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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-geve ental—in—lial pith ; ake—part—in—the—work—SC ely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization,

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

The |main task of technical committees is to prepare International Standards. Draft‘International Standards
adogted by the technical committees are circulated to the member bodies for\voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies, casting a vote.

Attention is drawn to the possibility that some of the elements of this docuntent may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO [176-5 was prepared by Technical Committee ISO/TC 173, ASsistive products for persons wjth disability,
Subgommittee SC 1, Wheelchairs.

This| second edition cancels and replaces the first edition (ISO 7176-5:1986) which has beep technically
revised.

ISO 176 consists of the following parts, under the general title Wheelchairs:
— Part 1: Determination of static stability

— Part 2: Determination of dynamic stability of electric wheelchairs

— Part 3: Determination of effectiveness of brakes

— Part 4: Energy consumption of electric wheelchairs and scooters for determination of theorefjcal distance
range

— Part 5: Determihation of dimensions, mass and manoeuvring space
— Part 6: DeteFmination of maximum speed, acceleration and deceleration of electric wheelchaifs

— Part. 7¢ Measurement of seating and wheel dimensions

— Part 8 Requirements and test metnods for static, Impact and fatigue Sirengins
— Part 9: Climatic tests for electric wheelchairs

— Part 10: Determination of obstacle-climbing ability of electrically powered 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

© 1SO 2008 — All rights reserved \4
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— Part 15: Requirements for information disclosure, documentation and labelling
— Part 16: Resistance to ignition of upholstered parts — Requirements and test methods
— Part 19: Wheeled mobility devices for use as seats in motor vehicles

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

— Part 22: Set-up procedures

— Part 23] Requirements and test methods for attendant-operated stair-climbing devices
— Part 241 Requirements and test methods for user-operated stair-climbing devices

— Part 261 Vocabulary
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Introduction

The purpose of this part of ISO 7176 is to provide technical definitions together with appropriate measurement
procedures for measuring important dimensions and masses of manual wheelchairs and electrically powered
wheelchairs including scooters, which can be used to estimate the appropriateness for a given environment.
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Wheelchairs —

Part 5:
Determination of dimensions, mass and manoeuvring space
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Scope

part of ISO 7176 specifies methods for the determination of wheelchair dimensions and mass.

includes specific methods for the determination of outside dimensions-when the wheelchair
reference occupant and the required manoeuvring space needed for wheelchair manoeuvre
bd out in daily life.

part of ISO 7176 specifies requirements for the disclosure ©f the dimensions and masses
hformative annexes.

Anngx A specifies methods for the determination of technical dimensions that can be impg

perfd

Anng

rmance of the wheelchair.

x B provides detailed information about pivotwidth and reversing width.

Anngx C provides detailed information about, the turning diameter.

Anng

Anng
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x D provides details on determining the wheelchair longitudinal axis and wheelchair centre-p

x E provides technical guidefines and recommendations for many of the measurements
ate improved understanding,/design and construction of wheelchairs.

part of ISO 7176 is~applicable to manual wheelchairs and electrically powered wheelchai
ters).

Normative references

following referenced documents are indispensable for the application of this document.

is occupied
s commonly

hnd contains

rtant to the

Dint.

specified to

rs (including

For dated
referenced

ences, only the edition cited applies. For undated references, the latest edition of the

doc
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ICTIU (CIiauinTy aity dattictiuriicting J dPpIics.

ISO 7176-7, Wheelchairs — Part 7: Measurement of seating and wheel dimensions

ISO 7176-11, Wheelchairs — Part 11: Test dummies

ISO 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

ISO 7176-22:2000, Wheelchairs — Part 22: Set-up procedures

ISO 7176-26, Wheelchairs — Part 26: Vocabulary
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3 Terms and definitions

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

3.1

castor wheel misalignment
lateral distance between the ground contact point of the castor wheel and that point where the castor stem

axis intersects with the ground

See Figure 1.

NOTE 1 leasurement is in accordance with A.22.

NOTE 2  A]non-zero value usually indicates a misalignment. The value is positive if the ground contact,point ¢f the
castor wheel s medial to the point of intersection of the castor stem axis with the ground, zero if in therdesired ngutral
position and rjegative if the ground contact point of the castor wheel is lateral to the point of intersection-of the castor|stem

axis with the ground.

NOTE 3  Sketches a), b) and c) in front view; d) in top view.

R

/

)

A

a) shifted wheel

Key

 J
A

b) conical wheel

| |
A

c) tilted axle

28
—

 J
A

d) oblique axl

W

1 castor wheermisalignment

Figure 1 — Castor wheel misalignment (exaggerated)
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3.2
fixed wheel

wheel that cannot change its axial orientation relative to the wheelchair during motion

EXAMPLE Drive wheel, manoeuvring wheel or guide wheel.

3.3
front wheel track
distance between the ground contact points of the front wheels

See Figure 2.

NOTE 1 Measurement is in accordance with A.15.

NOTE 2 Sketch in front view.

Key
1 ffont wheeltrack

Figure 2 — Front wheel track (example)
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3.4

full occupied length

distance between the most forward and most rearward point of the wheelchair including lower leg support
assemblies and a reference occupant

See Figure 3.
NOTE 1 Measurement is in accordance with A.8.

NOTE 2  This measurement applies where the wheelchair has fixed leg supports and/or foot supports or where the leg
supports and/or foot supports are removable but not removed.

2

A
 J

A
Y
A
Y

Key

full occupied length
reduced joccupied length

occupied-width

A WO N -~

occupied height

Figure 3 — Dimensions of the wheelchair when occupied
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3.5

full overall length

distance between the most forward and most rearward point of the wheelchair when assembled and ready for
use with any leg supports, foot supports and any anti-tipping devices fitted

See Figure 4.
NOTE 1 Measurement is in accordance with 8.2.

NOTE 2  This measurement applies where the wheelchair has fixed leg supports and/or foot supports or where the leg
supports and/or foot supports are removable but not removed.

\ / <
7 ~

- 1 -
Key
1 ull overall length
2 reduced overall length
3 pverall width
4 pverall height

Figure 4 — Overall wheelchair dimensions
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3.6

ground clearance

minimum clearance between the occupied wheelchair and the ground
See Figure 5.

NOTE Measurement is in accordance with 8.14.

Key

1 typical cfitical points
2 ground dearance

a Wheels, fadjustable legffoot supports and anti-tip devices are not considered.

Figure 5 — Ground clearance (example)

3.7
ground contact point
midpoint of the area where the wheel contacts the ground

See Figure 6.

NOTE 1 One means of identifying the ground contact point is to place four feeler gauges of equal thickness, and with
at least one straight edge, on the test plane (an example of a feeler gauge is a piece of tin or other rigid material,
0,5 mm £ 0,2 mm thick). Push two of them from the front and rear under the wheels with their straight edges horizontal
and perpendicular to the wheelchair longitudinal axis and push the other two of them, from both sides, under the wheels
with their straight edges parallel to the wheelchair longitudinal axis. Push all feeler gauges until they contact the wheel.
The ground contact point is located in the middle of the rectangle created by the straight edges of the four feeler gauges.

NOTE 2  Sketch a) in side view; b) in front view; c) in 3/4 view with wheelchair removed.

6 © 1SO 2008 — All rights reserved
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X

N\

c)

Key

brea of-.contact between wheel and ground
ront feeler gauge

right feeler gauge
left feeler gauge

D B W N -

ground contact point

Figure 6 — Identification of ground contact point
3.8
handgrip height
vertical distance from the ground to the handgrip reference points of the wheelchair

NOTE Measurement is in accordance with 8.4.

© 1SO 2008 — All rights reserved 7
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3.9

handgrip reference point
outermost lateral point at half length of the handgrip

See Figure 7.

Key

1 handgrip

3.10
lateral hand
deviation of
NOTE 1 M

NOTE 2
points of the
value usually

3.11

lateral wheel deviation

deviation of

See Figure §.

NOTE 1 M

NOTE 2
points of the
non-zero valu

3.12

Lateral handrim deviation is expressed as the difference between the position of the innermost and oute

Lateral wheel deviation is expressed as the difference between the position of the innermost and oute

reference point

Figure 7 — Handgrip reference point
rim deviation
he handrim from a flat plane that is perpendicular to the‘axle

leasurement is in accordance with A.7.

butermost continuous surface of the handrim, measured in the direction of the axis of the wheel. A nor
ndicates a misalignment.

he rim of the wheel from a flat-plane that is perpendicular to the wheel axle

leasurement is in accordance with A.5.

butermost continuous surface of the rim of the wheel, measured in the direction of the axis of the whg
e usually.indicates a misalignment.

mass of heaviest part

rmost
-zero

rmost
bel. A

mass of the heaviest part (or assembly of paris) of the wheelchair when dismanftled Tor tfransport or stowing

purposes

NOTE

3.13

Measurement is in accordance with 8.10.

movable wheel
wheel that can change its axial orientation relative to the wheelchair during motion

EXAMPLE

Pivot wheel, pivot drive wheel or castor wheel.

© 1SO 2008 — All rights reserved
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a) wheel with skew axle b) wheel with lateral bump c)" uneven wh
Figure 8 — Some wheels with lateral wheel deviation
3.14
occypied height
vertital distance from the test plane to the uppermost point of the‘héad of a reference occupant
See Figure 3.
NOTE 1 Measurement is in accordance with A.11.
NOTE 2  The occupied height measurement takes the presence of a seat cushion into account.
3.15
occypied width
horiZontal distance across the wheelchairincluding a reference occupant
See Figure 3.
NOTE 1 Measurement is in accordance with A.10.
NOTE 2  Occupied width,includes the hands of the occupant if the wheelchair has handrims.
3.16
pivot width
minimum distance-between two vertical and parallel walls between which a wheelchair with fu
steefing can turn through 180° with one single and continuous turning manoeuvre
See Figure'9 and B.2.
NOTE Measurement is in accordance with 8.11.

© 1SO 2008 — All rights reserved

eel

Il differential


https://standardsiso.com/api/?name=c8cb94f477eb20332b30963b61f261aa

ISO 7176-5:2008(E)

<l 1 -
Key
1 pivot width
Figure 9 — Pivot width
3.17

radial handrim deviation
deviation of the handrim from a true circle that is concentric to the axle

NOTE 1 astirement is in accardance with A 6

NOTE 2  Radial handrim deviation is expressed as the difference between the longest and the shortest outer radius of
each handrim. A non-zero value usually indicates a misalignment.

10 © 1SO 2008 — All rights reserved
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3.18
radial wheel deviation
deviation of the outer circumference of the wheel from a true circle that is concentric to the axle

See Figure 10.
NOTE 1 Measurement is in accordance with A.4.

NOTE 2  Radial wheel deviation is expressed as the difference between the longest and the shortest radius of the
wheel. A non-zero value usually indicates a misalignment.

) eccentric wheel b) wheel with flat part c) wheel withhbump d) ellipticpl wheel

[V

Figure 10 — Some wheels with radialwheel deviation
3.19
ramp transition angle
angIE between ramp and horizontal on which the transition to level ground can be negotiated without
contacting the ramp or the ground with any part other-than the wheels
See Figure 11.

NOTE 1 Measurement is in accordance withl\A.12.

NOTE 2 Ramp ftransition angle conceérns the smallest of the three angles achieved when driving ovgr a transition
betwgen level ground and a ramp:

a) ith front parts at the lower transition;

b) with rear parts at the-lewer transition;

c) with parts that@are-located between the wheels at the upper transition.
The famp transition angle is expressed in degrees.

