;
a total width of 540 mm £ 40 mm;
a total length of 1 120 mm = 60 mm;

an effective seat width of 420 mm + 40 mm and an- effective seat depth of 430 mm = 40 mm
e angle of 4° + 2°;

a seat surface height at front edge of 550mm + 40 mm;

a backrest with a width of 400 mm.£40 mm and a height of 420 mm £ 40 mm and a backr
- 2°;

a footrest-to-seat dimension.6f 480 mm + 40 mm;
a footrest length of 180,mm £ 40 mm;

a footrest-to-leg @ngle of 90° + 5°;

a leg-to-seat.surface angle of 110° + 5°;

an armrest of traditional design;

t of the rear

and a seat

est angle of

d-handrim diameter of 530 mm + 40 mm;

p) have a propelling-wheel diameter of 600 mm + 20 mm;

g) have a horizontal location of wheel axle of 30 mm = 20 mm;

r) have a vertical location of wheel axle of 150 mm £+ 20 mm;

s) have a front wheel diameter of 150 mm £+ 80 mm.
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Annex B
(informative)

Fatigue-strength tests for stair-climbing devices

B.1 Principle

This anneX gives information on the present attempt to develop a fatigue-strength test procedure;
pass/fail criferia, for stair-climbing devices.

The test procedures are similar or the same as those specified in ISO 7176-8. The main differenee is tha
drum mach|ne is replaced by an escalator test machine.

B.2 Additional test apparatus

d)

e)

f)

¢)]

h)

i)

provisi

ascending stairs is not moving.upwards or downwards but the stairs of the escalator are pushed down

provisi

provisi

intendgd by the manufacturer with the restraints fixed to the frame of the stair-climbing device;

provisi
some

climbing{device needs to be held in a balancing position by an attendant (balancing stair-climbing dev

ipn for the escalator to be driven(by the stair-climbing device using the stair-climbing devig
system,

bn to adjust the turning resistance of the escalator test machine so that the stair-climbing dewv

bn to mount the stair-climbing device on steps which are in a straight line;

on to hold the-stair-climbing device on the escalator during the test in the position for climbing

bn for_two balancing restraints to be fixed to the handgrips of the stair-climbing device whic

including

the two-

aring the

e's drive

ice when
stairs;

stairs as

N provide
the stair-
ce);

:Lmount of freedom for the vertical movement of the stair-climbing device to work properly, if

means to measure the tension forces in the longitudinal restraints in the range of 10 N to 400 N with an
accuracy of 5 %;

lateral restraints that restrict sideways movement to = 50 mm, such that the restraints do not restrict climbing of
the stair-climbing device;

provisi

on to count the number of steps climbed by the stair-climbing device.

B.2.2 Drop-test machine

Drop-test machine as specified in I1ISO 7176-8, capable of lifting and dropping the stair-climbing device an
adjustable distance from 10 mm to 100 mm.

24
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B.3 Requirements

When tested, the stair-climbing device shall meet all requirements given in 13.2 at the conclusion of each test.

B.4 Escalator test

B.4.1 Preparation of the stair-climbing device

Before each test, the stair-climbing device shall be checked against the instructions in 13.4.

B.4.2 Ppsitioning of the stair-climbing device

B.4.2.1 | Position

Position the stair-climbing device in climbing mode on the escalator test machine so jthat all parts of the climbing
gear are pccommodated on the straight flight of steps (see Figures B.1 and B.2).

NOTE If necessary, non-structural covers that restrict access to the attachment poibts (see B.4.2.2 and B.42.3) may be
removed.