NOTIE 37\ Since architects express the angles of ramps in percent, the ramp transition angle may also be|expressed as
a pergentage. The ramp transition angle can be converted from degrees to percent as follows:

7
P_ZD

where P is the angle in percent and D is the angle in degrees (for angles below 10° the error is less than 1 %, and below
20° the error is less than 4 %).

© 1SO 2008 — All rights reserved 11
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o J@ o

a) front parts at the lower b) rear parts at the lower c) parts located between the
transition transition wheels at the upper transitipn

Figure 11 — Ramp transition angle
3.20
rear wheel frack

distance betveen the ground contact points of the rear wheel
See Figure 12.

NOTE 1 Measurement is in accordance with A.14.

NOTE 2 Sketch is a rear view.

Key

1 rear wheel track

Figure 12 — Rear wheel track (example)

12 © 1SO 2008 — All rights reserved
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3.21

reduced occupied length

distance between the most forward and most rearward point of the wheelchair without lower leg support
assemblies but including a reference occupant

See Figure 3.
NOTE 1 Measurement is in accordance with A.9.

NOTE 2  This measurement applies where the wheelchair is delivered without leg supports and/or foot supports or
where the leg supports and/or foot supports are removable and removed.

3.22
reduced overall length
distance between the most forward and the most rearward point of the wheelchair when assemblgd and ready
for uge without lower leg support assemblies

See Figure 4.
NOTE 1 Measurement is in accordance with A.2.

NOTE 2  This measurement applies where the wheelchair is delivered withiout leg supports and/or fogt supports or
wherg the leg supports and/or foot supports are removable and removed.

© 1SO 2008 — All rights reserved 13
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3.23

required corridor width for side opening

minimum width of a corridor necessary to permit the wheelchair to move forwards into or out of the corridor
through an open doorway of defined width in one wall

See Figure 13.

NOTE Measurement is in accordance with 8.17.
_—1° 1 -
A
AN
A V
a) exiting
_—1 1 -
A
™
A
| 4 1
|# A
b) entering

Key

1 800 mm wide side opening
2 required corridor width for side opening when exiting
3 required corridor width for side opening when entering

Figure 13 — Required corridor width for side opening

14 © 1SO 2008 — All rights reserved
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3.24

required doorway entry depth

minimum distance between the wall containing the door and the most remote point of the wheelchair when
opening an 800 mm wide door that is located 600 mm from the side wall

See Figure 14.

NOTE Measurement is in accordance with 8.16.

A
 J
A
 J

Key

BOO mm wide door opening
500 mm side distance
3  [equired doorway entry depth

Figure 14 — Required doorway entry depth

© 1SO 2008 — All rights reserved 15
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3.25

required width of angled corridor

minimum width of a corridor with a right angled turn in which the wheelchair can be driven in both forward and
rearward directions

See Figure 15.

NOTE Measurement is in accordance with 8.15.
.\.
AN
AN
N
N\ N
N -
N
|
- 1 -
Key:
1 required|width of angled corridor
Figure 15 — Required width of angled corridor
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3.26

reversing width

minimum distance between two vertical and parallel walls between which the wheelchair with direct steering or
limited differential steering can turn through 180° with one initial forward drive, one rearward drive and one
final forward drive (i.e. a three-point turn)

See Figure 16 and Clause B.3.

NOTE Measurement is in accordance with 8.12.

7 Z

A
Y

Key

1 reversing width

Figure 16 — Reversing width (example with scooter)

© 1SO 2008 — All rights reserved 17
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3.27

rising

distance between the ground and the lowermost point of the front wheels when the anti-tip devices are in
contact with the ground

See Figure 17.

NOTE Measurement is in accordance with 8.8.

—~

°

1
AN
|
A
Key
1  anti-tip device contacting the ground
2 rising

Figure 17 — Rising

18 © 1SO 2008 — All rights reserved
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3.28
skew
relative position of a pair of fixed wheels, where one wheel is ahead of the other

See Figure 18.
NOTE 1 Measurement is in accordance with A.18.

NOTE 2 A non-zero value usually indicates a misalignment. The value is positive if the left wheel is located in front of
the right wheel, zero is the desired neutral position, and is negative if the right wheel is located in front of the left wheel.

1

—

Key

1 Skew

Figure 18 — Skew (exaggerated)
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3.29

wheel median line

imaginary circle, having the same diameter as a wheel, which passes through the ground contact point of the
wheel as the wheel is rotated

See Figure 19.
NOTE If the wheel is a torus, the wheel median line runs around the wheel at its greatest diameter. If the wheel is a

cylinder, the wheel median line is at the half width of the surface. In case of a twin wheel, the wheel median line is in the
middle of the two wheels (on the same hub).

-

T

N \\
a) wheel median line b) wheel median line c). wheel median line

of a torus wheel of a cylindrical wheel of a twin wheel

Figure 19 — Wheel median line

3.30

wheelbase
longitudinal glistance between the ground contact points of the front and rear wheels with any castor whegls in
the forward {railing position

See Figure 20.
NOTE 1 Measurement is in accordance with A.13.

NOTE 2 Sketch is a side view.

Key 1
1 wheelbase

Figure 20 — Wheelbase
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3.31
wheelchair centre-point
midpoint of the line between the centres of the fixed wheels

See Figure 21 and Annex D.

NOTE If there is only one fixed wheel, the wheelchair centre-point is at the midpoint of that wheel; if there is more
than one axis with fixed wheels, the wheelchair centre-point is on the axis with the larger wheel diameters; if all fixed
wheels have the same diameter, the wheelchair centre-point is on the axis that bears the higher proportion of load of the
occupied wheelchair.

—\ O Q
ap ap
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. 1 1
’ =
™) 2 M
’ ﬂ
uu ./ A uu
1
C )
L J 1
W)
2

Key

centre of 1ixed wheetl
2  wheelchair centre-point

a8  Wheelchair longitudinal axis.

Figure 21 — Wheelchair centre-point and wheelchair longitudinal axis
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3.32

wheelchair longitudinal axis

imaginary horizontal line through the wheelchair centre-point,
forward/rearward travel

running in the direction of straight

See Figure 21 and Annex D.

4 Wheelchair classes and occupant mass groups

41 General

The dimensipns of a wheelchair are mainly influenced by its class (electrically powered wheelchairs.only) and

by its intended occupant mass group.

4.2 Clasges of electrically powered wheelchairs

Electrically gowered wheelchairs are classified in one or more of the following three classes, dependant lipon

their intended field of use.

— Class A: compact, manoeuvrable wheelchair not necessarily capable of negotiating outdoor obstacles.

— Class B: wheelchair sufficiently compact and manoeuvrable for som& indoor environments and capable
of negofiating some outdoor obstacles.

— Class G: wheelchair, usually larger in size, not necessarily intended for indoor use but capable of
travelling over longer distances and negotiating outdoor obstacles.

NOTE 1  Typically, class A wheelchairs are intended to be used primarily indoors, class B wheelchairs are intended to

be used both jndoors and outdoors and class C wheelchairs are intended to be used primarily outdoors.

NOTE 2  Stooters are included in the classes above.

4.3 Occupant mass groups

Wheelchairg| are intended for one of the/fellowing three wheelchair occupant mass groups:

— Occupant mass group I: occupant with a mass below 50 kg.

— Occupant mass group Il:.0¢cCupant with a mass between 50 kg and 125 kg.

— Occupant mass group-lll: occupant with a mass above 125 kg.

5 Test gpparatus

5.1 Test plahe,—rigid-herizentalplane—ofsuffieier e-toaccommodatethe-wheelchairand-the—adjustable

barriers (5.2) during testing, such that the whole surface is sufficiently flat that it is contained between two

imaginary horizontal parallel planes 5 mm apart per 1 000 mm and 25 mm apart per 6 000 mm, with a
coefficient of friction conforming to ISO 7176-13.

5.2 Adjustable barriers, vertical planes capable of touching or detecting the outer dimensions and the
operating area of the wheelchair on the test plane, such that the plane of each barrier is sufficiently flat that it
is contained between two imaginary vertical parallel planes 5 mm apart per 1 000 mm.

EXAMPLES Physical planes, light beams or any other appropriate means for providing a flat and vertical plane.

5.3 Test dummy, conforming to ISO 7176-11, modified as follows: replace the lower leg portions of the test
dummies with two foot space gauges, each having a shape as indicated in Figure 22 and a mass of
2 kg = 0,5 kg for occupant mass group | and of 3,5 kg + 0,5 kg for occupant mass groups Il and Ill.
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Dimensions in millimetres
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a) occupant mass group | b) occupant mass groups Il and Il
Key
a Front.
b Heel.
NOTE 1 Pieces of plywood, 15 mm « 5 mm thick, attached to steel blocks may be used.
NOTE 2  Sketches in top view with-the front of the foot pointing to the top
Figure 22 — Foot space gauges
5.4 | Knee spacé‘gauge, substituting the reference occupant’s knees and which:
— has a shape as indicated in Figure 23;
— Bpdds*to the respective test dummy’s lap section to achieve a total length of 520 mm + 3 mm ffor occupant
1 A L0N0 2 £ + Ll A 111 | A Uhs
"nMdoo UIUU'J rarnu uoouvu TmiminT o 1 1ol U\;\;upalll LLLE=E>2v] UIUUVO marnru T wiitCiTrrmiircaouircu valclll.;l to the Seat
plane and between the most forward point of the knee space gauge and the intersection point of the seat
plane with the back support plane of the test dummy;
— has a width of 270 mm + 3 mm for occupant mass group I, 340 mm + 3 mm for occupant mass group Il
and 390 mm + 3 mm for occupant mass group lll;
— has a radius of 50 mm + 2 mm for occupant mass group | and 60 mm + 2 mm for occupant mass groups
Il'and lII.
NOTE 1 A piece of plywood, 15 mm + 5 mm thick, may be used.
NOTE2  Dimensions are in accordance with DIN 33402[3] and ISO 7176-11.
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Key

o O WN -

5.5

range of 0 mm-to 150 mm, in increments of 1 mm in the range of 150 mm to 2 000 mm and in incremer

test dummy
knee sp3ce gauge
intersectlon point of seat plane with back.support plane of test dummy
total length of dummy including knee, space gauge
width
radius
Figure 23 — Knee space gauge
Length measuring device, means for measuring linear dimensions in increments of 0,5 mm i

n the

ts of

2 mm in the range of 2000 mmto 5000

5.6

Hand space gauges, means of substituting the reference occupant’s hands on the handrims. They
shall add 75 mm + 1 mm to each handrim in a radial direction and 50 mm = 1 mm in a lateral direction when
measured at the top (see Figure 24). They shall extend at least 30° in the rearward direction and 60° in the
forward direction when measured from the top of the handrim.

EXAMPLE

24

A piece of flexible material that bends around the handrim.
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Dimensions in millimetres

A

75

NOT

In the side view of the wheel, the forward direction‘is to the right.

Figure 24— Hand space gauge

5.7 | Right angle, means of establishing'a straight edge normal to the test plane, to an accuragy of + 1 mm

per 1 000 mm.

EXAMPLE Engineers' square, sheet-metal square.

5.8 | Deviation identification’device, capable of identifying both radial and lateral deviation df a wheel or

handrim.

NOTE
devigtion of a wheel or-handrim is its deviation from a plane that is perpendicular to its axis.

Radial deviation of a wheel or handrim is its deviation from a true circle that is concentric to its ajxis and lateral

EXAMPLE A rack placed on the test plane equipped with a piece of chalk, felt pen or micro swifch with roller

actudtor.

5.9 | Ramp gauge A, flat rectangular piece of rigid material about 500 mm x 500 mm and 2 nnm £+ 0,5 mm

thick.
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510 Ramp gauge B, two flat rectangular pieces of rigid material about 500 mm x 500 mm and
2 mm £ 0,5 mm thick and hinged together at one edge (see Figure 25).

~

Key

1 hinge

Figure 25 — Ramp gauge B (example)

5.11 Anglg measuring device, means for measuring angles to an,accuracy of + 0,5°.
5.12 Castdr axis indicator, means of establishing a line parallel to the castor axis.
NOTE See example in Figures A.5 and A.6.

5.13 Mass|measuring device, means for measuring masses to an accuracy of + 0,2 kg.

5.14 Test environment, environment within which the tests are conducted at an ambient temperature of
20°C + 5°C.

6 Selection of the test wheelchair
The wheelchair selected fortest purposes shall be drawn from normal production.

Pre-productipn units may’be used provided they have the intended production dimensions.

specified for[eaCh of the three occupant mass groups |, Il and Ill. These reference set-up values shall be psed
when selecting-a wheelchair whose dimensions need to be specified when ordering/purchasing the wheelchair
but cannot be adjusted later.

For the purrse of allowing comparison between different wheelchair models, reference set-up values$ are

NOTE Seat depth, seat width, back support height, etc. are examples for dimensions that usually need to be selected
when ordering/purchasing the wheelchair.

Select a wheelchair with nominal dimensions:
— according to the reference set-up values specified in Table 1 (see 7.3.1) for wheelchairs with handrims;
— according to the reference set-up values specified in Table 2 (see 7.3.2) for wheelchairs without handrims.

If the correct dimensions are not available, dimensions as close as possible to the reference set-up values
shall be used.
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Record the actual dimensions of the test wheelchair. Record any deviation from the specifications in Clause 8
and reasons for deviation.

7

71

Preparation of the test wheelchair

General

When a particular test procedure has specific set-up requirements, use the set-up procedure specified in that
particular test procedure. All other set-up procedures shall be carried out in accordance with 7.2 to 7.9.

7.2

The

optig
remg
optig
repo

If the
by th

If the

used.

Unle
head

NOT
fixed

The

7.3

7.3.1 Wheelchairs with handrims

NOT

Set any adjustable‘dimensions of the wheelchair as close as possible to the reference set-up valy
in Tgble 1 with an accuracy of + 3 mm or £ 1°, except where otherwise stated.

Wheelchair equipment

Wwheelchair shall be ready for use if the body support system or any of its features¢s availab

ns is not available, choose those options recommended by the manufacturer ‘and record th
t.

e manufacturer. If there is no recommendation, select the largest diameter.

5s they are an integral part of the body support system, postural support device compons
supports, any loose seat cushions, etc. shall be removed.

with hook and loop fasteners, should not be considered loose and should not be removed.

Wheelchair shall not be equipped with @ny accessories.

Wheelchair adjustment

le in various

ns: a sling seat, a sling back support, two removable full-length arm supperts“and tw¢ separated,
vable, angle adjustable foot support assemblies with anterior heel supports shall be fitted. If any of these

s in the test

wheelchair can be delivered with wheels of various diameters, seléct the wheel diameter recommended

wheelchair can be delivered with anti-tip devices and/or kerb“climbing devices, these devices shall be

nts such as

E Removable seat cushions that are provided‘with the wheelchair, are necessary for normal use}, and that are

E Wheelchairs with) handrims comprise wheelchairs with manual handrim propulsion and handrim activated
powdr assisted wheelchairs (HAPAW).

es specified

If the referénce set-up value is not available/possible, adjust the dimension to the nearest greatef value, or, if

this

alue is also not available/possible, adjust as close as possible to the reference set-up value.

Adjust any anti-tip devices as recommended by the manufacturer. If there is no recommendation, adjust so

that

it is as close as possible to the following position.

Set the rising (see 3.27) to 25 mm + 3 mm.

When the wheelchair is standing on level ground the anti-tippers protrude to the rear as far as possible.

If it is not possible to achieve both settings at one time, give priority to the setting of the rising.

If the manufacturer recommends more than one setting, use the recommended setting closest to these

default settings.
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If any of the adjustments results in an unwanted setting, e.g. the castor wheels contact any other part of the
wheelchair, increase/decrease the adjustment just enough to ensure a proper function of the wheelchair and
record the actual dimension together with the reason.

7.3.2 Wheelchairs without handrims

NOTE

propulsion and push wheelchairs.

Wheelchairs without handrims comprise electrically powered wheelchairs and manual wheelchairs with lever

Set any adjustable dimensions of the wheelchair as close as possible to the reference set-up values specified
in Table 2 with an accuracy of + 3 mm or + 1°, except where otherwise stated.

If the refererluce set-up value is not available/possible, adjust the dimension to the nearest greater value;

this value is

Adjust any 4
thatitis as g

Set the
When tH
If it is nd

If the m
default

Adjust any k

In the case
recommend
640 mm + 2
intended for
that is close

In the case
sideways po

when d
position
forward

when, d
their ext

also not available/possible, adjust as close as possible to the reference set-up value.

nti-tip devices as recommended by the manufacturer. If there is no recommendation, adju
lose as possible to the following position.

Fising (see 3.27) to 50 mm = 3 mm.
e wheelchair is standing on level ground the anti-tippers protrude to-the rear as far as possib

t possible to achieve both settings at one time, give priority to‘the setting of the rising.

settings.
erb-climbing devices to their working position as keicommended by the manufacturer.

of scooters, adjust the horizontal distance between the tiller and the back suppo
ed by the manufacturer. If there is no-recommendation, adjust as close as possib
b mm for scooters intended for occupantmass group Il or Ill and to 460 mm + 25 mm for sco

5t to these preferred settings.

of manual wheelchairs with)lever propulsion, adjust the lever(s) to their maximum length
sition as recommended by the manufacturer. Then position them as follows:

uring measurementthe wheelchair is stationary (see 8.2 to 8.10 and Clauses A.2 to A
the lever(s) at their extreme points of movement; if there is only one lever, position it at its
point of movement;

uring measurement, the wheelchair is in motion (see 8.11 to 8.17), move the lever(s) bet
remegpoints of movement.

or, if

5t so

anufacturer recommends more than one setting, use theyrecommended setting closest to these

t as
e to
pters

occupant mass group |. If more than.ene setting is recommended, use the recommended setting

and

.22),
most

veen

f the

If any of the

adjustments results in an unwanted setting, e.g. the wheels contacting any other part o

wheelchair, increase/decrease the adjustment just enough to ensure a proper function of the wheelchair and
record the actual dimension together with the reason for the change.
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Table 1 — Reference set-up values for wheelchairs with handrims

Reference set-up values

Item
Occupant mass group

I I I
Differing terms used in ISO 7176-7 and ISO 7176-22 are given in [brackets]. (< 50 kg) (50 to 125 kg) (> 125 kg)
Seat plane angle (degrees) 4 4 4
Effective seat depth (millimetres) 340 450 450
Effective seat width @ (millimetres) 320 450 500
Seat[surface Tetght atfrontedge (Mitmetres) 470 520 520
Back support angle [backrest angle] (degrees) 10 10 10
Back|support height [backrest height] (millimetres) 340 420 420
Handgrip height (millimetres) 820 950 950
Back| support width [backrest width] (millimetres) 320 450 500
Footfest to seat (millimetres) 340 450 450
BUT|NO LESS THAN: Footrest clearance (millimetres) 50 40 40
Footllest length (millimetres) 150 150 150
Footllest to leg angle (degrees) 90 90 90
Leg tp seat surface angle (degrees) 90 97 97
Armrest height (millimetres) 160 200 200
Fron{ of armrest to back support [front of armrest to backrest] (millimetres) 200 320 320
Handrim diameter (millimetres) 490 530 530
Mangeuvring wheel diameter [propelling wheel diameter] (millimétres) 560 610 610
Wheelbase (millimetres) 340 400 400
Camper (degrees) -3 0 0
Horizontal location of wheel axle (millimetres) 20 20 20
Vertigal location of wheel axle (millimetres) 166 184 184
Castpr wheel diameter (millimetres) 150 175 175
Castgr trail (millimetres) 35 50 50
Track of drive wheel or manoguvring wheels [drive wheel track width] mid-position
Track of castor wheels orpivot wheels [castor wheel track width] mid-position
Movgble wheel, horizontal position [castor stem housing position, horizontal] mid-position
Movgble wheel; vertical position [castor stem housing position, vertical] mid-position
Movgble wheel; vertical axle position [castor wheel axle position, vertical] mid-position
Castprirake [castor stem angle, fore-aft plane] (degrees) vertical +1 /-0

Castor cant [castor stem angle, lateral plane] (degrees)

vertical £ 0,5

b

These adjustments are used only when they do not conflict with any seating adjustments.

@  Since the nominal seat width (as measured in ISO 7176-7 as “seat width”) is measured in various ways the results are not
comparable. Therefore, the effective seat width is used as the reference value since this dimension both provides reliable comparison
between the values and meets the occupant’s real needs.
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Table 2 — Reference set-up values for wheelchairs without handrims

Reference set-up values

Occupant mass group

Differing terms used in ISO 7176-7 and ISO 7176-22 are given in [brackets]. < 5(|) kg) (50 to |1|25 kg) - 1|2|é kg)
Seat plane angle (degrees) 4 4 4
Effective seat depth (millimetres) 340 450 450
Effective seat width @ (millimetres) 340 470 520
Seat surface height at front edge (millimetres) 470 520 520
Back support gngle [backrest angle] (degrees) 10 10 10
Back support Height [backrest height] (millimetres) 400 500 500
Handgrip heiglpt (millimetres) 820 950 950
Back support width [backrest width] (millimetres) 340 470 520
Footrest to segt (millimetres) 340 450 450
BUT NO LESY THAN: Footrest clearance (millimetres) 50 40 40
Footrest length) (millimetres) 150 150 150
Footrest to leg|langle (degrees) 90 90 90
Leg to seat sufface angle (degrees) 90 97 97
Armrest heighf (millimetres) 160 200 200
Front of armre§t to back support [front of armrest to backrest] (millimetres) 200 320 320

Diameter of fix]

ed wheels [propelling wheel diameter]

largest diameter

Fixed wheel, hprizontal position [drive wheel axle position, horizontal] mid-position ©
Fixed wheel, vertical position [drive wheel axle position, vertical] mid-position
Fixed wheel cgmber [drive wheel camber] (degrees) 0

Track of drive wheel or manoeuvring wheels [drive wheel track width] mid-position

Diameter of m

vable wheels [castor wheel diameter]

largest diameter

Movable whee|, horizontal position [castor stem housing position, horizontal] mid-position ©
Movable wheg, vertical position [castor stem housing-position, vertical] mid-position
Movable wheg|, vertical axle position [castor wheel axle position, vertical] mid-position
Track of castof wheels or pivot wheels [castor wheel track width] mid-position

Castor rake [cgstor stem angle, fore-aft\plane] (degrees)

vertical +1 /-0

Castor cant [cd

stor stem angle, lateral plane] (degrees)

vertical £ 0,5

Castor trail (millimetres)

50

@  Since the
comparable. T
the values and

responds to the occupant’s needs.

nominal-seat width (as measured in ISO 7176-7 as “seat width”) is measured in various ways the results arg not
hereforgythe effective seat width is used as the reference value since this dimension both provides good comparability of

b These ad

strrentsare used-omty wher they do ot confiict wittramy seatimgadjustrments:

¢ If the mid-position is not available/possible, set to the nearest position which provides a longer wheelbase than the mid-position.
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7.3.3 Electrical equipment

7.3.3.1

Batteries

If the wheelchair is electrically powered, fit it with batteries of size and type recommended by the manufacturer.
Charge the batteries to at least 75 % of their rated nominal capacity.