Key

1 Lower longitudinal restraint
2 Upper longitudinal restraint

Figure B.1 — Self-standing stair-climbing device on escalator test machine
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Key

1 Lower lo
2  Upperlog
3 Balancin

B.4.22 S

Restrain th
close to the|

The means|
climbing de

Care shall
without res
possible for

hgitudinal restraint
hgitudinal restraint
g restraints

Figure B.2 — Balancing stair-climbing device on escalator
plf-standing stair-climbing device

b stair-climbing device longitudinally by devices attached to the frame of the stair-climbing ¢
pitch line of the stair as.possible.

to restrain the stair-climbing device shall be parallel to the pitch line to £ 10° and such that
vice has free movement along the pitch line of 30 mm + 5 mm.

be taken toYavoid restraints to generate any forces that offset or twist the stair-climbing de
riction Of.the climbing gear’s movement perpendicular to the pitch line of the escalator. It
the stair-climbing device to move laterally only £ 50 mm from its mid-position.

evice as

the stair-

vice and
shall be

B.4.23 B

atancimg-stair=ctimbingdevice

Stair-climbing devices with cluster wheels shall be reclined so that the combined centre of gravity of the stair-
climbing device plus the test wheelchair (if used) is vertically above the main axle of the cluster wheel.

If there is no clear location of the main axle, the combined centre of gravity shall be vertically above a point which
lies in the middle of the centres of the single wheels of the cluster wheel.

Stair-climbing devices with chain drives shall be reclined so that the combined centre of gravity is vertically above
the axle of the wheel of the climbing gear which bears the load during a resting period during climbing (where the
rise to the next step is being prepared while the lifting notch is reaching out).

Attach the longitudinal restraints as specified in B.4.2.2.

26
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Restrain the stair-climbing device by attaching balancing restraints to the handles of the stair-climbing device.

The restraints shall lie in a vertical plane which passes through their attachment points and are within 10°
perpendicular to a line that connects the main axle of the cluster wheel with the attachment point.

Restrain the stair-climbing device without restriction of the stair-climbing device's movement perpendicular to a
plane which is defined by the nearest nosing and the pitch line of the escalator, so that it can move laterally only
+ 50 mm from its mid-position.

B.4.3 Escalator test machine setting

NOTE An auxiliary power source for the stair-climbing device may be used for this test, or, provision may be made to
charge or|replace the batteries during the test.

B.4.3.1 | Retarder setting of the escalator test machine

Set the retarder so that the weight of the stair-climbing device is counterweighted [see B:2(1 e)]. The tepsion forces
in the longitudinal restraints shall not exceed 5 % of the total weight of the entire assembly of stair-climbing device.
Small variations of the speed of the escalator test machine derived from any complicated kinematics of some
climbing pears shall be disregarded.

Operate the stair-climbing device in its upstairs-climbing mode at maximum speed. Set the retarder of the escalator
test machine to counterweight the stair-climbing device and hold the stair-Climbing device as much [as possible
stationary on the escalator test machine.

B.4.3.2 | Test runs
The test ghall be performed according to manufacturer’s instractions.
Check the position of the test dummy and correct if necessary.

Run the f{est until the stair-climbing device has climiéd 150 000") steps.

B.5 Drop test

B.5.1 Principle

This proposed test is an adaptation of ISO 7176-8:1998, 10.5. The stair-climbing device shall be pgsitioned as
recommegnded by the manufaeturer for the stair-climbing device to be standing on a stair landing prior to climbing
stairs. Fif the foam pads fer-drop test as specified in ISO 7176-8.

Before the test, chetk-the adjustment of the stair-climbing device and position of the test dummy in jaccordance
with the finstructions’ in clause 5 and correct if necessary, and secure the test dummy so that it is restrained in
position Luring the test.

A recommended means of securing the test dummy is given in ISO 7176-8:1998, 10.3.

B.5.2 Setting self-standing stair-climbing device

Position the stair-climbing device on the test plane. The stair-climbing device shall be lifted at a structural part near
the rear end of the climbing gear while the front end of the climbing gear still rests on the test plane. The lifting
height shall be set so that the vertical component of the lift of the combined centre of gravity of the whole assembly
of stair-climbing device plus surrogate wheelchair (if used) and dummy is 25 mm + 3 mm.

A recommended method of performing the drop test on self-standing stair-climbing device is shown in Figure B.3.

1) The number of steps for this test is under discussion.
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