WARNING

If the wheelchair is equipped with liquid-electrolyte-type batteries, some tests can be

hazardous and there is a risk of spillage. In such a case, the batteries may be replaced by the nearest
equivalent gel or sealed batteries, with supplementary weights to give equivalent mass distribution.

7.3.3.2 Mounting of control devices

For ¢lectrically powered wheelchairs with a control device that can be placed in different positions in space,
set if to the mid-position for right handed use. Where there is no provision for this position, use|the position
that gives the mid-setting furthest away from the armrest.

7.3.3.3  Electrical settings

Set the control device to the manufacturer's recommended setting. If there is no recommended setting, set to

the n

7.3.3

Set

naximum speed.

.4  Other electrical control devices

any other electrical control devices that do not require~the use of tools, and do not char

ge previous

adjugtments in 7.3, to the manufacturer's recommended-\pgosition. If there is no recommended position for any
such controls, set them to the mid-position.

7.3.4 Other adjustable components

Set mechanically adjustable components ofthe wheelchair, which are not covered by Table 1 or Table 2, to
the &:‘id—position of their range with anaccuracy of + 3 mm. Where there is no mid-position, set{ them to the
posifion that gives the nearest longer, wider and/or higher measurement.

7.3.4 Pneumatic tyres

If the wheelchair has pnedmatic tyres, inflate them to the pressure recommended by thg wheelchair
manyfacturer. If a pressure range is given, inflate to the highest pressure in the range. If|there is no
recopnmendation for inflation pressure from the wheelchair manufacturer, inflate the tyres to the maximum
presgure recommended by the tyre manufacturer.

7.3.4 Parking brakes

Somg@©f, the adjustments can have influences on the function of the brakes, e.g. if the brake blgck does not
maintaimcontact-withits—surfacewhen—adjusting—thepositiomrof the-wheet—fthebrakesare—=djustable and

there are no manufacturer’s instructions for adjustments, measure the distances between the brake blocks
and their contact surfaces when the brakes are in their released position. Record the distance.

NOTE This distance is used when resetting the brakes in the final adjustments (see 7.3.7).

7.3.7 Final adjustments

After completing the requirements in 7.3.1 to 7.3.6, make the following final adjustments with priority given to
those last in the list, but not in conflict with the manufacturer’s instructions.
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If necessary, adjust the back support angle and the seat plane angle, without changing any wheel position, to
the reference set-up values specified in Table 1 or Table 2. If these angles are not available/possible, adjust
the dimension to the nearest greater value, or, if this value also is not available/possible, adjust as close as
possible to the reference set-up value.

If necessary, adjust the castor rake to vertical with a tolerance of +1°/0° or, if this is not possible, to the
position nearest to vertical in the positive direction. No castor cant is allowed.

If the parking brakes are adjustable, adjust the parking brakes as specified by the manufacturer. If there are
no manufacturer’s specifications, adjust the brakes in accordance with the measurements taken in 7.3.6.

7.4 Finalcheek

After the procedures in 7.2 and 7.3 have been completed, ensure that all fasteners disturbbed” during
adjustment |are tightened in accordance with the manufacturer's recommendations. If there ar¢ no
manufacturgr's recommendations, adjust in accordance with ISO 7176-22:2000, Annex B.

7.5 Positjoning

Place the wheelchair on the test plane. Prepare the wheelchair for driving as specified by the manufac{urer.
Set any moyable wheels in their trailing position for forward straight ahead movement.

7.6 Loading of the wheelchair

7.6.1 Genn[ral
Some test methods described in this part of ISO 7176 require thatjthe wheelchair be loaded while othef test

methods arg performed with the wheelchair unloaded. If a particular test method requires the wheelchair fo be
loaded, the Ipad may either be a test dummy or, if permitted inthe particular test method, a human test pegrson.

7.6.2 Test/dummy

If it is specifled for a particular test that the wheelchair shall be loaded, the test dummy specified in 5.3 |shall
be used.

Perform the| positioning of the test dummyas specified in 1ISO 7176-22:2000, Clause 9, with the follgwing
changes.

— Replacg Table 1 of ISO 7176-22:2000 by Table 3 below.

Table 3 — Selection of test dummy mass

Maximum occupant mass Test dummy mass
kg kg
< 50 50
> 50 to 75 75
>75 100
NOTE This part of ISO 7176 does not call for any performance tests. Therefore, a maximum test dummy mass of

100 kg is deemed to be sufficient to load the wheelchair, even for wheelchairs with higher rated loads.

— If the wheelchair has two separate foot supports, position the two appropriate foot space gauges (see 5.3)
in a lateral direction parallel and centrally on each foot support.

— If the wheelchair has a one-piece foot support, position the two appropriate foot space gauges in a lateral

direction parallel to and at a distance of 10 cm £ 2 cm from either side of the centre line of the foot
support.
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— Position the foot space gauges on the foot supports in the fore/aft direction as specified in Figure 26. If

this position of the feet of the test dummy is not possible or if there is an indication that it would give an
unrealistic seating position for a human test person, correct to a possible and realistic position and record
the position and the reason why it was necessary.

— In case of tubular foot supports, align the foot space gauges at 15° + 1° to the horizontal (see Figure 26).

— Clamp the foot space gauges to the foot support(s), or drill holes no greater than 8 mm in diameter in the

a) flat foot support without posterior heel support b).« flat foot support with posterior h

15°

foot support(s) and bolt the foot space gauges on.

Dimensions in millimetres

15°

c) tubular foot support without posterior heel d) tubular foot support with posterior heel support
support

Key

1 hlignment point

Figure 26 — Position of the foot space gauges on various foot supports

7.6.3 Human test person

If it is specified for a particular test that the dummy may be replaced by a human test driver, a human test
person may be used. In this case, add weights, such as sandbags, to a vest or garment, etc. worn by the test
person to supplement any lower mass and to maintain its location of centre of gravity so that it is as similar as
possible to that of the appropriately positioned test dummy. Place the test person’s feet on the foot supports
with the front part of the foot (shoe) at the same place where the forward ends of appropriate foot space
gauges would be when they were properly positioned as specified above.
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NOTE

To determine the correct location of centre of mass of a human driver, the weight distribution of the wheelchair

with the seated driver (plus additional weights, if used) can be compared with the weight distribution of the wheelchair with
the dummy fitted to the body support system as specified in ISO 7176-22.

WARNING — It is essential that appropriate precautions be taken to ensure the test personnel’s safety.

7.7 Records

Record the actual settings or adjustments of the test wheelchair (7.2 to 7.6). Record any deviation from the

specification

s in 7.2 to 7.6 and the reasons for the deviations.

7.8 Use g
If it is specifi
If it is specifi
7.9 Whee

If a particulg
wheels so th

f hand space gauge and foot space gauges
ed for a particular test, the hand space gauge shall be used for wheelchairs that have(handrin

ed for a particular test, foot space gauges shall be used.

| rotation

r test requires that the Z marks of the wheels be located on a specific-line (in order to rotat
at their minimum lateral wheel deviation is at a specific orientation), the following procedure

be carried o{it (see Figure 27).

NOTE1 T
NOTE2 T
With the wh

nese Z marks constitute a means of identifying the neutral laterakwheel deviation.
ne procedure below can be performed in conjunction with A& and A.7.

belchair placed on the test plane, lift the rear end of the wheelchair just enough to provide

spin for the fear wheels.

NOTE3 K

Next to the 1
While the w
lateral direc

the first time|

While the wi
wheel in late

eeping the front wheels in contact with the ground will hold the wheelchair more stable during the proce
m of the left rear wheel, place the deviation identification device (see 5.8) on the test plane.

eel is spinning, slowly shift the deviation identification device closer to the rim of the wheel i
on. ldentify the point wheré the deviation identification device contacts the side face of the ri

At that point, mark the wheel with “X” as a symbol for the most lateral point.

neel is spinning, confinue to slowly shift the deviation identification device closer to the rim g
ral direction, making the area of contact with the rim longer and longer. Identify the point W

the deviation identificationdevice closes the circular area of contact to a complete circle. At that point,

the wheel wi

th “Y” as a Symbol for the least lateral point.

Identify the
and mark th
neutral later

adii through “X” and “Y” and measure the angle « between them. Draw a line that halves an
tWo points where this line intersects with the side face of the rim, with “Z” as a symbol fo

nsS.

e the
shall

free

lure.

h the
m for

f the
here
mark

jle o
r the

With the wheelchair placed on the test plane, lift the front end of the wheelchair just enough to provide free
spin for the front wheels. Repeat the procedure for the front wheels.

NOTE 4

NOTE 5

34

Castor forks can be fixed for proper alignment of castor wheels.

The Z marks are used in A.14 to A.22.
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Key

X most lateral point of the rim

Y |east lateral point of the rim

Z  heutral lateral deviation of the rim

1 Side face of the rim

2 radius through mark "X"

3 radius through mark "Y"

4 ine that halves the angle between-2'and 3

a  pngle between 2 and 3

Figure 27 — Location of Z marks

7.10 Asymmetrical design of test wheelchair

When the.wheelchair under test is of asymmetrical design and a measurement is made while the wheelchair

is inlmetion (see 8.11 to 8 17) perform the test in both directions. If the results from the two fests are not

identical, record the larger value.

EXAMPLE Asymmetrical design is usually found on manual wheelchairs where propulsion is performed with one
lever for one hand.

8 Required measurements

8.1 General

The measurements obtained from the tests in this clause shall be disclosed in the test report, specification
sheets and the operator’s manual in accordance with Clauses 9 and 10.
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NOTE 1

The items listed are used to determine whether the wheelchair will suit the anticipated usage.

The test procedures are specified to ensure comparable and repeatable results.

The tests ap

ply to all wheelchairs, except where otherwise stated.

Before each particular test, adjust the wheelchair in accordance with Clause 7 and place it on the test plane.

For tests described in 8.2 to 8.10, do not load the wheelchair with the test dummy. For tests described in 8.11
to 8.17, load the wheelchair with the appropriate test dummy (including foot space gauges), as specified in
7.6.2, or a human test person, as specified in 7.6.3.

NOTE2 A

WARNING

manufactu

8.2 Fulldg

This test is &

a) Determ
measur
b) Measur

Technical Report, ISO/TR 13570-22 is under consideration.
This part of ISO 7176 calls for the use of procedures that can be injurious:to’ hea

r or test house from legal obligations relating to health and safety at any’stage.

verall length
pplicable for wheelchairs with leg supports and/or foot supports.

ne the distance between the most forward and most rearward point of the wheelchair
bd parallel to the wheelchair longitudinal axis.

e and record the full overall length to an accuracy of + 40°'mm.

8.3 Overall width

th if

adequate F:Lecautions are not taken. It refers only to technical suitability and does not-absolve the

vhen

a) Determine the distance between the most lateral parts of the wheelchair when it is assembled and neady
for use when measured horizontally and perpendicular to the wheelchair longitudinal axis.

b) Measurg and record the overall width to an accuracy of + 10 mm.

8.4 Handgrip height

NOTE Arcording to Clause 9, theresults of this test are only required for wheelchairs with handrims.

a) Determine the vertical distance from the test plane to the handgrip reference points of the wheelchair

b) Measure and record.the handgrip height to an accuracy of + 10 mm.

8.5 Stowgage length

NOTE Arcording to Clause 9, the results of this test are only required for wheelchairs without handrims.

a) Remove all components not requiring the use of tools to remove them. Fully fold and/or dismantle the
wheelchair to reduce its volume for transport or stowing purposes, without the use of tools, as
recommended by the manufacturer.

b) Determine the distance between the most forward and most rearward point of the wheelchair when
measured parallel to the wheelchair longitudinal axis, excluding the removed/dismantled parts.

c) Measure and record the stowage length to an accuracy of £ 10 mm.
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8.6 Stowage width

a) Remove all components not requiring the use of tools to remove them. Fully fold and/or dismantle the
wheelchair to reduce its volume for transport or stowing purposes without the use of tools as
recommended by the manufacturer.

b) Determine the distance between the outermost lateral points (left and right) of the wheelchair when
measured horizontally and perpendicular to the wheelchair longitudinal axis, excluding the
removed/dismantled parts.

c) Measure and record the stowage width to an accuracy of + 10 mm.

8.7 | Stowage height

NOTE 1  According to Clause 9, the results of this test are only required for wheelchairs without/handrims,
a) Remove all components not requiring the use of tools to remove them. Fully fold and/or dismantle the
wheelchair to reduce its volume for transport or stowing purposes, without the use pf tools, as
recommended by the manufacturer.

NOTE 2  If the back support can be folded towards the seat, flip it to the seat as\close as possible.

b) PDetermine the vertical distance from the test plane to the uppermost point of the wheelchdir, excluding
he removed/dismantled parts.

c) Measure and record the stowage height to an accuracy. of + 10 mm.

8.8 | Rising

NOTE According to Clause 9, the results of this-test are only required for wheelchairs with handrims.
This|test is applicable for wheelchairs with anti-tip devices.

Check the position of the anti-tip devices against the specifications in 7.3.1 or 7.3.2.

a) [ilt the wheelchair in a rearward direction until the anti-tip device contacts the test plane. Determine the
vertical distance between'the lowermost point of the lifted front wheels and the test plane.

b) Measure and record\the rising to an accuracy of + 1 mm.

8.9 | Total mass

Determine and record the total mass of the unloaded wheelchair to the nearest kilogram.

8.10 Mass of heaviest part

NOTE 1  According to Clause 9, the results of this test are only required for wheelchairs without handrims.

a) Dismantle all parts (or assembly of parts) of the wheelchair not requiring the use of tools to do so, to
reduce the wheelchair’s volume for transport or stowing purposes as recommended by the manufacturer.

b) Determine and record the mass of the heaviest part (or assembly of parts) of the wheelchair to the
nearest kilogram.

NOTE 2  The heaviest part may be the remaining frame of the wheelchair.
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8.11 Pivot

width

NOTE 1  According to Clause 9, the results of this test are only required for wheelchairs without handrims.

This test is applicable for wheelchairs with full differential steering.

EXAMPLE

Handrim-propelled manual wheelchairs and some electrically powered wheelchairs.

If the wheelchair has handrims, the hand space gauges (see 5.6) shall be used.

a) Construct a corridor so that the distance between its walls is variable, by using two parallel adjustable

barriers
b) Turnth
continu
NOTE 2
c¢) Gradua
wheelch
d) Measur
8.12 Reve
NOTE 1 Al

This test is g

EXAMPLE
a) Constru
barriers
b) Turn th
involveq
permitte
NOTE 2
c¢) Gradua
wheelch
d) Measur

Ptace the wheefchair im the corridor and orent itparattef to thewatts—————————————— |

wheelchair around in the corridor in the most suitable manner for the wheelchair, using)a si
us movement.

Details of the manoeuvre are described in Clause B.2.

ly reduce the width of the corridor and determine the minimum corridor’ width in which
air can be turned around without touching the walls.

b and record the pivot width to an accuracy of £ 25 mm.
'sing width
ccording to Clause 9, the results of this test are only required.for wheelchairs without handrims.
pplicable for wheelchairs with direct steering or limited differential steering.
Scooters and some electrically powered wheelchairs.

ct a corridor so that the distance between its walls is variable, by using two parallel adjus|
Place the wheelchair in the corridor.and orient it parallel to the walls.

e wheelchair around in the corridor in the most suitable manner for the particular wheel
. However, only one initial forward drive, one single rearward drive, and one final forward dr
d. The test drive is completed when the wheelchair has turned through 180°.

Details of the manoeuvre are described in Clause B.3.

ly reduce the ‘width of the corridor and determine the minimum corridor width in which
air can be turnéd around without touching the walls.

b and record the reversing width to an accuracy of £ 25 mm.

8.13 Turning_diameter

ngle,

the

table

chair
ve is

the

NOTE 1  According to Clause 9, the results of this test are only required for wheelchairs without handrims.

If the wheelchair has handrims, the hand space gauges (see 5.6) shall be used.

a) Determine the diameter of the smallest cylindrical envelope in which the wheelchair can be turned for
360° in one constant forward drive with maximum steering effect.

NOTE 2

Details are provided in Annex C.

b) Measure and record the turning diameter to an accuracy of + 25 mm.
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8.14 Ground clearance

NOTE

a)

b)

According to Clause 9, the results of this test are only required for wheelchairs without handrims.

Identify the lowest point of the wheelchair that is not a wheel, adjustable foot support or anti-tip device.

Determine the vertical distance between the lowest point and the test plane.

Measure and record the ground clearance to an accuracy of + 1 mm.

8.15 Required width of angled corridor

If the-wheelchair has handrims,the hand space-gauges. (enn 5 R) shall be used

a) [onstruct the inner wall of a corridor with a 90° turn by using two adjustable barriers connected
berpendicularly to each other. On the test plane draw an orienting line that starts at'the oufer corner of
hat wall under an angle of 135°. Construct the outer wall of the corridor by using two adjustpable barriers
connected perpendicularly to each other. Position the corner of the outer wall ghthe orienting line. Take
care to keep the walls parallel (see Figure 15).

b) Place the wheelchair at the entrance of the corridor and orient it parallel to the walls.

c) Prive the wheelchair forward around the corridor’s corner in the most suitable manner for the particular
Wwheelchair involved. However, only one forward drive is permitted."The test drive is completed when the
Wheelchair is parallel to the exit of the corridor.

d) [Gradually reduce the width of the corridor by shifting the, corners along the orienting ling closer and
Hetermine the minimum corridor width in which the wheelchair can be driven without touching|the walls.

e) Measure and record the minimum width in the corridor to an accuracy of + 25 mm.

f)  Repeat the test but drive the wheelchair rearward around the corridor’s corner.

g) |dentify the greater of the two test results‘and record it as the required width of angled corridoy.

8.16 Required doorway entry depth

If thg wheelchair has handrims, the hand space gauges (see 5.6) shall be used.

a) Place the wheelchair in front of a wall which contains an 800 mm wide door that opens [towards the
Wheelchair (see Figure 14).

b) Place one adjustable barrier behind the wheelchair and place one adjustable barrier lateral to the
Wheelchair at.a, side distance of 600 mm when measured from the door. Take care to keep the rear
pbarrier paralleland the side barrier perpendicular to the wall containing the door.

c) Prive theswheelchair towards the door and open the door. If necessary, move the wheelchaif to give way
for thewing of the door.

d) etermine the minimum distance between the 2dj|l<1‘2h|p barrier that is behind the wheelchair and the
wall containing the door.

e) Measure and record the required doorway entry depth to an accuracy of + 25 mm.

8.17 Required corridor width for side opening

If the wheelchair has handrims, the hand space gauges (see 5.6) shall be used.

a)

b)

Construct the walls of a corridor with a side opening that is 800 mm wide by using the adjustable barriers.

Take care to keep the walls parallel (see Figure 13).

Place the wheelchair in the corridor and orient it parallel to the walls and with its front end
opening.
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c) Drive the wheelchair forward along the corridor and out of the opening in the most suitable manner for the
particular wheelchair involved. However, only one forward drive is permitted. The test drive for exiting is
completed when the wheelchair has left the corridor and is perpendicular to the walls.

d) Gradually reduce the width of the corridor and determine the minimum corridor width from which the
wheelchair can be driven though the opening without touching the walls.

e) Determine the minimum width of the corridor for exiting the corridor.

f) Place the wheelchair at the opening but outside the corridor and perpendicular to the walls and with its
front end towards the opening. Then drive the wheelchair forward through the opening into the corridor in
the mo i rh : hai—A ‘ : e i
permitte
parallel fto the walls.

g) Gradually reduce the width of the corridor and determine the minimum corridor width from whicl the
wheelchair can be driven though the opening without touching the walls.

h) Determine the minimum width of the corridor for entering the corridor.

i) ldentify the greater of the two test results and record it as the required corridorwidth for side opening

i) Measurg and record the required corridor width for side opening to an aceuracy of + 25 mm.

NOTE Fpr some wheelchairs of conservative design and with full differential steering, the required corridor width for

side opening [s equal to the distance between point A (the most lateral point of'the wheelchair or hand space gauge that is
on the axis of|the fixed wheels on one side of the wheelchair) and point B (the’point of the wheelchair or foot space gauge
at the opposite side and most remote from point A) (see Figure 28). Since’in most cases the test for entering the cdrridor

takes up morg¢ space than for exiting, the distance AB may be used as’afirst approach when running the test.

[ / , 7
N
A  J
¥ /j§ % |
q ————7
—
a) footprint of a typical wheelchair b) test for entering the corridor

Key

1
2

40

including hand space gauges
and foot space gauges

axis of fixed wheels
required corridor width for side opening

Figure 28 — First approach when running the test
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9.1

ISO 7176-5:2008(E)

Disclosure of information

General

The specification sheets and the operator's manual shall conform to the requirements in ISO 7176-15 and be
in the official language(s) of the country in which the wheelchair is marketed.

9.2 Wheelchairs with handrims
NOTE 1 Wheelchairs with handrims comprise wheelchairs with manual handrim propulsion and handrim activated
powerassisted-wheelehairs—HARAW-
The ppecification sheets and the operator's manual shall provide the following information:
a) [he occupant mass group I, Il or lll as specified in 4.3;
b) the effective seat width of the test wheelchair;
c) the following test results:
1) full overall length (for wheelchairs with leg supports and/or foot(supports);
D) overall width;
B) handgrip height;
1) stowage width;
NOTE 2  When considering stowage dimensions, detached items will also require space for their safe storage.
b) rising (for wheelchairs with anti-tip.devices);
) total mass;
/) required width of angled_eerridor;
B) required doorway entry depth;
D) required corridor-width for side opening.
9.3 [ Wheelchairs without handrims
NOTE 1 Wheelchairs without handrims comprise electrically powered wheelchairs and manual wheelchgirs with lever
propulsion and push wheelchairs.
The speceification-sheetsand-the-eperater's-manual-shall-provide-thefollowing-irformation
a) theclass A, B or C as specified in 4.2 (for electrically powered wheelchairs);
b) the occupant mass group I, Il or Ill as specified in 4.3;
c) the effective seat width of the test wheelchair;
d) the following test results:

1) full overall length (for wheelchairs with leg supports and/or foot supports);

2) overall width;
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3) stowage length;
4) stowage width;
5) stowage height;
NOTE 2  When considering stowage dimensions, detached items will also need space for their safe storage.
6) total mass;

7) mass of heaviest part;

8) pivot width (for wheelchairs with full differential steering);

9) revprsing width (for wheelchairs with direct steering or limited differential steering);
10) turning diameter;

11) gropund clearance;

12) reqpired width of angled corridor;

13) reqpired doorway entry depth;

14) reqpired corridor width for side opening.

10 Test report

10.1 Requjrements

The test report shall contain the following information:

a) a statement that the tests have been carried out in accordance with ISO 7176-5;

b) the nane, address and accreditation.status of the organization that performed the tests;
c) the datg of issue of the test report;

d) the nanfe and address©fithe manufacturer of the wheelchair;

e) the model of the wheelchair and any serial and batch numbers;

f)  the configuration of the wheelchair for each test;

h) a photograph of the wheelchair under test;

i) the class of the wheelchair A, B or C as specified in 4.2 (for electrically powered wheelchairs);

j)  the occupant mass group |, Il or Il as specified in 4.3;

k) the effective seat width of the test wheelchair (if the appropriate reference set-up value is not available);
[) the measurements obtained from the tests included in Clause 8:

1) full overall length (for wheelchairs with leg supports and/or foot supports);
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2) overall width;

3) handgrip height;

4) stowage length;

5) stowage width;

6) stowage height;

7) rising;

B) total mass;

D) mass of heaviest part;

10) pivot width (for wheelchairs with full differential steering);
11) reversing width (for wheelchairs with direct steering or limited differential steering);
12) turning diameter;

13) ground clearance;

14) required width of angled corridor;

15) required doorway entry depth;

16) required corridor width for side opening.

10.2 Recommendations

If tedts of Annex A are performed, the test'report should contain the technical dimensions obtaing
included in Annex A:

1)

reduced overall length((for wheelchairs without leg supports and/or foot supports or wit
leg supports and/or feot supports);

overall height;
radial wheéehdeviation of all wheels;
lateral wheel deviation of all wheels;

radial handrim deviation of all handrims (for wheelchairs with handrims);

d from tests

h removable

9)
10)

11)

lateral handrim deviation of all handrims (for wheelchairs with handrims);

full occupied length (for wheelchairs with leg supports and/or foot supports);

reduced occupied length (for wheelchairs without leg supports and/or foot supports or with removable

leg supports and/or foot supports);
occupied width;
occupied height;

ramp transition angle;

© 1SO 2008 — All rights reserved

43


https://standardsiso.com/api/?name=c8cb94f477eb20332b30963b61f261aa

ISO 7176-5:2008(E)

44

12) wheelbase in reference setting and the maximum difference between left and right, wheelbase in
minimum and maximum setting and number of settings (for wheelchairs with handrims);

13) rear wheel track;
14) front wheel track;

15) camber in reference setting and the maximum asymmetry between left and right, camber in most
positive and most negative settings and number of settings (for wheelchairs with handrims);

16) toe;

17) skgw;

18) cagtor rake of all castor wheels and the maximum difference between left and right (for wheelchairs
with castor wheels);

19) cagtor cant of all castor wheels and the maximum asymmetry between left and’right (for wheelchairs
with castor wheels);

20) castor trail of all castor wheels and the maximum difference between left*and right (for wheelchairs
with castor wheels);

21) cagtor wheel misalignment of all castor wheels and the maximum-“asymmetry between left and|right
(fo wheelchairs with castor wheels).
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A1
The
The

The

For {ests in Clauses A.2 to A.7 do not load the wheelchair with the test dummy: For tests in CI
load the wheelchair with the appropriate test dummy (including foot space’/gauges) as specified in 7.6.2.

A.22

NOT

Typidal values and recommended limits for dimensions, mass and mangeuvring space as determined
ISO 1176.

WARNING This part of ISO 7176 calls for the use of procedures that can be injurious

adequate precautions are not taken. It refers only to technical suitability and does not absolve the

man

supgorts and/or foot supports.

A4

ISO 7176-5:2008(E)

Annex A
(informative)

Technical dimensions

General

echnical measurements obtained from the tests in this annex should be disclosed in the test
est procedures are specified to ensure comparable and repeatable test results.

ests apply to all wheelchairs, except where otherwise stated.

E Typical values and recommended limits of this annex will be listed in‘the Technical Report ISO/T

ufacturer or test house from legal obligations relating to health and safety at any stage

Reduced overall length

test is applicable for wheelchairs without leg supports and/or foot supports or with re

Remove any lower leg supportiassemblies.

Determine the distance between the most forward and most rearward point of the wheg
measured parallel to the wheelchair longitudinal axis.

Measure and record\the reduced overall length to an accuracy of £ 10 mm.

Overall-height

Determine the vertical distance from the test plane to the uppermost point of the wheelchair.

report.

auses A.8 to

R 13570-2[2].
n this part of

to health if

movable leg

blchair when

Measure and record the averall hpighf to an accuracy of + 10 mm

Radial wheel deviation

NOTE This test may be performed in conjunction with tests described in A.5, A.6 and A.7.

a)

b)

Lift the left side of the wheelchair just enough to provide free spin for the left wheels. In front of the tyre of

the left rear wheel, place the deviation identification device (see 5.8) on the test plane.

While the wheel is spinning, slowly shift the deviation identification device closer to the circumference of

the wheel in a radial direction. Identify the point where the deviation identification device

contacts the

wheel median line for the first time. Measure the longest radius of the wheel at this point to an accuracy of

+0,1 mm.
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c)

d)

f)

A.5 Laterpl wheel deviation

NOTE This test may be performed in conjunction with tests described in A.4, A.6 and A.7.

a)

b)

c)

d)

e)

A.6 Radial handrim deviation
NOTE This test may be performed in conjunction with tests described in A.4, A.5 and A.7.

This test is dpplicable for wheelchairs with' handrims.

a)

b)

c)

d)

f)
9)
h)

46

While the wheel is spinning, continue to slowly shift the deviation identification device closer to the
circumference of the wheel in a radial direction, making the area of contact with the wheel longer and
longer. Identify the point where the deviation identification device closes the circular area of contact to a
complete circle. Measure the shortest radius of the wheel at this point to an accuracy of + 0,1 mm.

Calculate the radial wheel deviation by subtracting the shortest radius from the longest radius.
Repeat this procedure for all wheels.

Record the radial wheel deviation for all wheels to an accuracy of + 0,1 mm.

Identify marks X and Y as specified in 7.9.

Place the right angle (see 5.7) on the test plane and lateral to mark X. Measure, parallel to the wheel's
axis the| lateral distance between the right angle and the side face of the rim at-mark X, to an accuracy of
+ 0,1 mm. Without moving the wheelchair or the right angle, turn the wheeksothat mark Y is in plage of
mark X| Measure parallel to the wheel's axis the lateral distance betweef)the right angle and the|side
face of {he rim at point Y, to an accuracy of + 0,1 mm.

Calculate the lateral wheel deviation by subtracting the lateral distance at mark X from the lateral distance
at mark]Y.

Repeat fthis procedure for all other wheels.

Record the lateral wheel deviation for all wheels to an.accuracy of + 0,1 mm.

Lift the [wheelchair just enough to provide free spin for the manoeuvring wheels. In front of the left
handrin], place the deviation identification device (see 5.8) on the test plane.

While the handrim is“spinning, slowly shift the deviation identification device closer to the handrim in a
radial djrection. Idehtify the point where the deviation identification device contacts the median line qf the
handrim] for theirst time. Measure the longest radius of the handrim at this point to an accuragy of
+0,1 mm.

While theZhandrim is spinning, continue to slowly shift the deviation identification device closer t¢ the
handrim in a radial direction, making the area of contact with the handrim longer and longer. Identify the
point where the deviation identification device closes the circular area of contact to a complete circle.
Measure the shortest radius of the handrim at this point to an accuracy of + 0,1 mm.

Calculate the left radial handrim deviation by subtracting the shortest radius from the longest radius.
Repeat this procedure for the right handrim.

If the wheelchair has more than two handrims, repeat a) to d) for any other handrim.

Identify the greatest radial handrim deviation of the wheelchair.

Record the greatest radial handrim deviation to an accuracy of + 0,1 mm.
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A.7 Lateral handrim deviation
NOTE This test may be performed in conjunction with tests described in A.4, A.5 and A.6.
This test is applicable for wheelchairs with handrims.

a) Lift the wheelchair just enough to provide free spin for the manoeuvring wheels. Next to the lateral side
face of the handrim, place the deviation identification device (see 5.8) on the test plane.

b) While the handrim is spinning, slowly shift the deviation identification device closer to the handrim in a

lateral direction. Identify the point where the deviation identification device contacts the handrim for the
irst time At that r\nint mark the handrim with “IJ” as g Qymhnl for the most lateral Inninf

c) While the handrim is spinning, continue to slowly shift the deviation identification device ¢loser to the
handrim in a lateral direction, making the area of contact with the handrim longer and’longern. Identify the
boint where the deviation identification device closes the circular area of contact t6-a:complete circle. At
hat point, mark the handrim with “V” as a symbol for the least lateral point.

d) Place the right angle (see 5.7) on the test plane and lateral to mark U. Méasure, parallel td the wheel's
bxis, the lateral distance between the right angle and the lateral side 0f)the handrim at mark U to an
pccuracy of £ 0,1 mm. Without moving the wheelchair or the right anglejturn the wheel so that mark V is
n place of mark U. Measure, parallel to the wheel’s axis, the lateral-distance between the right angle and
he lateral side of the handrim at mark V to an accuracy of + 0,1 mm:

e) [alculate the lateral handrim deviation by subtracting the‘\lateral distance at mark U from the lateral
Histance at mark V.

f)  Repeat this procedure for the right handrim.
g) |f the wheelchair has more than two handrims, repeat a) to e) for any other handrim.
h) |dentify the greatest lateral handrim deviation of the wheelchair.

i)  Record the greatest lateral handrim devjation to an accuracy of + 0,1 mm.

A.8| Full occupied length

This|test is applicable for wheelehairs with leg supports and/or foot supports.
a) Petermine the distanee between the most forward point of the wheelchair or test dummy (including the
bppropriate footrspace gauges) and most rearward point of the wheelchair or test dummy when measured

barallel to the‘Wwheelchair longitudinal axis.

b) Measure.and record the full occupied length to an accuracy of £ 10 mm.

A.9[Reduced nrmlpind Inngfh

This test is applicable for wheelchairs without leg supports and/or foot supports or with removable leg
supports and/or foot supports.

For this particular test, the knee space gauge (see 5.4) shall be used.
a) Remove any lower leg support assemblies.

b) Determine the distance between the most forward point of the wheelchair or test dummy (including knee
space gauge) and most rearward point of the wheelchair or test dummy when measured parallel to the
wheelchair longitudinal axis.

c) Measure and record the reduced occupied length to an accuracy of £ 10 mm.
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A.10 Occupied width

If the wheelchair has handrims, the hand space gauges (see 5.6) shall be used.

a) With the wheelchair fully unfolded for use, measure, horizontally and perpendicular to the wheelchair
longitudinal axis, the distance between the most lateral points of the wheelchair and/or test dummy and/or
hand space gauge.

b) Measure and record the occupied width to an accuracy of + 10 mm.

A.11 Ocq

a) Measur
100 mm

b) Estimat
follows:
1) if th
add

and

2) if th
of 1

NOTE T
the test dumn
consideration

cushion with & compressed thickness of 20 mm. Dimensions are\in accordance with DIN 33402[3! and ISO 7176-11.

c) Measurg

cupied height

b the vertical distance from the test plane to a point on the upper side of the test dummy th
in front of the back support plane (see Figure A.1).

e the occupied height (see Figure A.1), taking into account the presence of‘a‘seat cushio
e wheelchair has a sling seat or a solid seat that is not covered by a cushioned material, ad
itional amount of 180 mm for occupant mass group | and 350 mmrfor occupant mass grou

e wheelchair has a solid seat that is covered by a cushioned material, add an additional ani
60 mm for occupant mass group | and 330 mm for occupant mass groups Il and IIl.

ne additional amount complies with the height that the head of a seated occupant rises above the try
y when the head is in a vertical position, independent.of the back support angle. This procedure take|
any practical seat angle and back support angle.- Where necessary, it also takes into consideration 3

and record the occupied height to an ageuracy of £ 10 mm.

at is

d an
ps Il

ount

nk of
5 into
seat
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(p]
3 VoL
\ =
Y Y
a) occupant mass groups Il and Il b) occupant mass group |

Key
1 est dummy
2 [eference occupant (in scale of the respective human;dimensions)
3 est plane
4 100 mm in front of the back support plane
5  ertical distance from the test plane to apaint on the upper side of the test dummy that is 100 mm in frgnt of the back

support plane
6 hdditional amount

Figure A.1 — Measurement of occupied height

A.12 Ramp transition angle
Be spre to verifyithat the position of the test dummy’s foot space gauges are in accordance with 7|6.2.

a) Place_ramp gauge A (see 5.9) on the test plane and in contact with the front wheels. Increasg its angle by
ifting its forward end until any part of the wheelchair or test dummy is in contact. If there is rfo part of the
wheelchair in front of the front wheels, record this fact in the test report. Measure and recprd the front
ramp transition angle 1o an accuracy of £ 1° [see Figure 1T a)l-

b) Place ramp gauge A (see 5.9) on the test plane and in contact with the rear wheels. Increase its angle by
lifting its rearward end until any part of the wheelchair is contacted. If there is no part of the wheelchair to
the rear of the rear wheels, record this fact in the test report. Measure and record the rear ramp transition
angle to an accuracy of = 1° [see Figure 11 b)].

c) Raise the wheelchair so that the lower parts between the wheels are accessible. Use ramp gauge B (see
5.10) and measure the greatest angle « between the two pieces of ramp gauge B to an accuracy of + 1°
[see Figures 11 c) and A.2]. Then calculate and record the supplementary angle by subtracting the
greatest measured angle « from 180°.
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NOTE 1 Usually the greatest angle, « is achieved when placing ramp gauge B with its two flat pieces against front and
rear wheels and with its hinge against the lowest wheelchair point near the middle between the wheels.

NOTE 2  When lifting the loaded wheelchair some dimensions can change slightly. These changes need not be
regarded.

d) Identify the smallest values derived from a), b) and c) and record it as the ramp transition angle.

w

A
 J

w/2 w/?

A
A
A
 J

Figlre A.2 — Measurement of greatest angle, o, when wheelchair is at upper transition

A.13 Wheelbase

a) Measurg the distance between the ground contactypoints of the left front wheel and the left rear wheel
when measured parallel to the wheelchair longitudinal axis, to an accuracy of + 1 mm.

b) Measurg the distance between the ground contact points of the right front wheel and the right rear wheel
when mieasured parallel to the wheelchair.longitudinal axis, to an accuracy of + 1 mm.

c) If the wheelchair has three wheels,'take the measurement from each wheel of a pair to the single wheel.
d) Calculate the reference wheelbase as the mean of the two measurements.

e) Calculafe the difference. between left and right wheelbase for the reference setting by subtracting the
smaller wheelbase fromithe larger.

f) Ifthe wIeerase i{s'\adjustable, set it to its minimum (as specified by the manufacturer) and repeat a) {o e).

g) If the wheelbase is adjustable, set it to its maximum (as specified by the manufacturer) and repeat a)|to e).

bsolut ] f th leulated diff bet loft d-riaht h b f th
h) From the—absolute—valuesof the calculateddifferancesbetweenleft and HgRWAB881a8e—o+the hree

wheelbase settings (reference, maximum and minimum) identify the maximum difference.

i) Ildentify the total number of wheelbase settings (as specified by the manufacturer).

i)  Record the wheelbase of the reference setting to an accuracy of £ 1 mm.

k) Record the minimum wheelbase to an accuracy of + 1 mm.

I)  Record the maximum wheelbase to an accuracy of £ 1 mm.

m) Record the maximum difference between left and right wheelbase to an accuracy of + 1 mm.

n) Record the number of wheelbase settings.

50 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=c8cb94f477eb20332b30963b61f261aa

ISO 7176-5:2008(E)

A.14 Rear wheel track

a) Rotate all rear wheels so that, for each one, its two “Z” marks (see 7.9) are on a vertical line through the
axis of the wheel.

b) Determine the distance between the ground contact points of the left and right rear wheel when measured
horizontally and perpendicular to the wheelchair longitudinal axis. If there is only one rear wheel, the rear
wheel track is zero.

c) Measure and record the rear wheel track to an accuracy of + 1 mm.

A.15 Front wheel track

a) Rotate all front wheels so that, for each one, its two “Z” marks (see 7.9) are on a vertical ling through the
bxis of the wheel.

b) Petermine the distance between the ground contact points of the left and, right front wheel when
measured horizontally and perpendicular to the wheelchair longitudinal axis.*If there is only one front
Wwheel, the front wheel track is zero.

c) Measure and record the front wheel track to an accuracy of £ 1 mm.

A.16 Camber

a) Rotate all fixed wheels so that, for each one, its two “Zmarks (see 7.9) are on a vertical ling through the
bxis of the wheel.

b) Place the right angle (see 5.7) on the test plane lateral to the left fixed wheel.

c) Measure horizontally and perpendicular to the wheelchair longitudinal axis and record as 4 [the distance
between the right angle and the lowest peift of the side face of the rim of the left wheel, to ar] accuracy of
t 1 mm.

d) MWithout moving the wheelchair ‘or) the right angle, measure horizontally and perpendigular to the
wheelchair longitudinal axis and record as B the distance between the right angle and the highest point of
he side face of the rim of the.Jeft wheel, to an accuracy of £ 1 mm.

e) Measure and record as.C-the direct distance between lowest and highest point of the side fage of the rim
bf the left wheel, to an‘accuracy of + 1 mm.

f)  [Calculate the leftreference camber by using the following formula:

camber =arcsin

NOTE 1 Keep records of C for later use in A.17.

NOTE-2—Observe the sigmconventiorn:
g) Repeat this procedure for the right fixed wheel.

h) Subtract the right camber from the left camber under consideration of the sign convention. Take the
absolute value from this subtraction and record it as the asymmetry between left and right camber of the
reference camber setting.

i) If the camber is adjustable, set it to the most positive camber and repeat a) to h).
j)  If the camber is adjustable, set it to the most negative camber and repeat a) to h).

k) From the absolute values of the calculated asymmetries between left and right camber of the three
camber settings (reference, most positive and most negative), identify the maximum asymmetry.
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Identify the number of camber settings (as specified by the manufacturer).

Record the reference camber to an accuracy of + 0,1°.

Record the most positive camber to an accuracy of £ 0,1°.

Record the most negative camber to an accuracy of + 0,1°.

Record the maximum asymmetry between left and right camber to an accuracy of + 0,1°.

Record the number of camber settings.

inner sidle face of the left rim, to an accuracy of = 1-mm.

Rotate all fixed wheels so that their two “Z” marks (see 7.9) are on a horizontal line through the axis ¢

nis test may be performed in conjunction with A.18.

the inner side face of the rim of the right wheel, to an accuracy-ef+ 1 mm.
moving the wheelchair, measure horizontally and perpendicular to the wheelchair longitu

record as F the distance between the most rearward point of the inner side face of the rim ¢
el and the most rearward point of the inner side face of’the rim of the right wheel to an accura

b and record as C the direct distance between‘the most rearward and most forward point g

ecords of C from A.16 €) may be used.

e the angle of toe by using the following formula:

arcsin

bserve the sign convention.

bep records of&and F for later use in A.18.

the toe to\ah accuracy of + 0,1°.

f the

b horizontally and perpendicular to the wheelchair longitudinal axis @nd record as E the distance
between the most forward point of the inner side face of the rim of the,lefbwheel and the most for

ward

dinal
f the
cy of

f the

m)

n)

0)

P)

Q)

A17 Tog

NOTE 1 T

a)
wheel.
Measur
point of
Wi_thout
axis ang
left whe|
+1mm
Measur

NOTE 2 R

b) Calcula
toe=2

NOTE3 O

NOTE4 K

c) Record

A.18 Ske

NOTE 1

W

This test may be performed in conjunction with A.17.

Load the wheelchair with the test dummy in accordance with 7.6.2. The dummy may be replaced by a human

test driver (s

a)
the axis

b)

ee 7.6.3).

of the wheel.

Rotate all fixed wheels so that, for each one, its two “Z” marks (see 7.9) are on a horizontal line through

Measure and record as G the distance between the most forward point of the inner side face of the rim of

the left wheel and the most rearward point of the inner side face of the rim of the right wheel, to an
accuracy of + 1 mm.
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c) Without moving the wheelchair, measure and record as H the distance between the most forward point of
the inner side face of the rim of the right wheel and the most rearward point of the inner side face of the
rim of the left wheel, to an accuracy of £+ 1 mm.

NOTE 2 When the difference between G and H is less than 2 mm, the skew is insignificant.
d) Calculate the skew by using the following equation:

VG2 -12 _ g2 _12
2

skew =

Whern Tic tha arithmatic maoan feam I'and ' (can A 17\
[[e—T—otearmreuoHeart ot anta (St 11

NOTE 3 The sign convention is used for consistent information. Positive values of skew indicate that.the Ieft wheel is in
front pf the right wheel and negative values indicate that the right wheel is in front of the left wheel.

e) Record the skew to an accuracy of £ 1 mm.

A.19 Castor rake

This|test is applicable for wheelchairs with castor wheels.

a) Position the wheelchair on the test plane (see 5.1) with all caster wheels in the forward trailing position.
Place blocks of equal thickness under each wheel.

b) Remove the block from the left castor wheel. Lift and, stipport the wheelchair at a suitabl¢ point of its
frame so that the castor wheel is at the same distance from the test plane as the other \wheels (see
Figure A.3).

c) RApply an indicator to the castor assembly in order to establish an auxiliary point that is at Jeast 60 mm
remote from the castor axis.

NOTE 1 Squeezing a thin sheet of material (e.g. steel or wood) between wheel and fork is sufficient.

d) Rotate the left castor wheel about its-castor axis to the forward trailing position (pointing [to the rear).
Measure and record as J the vertical distance between the test plane and the auxiliary| point to an
hccuracy of £ 0,1 mm.

e) Rotate the left castor whéelabout its castor axis to the rearward trailing position (pointing fo the front).
Measure and record as, K the vertical distance between the test plane and the auxiliary| point to an
hccuracy of + 0,1 mm:

f) Measure parall€l)to the wheelchair longitudinal axis and record as L the distance between the two
ocations of theauxiliary points.

g) Calculate.the castor rake by using the following formula:

castor rake = arctan

h) Repeat a) to g) for the right castor wheel.

i) Subtract the right castor rake from the left castor rake under consideration of the sign convention. Take
the absolute value from this subtraction and record it as the difference between left and right castor rake
of the reference setting.

j) If the castor rake is dependant on any adjustment (e.g. adjustable camber and/or position of the fixed
wheels or the castor assembly in vertical and/or horizontal direction), set the wheelchair to the adjustment
that gives the most positive castor rake as recommended by the manufacturer. Then correct the castor
rake as close as possible to zero as recommended by the manufacturer and repeat a) to h).
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NOTE 2 The correction of the castor rake may be performed by any means recommended by the manufacturer
(e.g. angular adjustment of the castor assembly).

k) Set the wheelchair to the adjustment that gives the most negative castor rake as recommended by the
manufacturer. Then correct the castor rake as close as possible to zero as recommended by the
manufacturer and repeat a) to h).

I) Identify the greatest positive and greatest negative castor rakes from all test results of a) to k) that were
unable to be corrected to zero.

m) Record the castor rake of all castor wheels in the reference setting, to an accuracy of + 0,1°.

n) Record i i iTTg; +0,1°.

0) Record the greatest positive and greatest negative castor rakes where it was not possible to carrect them
to zero, |to an accuracy of + 0,1°.

6

A
 J

Key

means of lifting and supporting the wheelchair

w

test plan
castor ayis (withrnegative castor rake in this example)
auxiliary [point with castor wheel in forward trailing position

auxiliary point with castor wheel in rearward trailing position
castor rake (negative in this example)

N O OBk~ WON -~

indicator

vertical distance when wheel is in forward trailing position

N

vertical distance when wheel is in rearward trailing position
L  distance between the two auxiliary points

a Vertical.

Figure A.3 — Determination of castor rake
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0 Castor cant

This test is applicable for wheelchairs with castor wheels.

a)

b)

NOTE 1 Squeezing a thin sheet of material (e.g. steel or wood) between wheel and fork is sufficient.

NOTE 2  Observe the sign convention.

h)

i) $ubtract the right castor eant from the left castor cant under consideration of the sign cony

)

Position the wheelchair on the test plane (see 5.1) with all castor wheels in the trailing position. Place

blocks of equal thickness under each wheel.

Remove the block from the left castor wheel. Lift and support the wheelchair at a suitable point of its
frame so that the castor wheel is at the same distance from the test plane as the other wheels

(see Figure A.4).

Rpply an indicator to the castor assembly in order to establish an auxiliary point that is at
femote from the castor axis.

Rotate the left castor wheel about its castor axis to the medial trailing pgosition (pointin
Measure and record as M the vertical distance between the test plane and'the auxiliary
bccuracy of + 0,1 mm.

Rotate the left castor wheel about its castor axis to the lateral frailing position (pointing
Measure and record as N the vertical distance between the test-plane and the auxiliary
bccuracy of + 0,1 mm.

Measure horizontally and perpendicular to the wheelchairlongitudinal axis and record as O
between the two locations of the auxiliary point.

Calculate the castor cant by using the following formula:

N
castor cant = arctan

Repeat a) to g) for the right castor wheel.

he absolute value from this subtraction and record it as the asymmetry between left and righ
bf the reference setting.

Record the castor’cant of all castor wheels to an accuracy of £ 0,1°.

Record the asymmetry between left and right castor cant to an accuracy of + 0,1°.

east 60 mm

g to lateral).
point, to an

to medial).
point, to an

the distance

ention. Take
t castor cant
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A
\ A

Key

means of lifting and supporting the wheelchair

w

test plan
castor axis (with positive castor cant in this example)
auxiliary [point with castor wheel in medial trailing position
auxiliary [point with castor wheel in lateral trailing position
castor cgnt (positive in this example)

N o b~ ON -~

indicator

Vertical listance when wheel is in mediaktrailing position
Vertical dlistance when wheel is in lateraltrailing position

SR

Distancg between the two auxiliapy-points

jo)

Vertical.

Figure A.4 — Determination of castor cant (front view)

A.21 CaTtor trail

This test is applicable for wheelchairs with castor wheels.

a) Rotate all castor wheels so that, for each one, its two “Z” marks (see 7.9) are on a vertical line through the
axis of the wheel.

b) Identify the ground contact point of the left castor wheel.

c) Without moving the wheelchair, identify the fore-aft position of the point of intersection of the castor stem
axis with the test plane.

NOTE Placing the castor axis indicator (see 5.12) against the lateral side of the castor stem housing is one sufficient
means of identifying the fore-aft position of the point of intersection when viewed horizontally and perpendicular to the
wheelchair longitudinal axis (see Figure A.5).
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d) Measure parallel to the wheelchair longitudinal axis the distance between the ground contact point of the
castor wheel and the intersection point of the castor axis to an accuracy of £ 1 mm.

e) Repeat a) to d) for the right castor wheel.
f) Calculate the castor trail as the mean of the two measurements.

g) Calculate the difference between left and right castor trail by subtracting the smaller castor trail from the
larger.

h) Record the castor trail to an accuracy of £ 1 mm.

i) Record the difference of the castor trail of left and right castor wheel to an accuracy of + 1(mmj.

Key
1 dastor trail

Figure A.5 — Determination of castor trail (example)

A.22 ~ Castor wheel misalignment

This test is applicable for wheelchairs with castor wheels.

a) Rotate all castor wheels so that, for each one, its two “Z” marks (see 7.9) are on a vertical line through the
axis of the wheel.

b) Identify the ground contact point of the left castor wheel.

c) Without moving the wheelchair, identify the lateral position of the point of intersection of the castor stem
axis with the test plane.

NOTE Placing the castor axis indicator (see 5.12) against the front side of the castor stem housing is one sufficient
means of identifying the lateral position of the point of intersection when viewed parallel to the wheelchair longitudinal axis
(see Figure A.6).
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d) Measure horizontally and perpendicular to the wheelchair longitudinal axis the distance between the
ground contact point of the castor wheel and the intersection point of the castor axis, to an accuracy of
+ 0,1 mm.

e) Inspect the position of the ground contact point of the castor wheel:
— ifitis more inward (medial) than the intersection point of the castor axis, record it as positive;

— if itis more outward (lateral) than the intersection point of the castor axis, record it as negative.

f) Repeat a) to e) for the right castor wheel.

g) Subtract the right castor wheel misalignment from the left castor wheel misalignment under consideration
of the gign convention. Take the absolute value from this subtraction and record it as the~nasymrmetry
between left and right castor wheel misalignment.

h) Record the castor wheel misalignment (sign and value) of all castor wheels to an accuracy of + 0,1 mn.

i) Record the asymmetry between left and right castor wheel misalignment to an accuracy of + 0,1 mm.

Key

1 castor wheermisatignment

Figure A.6 — Determination of castor wheel misalignment (example)
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Annex B
(informative)

Pivot width and reversing width

General

This
dete
width

valugs can be achieved.

B.2
Pivo

The
typid]
the (¢
The
foot

NOT

annex gives detailed explanations on how the wheelchair is moved in the most suitabletn
mining the pivot width for a wheelchair with full differential steering and when detérmini
s for a wheelchair with direct steering or limited differential steering, and how the respect

Pivot width
width is applicable for wheelchairs with full differential steering only.

shape of the footprint of a typical occupied wheelchair is known from field experience. The

al occupied manual wheelchair with full differential steering‘is shown in Figure B.1. It is sym|
reatest width of the wheelchair is at the drive wheels, while at the footrests the wheelchair
foot space gauges are represented by the two bows at\the front end, 200 mm apart and e
supports. The sketch also shows three distances of importance as follows.

rear and to the right of C and most remote from it. Distance / will be perpendicular to the w|
Wwheelchair has turned to the left for angle)A. This distance is shown in bold lines intermit]
squares;

Distance m stretches between the-two points of the footprint that are furthest apart from
Distance m will be perpendictlar to the walls after the wheelchair has turned to the left
Distance m is shown in boldlines intermitted by circles;

Distance n stretches between wheelchair centre-point C and that point of the footprint, whi
bnd to the left of C-and most remote from it. Distance n will be perpendicular to the wa
Wwheelchair has furned to the left for angle v. Distance » is shown in bold lines intermitted by g

= The end.points of distances / and » are usually very close to but not identical to the end points of|

anner when
ng reversing
ve minimum

ootprint of a
metrical and
is narrower.
ceeding the

Distance [ stretches between the wheelchair centre-point C and that point of the footprint which is to the

alls after the
ted by small

each other.
for angle u.

ch is in front
lIs after the
sterisks.

distance m.
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When an ex
wheelchair V
the occupan
position of th

The turning

NOTE2 F
to the pivot wi

The first half

Figure B.1 — Footprint of a typicalilwheelchair with full differential steering
(example-with manual wheelchair)

perienced occupant executes‘a turning manoeuvre between limiting walls, the front part g
vill swing around without apy\visible deviation from a smooth and unidirectional move. Intuit
t will correct the position (0fjthe wheelchair by using small steering manoeuvres which adapt
e wheelchair between'the walls.

manoeuvre is perfesmed as follows:

br the sake of.demonstration, it is assumed that the distance between the adjustable walls is already reqg
dth.

of theturning manoeuvre is described below and shown in Figure B.2 a) to f).

f the
vely,
5 the

uced

a) The wh

[ ! ol lo ok ol [T I Il Tloro—i H I T |
CTILIAll TS PIalTU DTIWCTTT dllu Ppardiict tu U1ic wdalls. TTIC tUTTiiTy Tiarfocuvic LdiT VT stdlitcUu d

any

point, but it will need some drive to reach the best starting position from which it can be executed with a
minimum of travel. The best starting position is with C the distance / away from the right wall to provide
sufficient space for a free turn (C is at location 1 which is shown in the middle of each sketch and in
magnified view below).

b) The wheelchair turns about C (with C still on location 1) allowing its right rear end to pass by very close to
the right wall after a turn of angle A (distance / is perpendicular to the wall). Distance / is shown in bold
lines intermitted by squares.
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c) The wheelchair continues to turn about point C (which is still on location 1) until the left front end touches
the left wall. During the following turning manoeuvre, C moves along the V-shaped line (which is shown in
the middle of the sketch and in magnified view below) while the front part of the wheelchair slides along
the left wall.

d) This turning manoeuvre continues until C reaches location 2 and after the wheelchair has turned for angle
u. Both end points of distance m touch the walls at the same time. Hence, the pivot width is equal to the
distance m. Distance m is shown in bold lines intermitted by circles. If the walls are further apart so that
the wheelchair cannot touch both walls at the same time, the minimum pivot width is not yet achieved.

e) The turning manoeuvre continues with C moving along the V-shaped line and with the front end of the
[vheelchalr siiding atong the Teft wall untiC feaches focation 3 alter a tarn or angle v. Lhe wheelchair
Centre-point is the distance » away from the left wall. The front part of the wheelchait)|s no longer
hindered by the wall from turning freely. Distance » is shown in bold lines intermitted by'asterisks.

f) A further turn of the wheelchair about C (with C on location 3) brings it to a position-that is perpendicular
o the walls. The first half of the turning manoeuvre (90°) is completed.

Sincg a symmetrical pattern of the turning manoeuvre is used, the first half of/the turning manoeuvre could be
mirrqred to show the respective positions of the wheelchair during its seCond half. The second half of the
turning manoeuvre is not shown in the sketch. During the second half of:the turning manoeuvre,| C will move
from|location 3 via 4 to 5.

Since [ + m — n = o, the distance between location 1 and location(3 i$ also o when measured perpendicular to
the walls [see Figure B.2 f)].

At the end of the whole turning manoeuvre the wheelchair4s again parallel to the walls but has tyrned around
by 180°.

To demonstrate the whole drive pattern of the wheélchair, the paths of two prominent wheelchdir points are
shown:

— the wheelchair centre-point C moving-along the V-shaped line from location 1 via 2, 3 and 4 t¢ 5;

— the middle of the foot support moving along the bowed line that is shown as a bold dash-dot line.
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Figure B.2 — Pivot width (example with manual wheelchair)
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