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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with
Commissio

Internationd

Draft Intern
Publication

Attention is
rights. 1ISO

Internationg

150, also take part in the work. 15O collapborates closely with the International Electrd

n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart'3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the member bodies casting

drawn to the possibility that some of the elements of this part of ISO 7176 may be the subject

Shall not be held responsible for identifying any or all such patent rights.

| Standard 1SO 7176-19 was prepared by Technical Committee ISO/TC 173, Technical sysit

aids for disabled or handicapped persons, Subcommittee SC 1, Wheelchairs.

ISO 7176 ¢

Part 1:

Part 2:

Part 3:

Part 4:
range

Part 5:

Part 6:

Part 7:

Part 8:

Part 9:

Part 1

bnsists of the following parts, under the general title Wheelchairs:

Determination of static stability
Determination of dynamic stability of electric wheelchairs
Determination of effectiveness of brakes

Energy consumption of electric wheelchairs and scooters for determination of theoretical

Determination of overall dimensions, mass and turning space

Determination of maximum speed, acceleration and deceleration of electric wheelchairs
Measurement of.s€ating and wheel dimensions

Requirementstand test methods for static, impact and fatigue strengths

Climatic_tests for electric wheelchairs

technical

br voting.
B vVote.

of patent

ems and

distance

: Betermination of obstacle-climbing ability of electric wheelchairs

Part 11

Part 13

Part 14

Part 15

Part 16

Part 22

: Test dummies

: Determination of coefficient of friction of test surfaces

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

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

. Set-up procedures

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=6fbdc06a69c521fa3f648cacaaa5a4ac

ISO 7176-19:2001(E)

The following parts are also on the work programme:

— Part

19: Wheeled mobility devices for use in motor vehicles

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

—  Part

— Part

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

24: User-operated stair-climbing devices — Requirements and test methods

— Part
motd

Annexes

25: Requirements and test methods for batteries and their chargers for powered wheg
rized scooters

A to C form a normative part of this part of ISO 7176. Annexes D and E are for information only.

Ichairs and

© ISO 2001 - All rights reserved
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Introduction

Transportation safety research has verified that the design of the vehicle seat, as well as the occupant restraints
and occupant compartment in motor vehicles, can play a vital role in reducing the severity of injury during a
collision. People with disabilities must often remain in their wheelchairs whilst travelling in motor vehicles as drivers
or passengers. Since most wheelchairs were not designed with this purpose in mind, the majority of wheelchair
users have[a Tower Tevel of travel safety when seated in their wheelchairs in a moving motor venhiclg. Also, if
wheelchairg can be adequately secured in vehicles, the safety of other passengers is enhanced in the“¢tase of a
vehicle collision.

This part off ISO 7176 sets out the design, performance requirements and associated test methods for wheelchairs
that are int¢nded for use as a seat in a motor vehicle. The 1SO 10542 series for wheelchairtiedown and joccupant
restraint sygtems provides performance requirements and test methods for the equipment, necessary to [secure a
wheelchair pnd provide restraint for the wheelchair occupant.

The dynamjc test requirements specified in this part of ISO 7176 are representative-of conditions that dccur in a
48 km/h frgntal vehicle impact with a wheelchair forward facing. Dynamic, performance of rearwafd facing
wheelchairg in a frontal impact, and of occupied wheelchairs in rear, side or rollover crashes, may be addressed in
future intefnational standards. Wheelchair impact testing using surfegate wheelchair tiedowns |that are
representatlve of different types of commercial tiedowns may also be addressed in future international standards
(see annex|E).

This part of ISO 7176 was developed with the recognition that a.wheelchair may be secured by varioug types of
wheelchair fiedown systems which use different numbers and,types of wheelchair securement points and different
types of anjchorages. Effective wheelchair securement in the real world requires compatibility of the wheelchair
securemen{ available in transportation vehicles and the method of securement provided on the wheelchair. When
this part of [SO 7176 was developed, there was a large variety of securement systems in use throughout the world.
Of these, the four-point strap-type tiedown was considered to be the most widely used generic securement method.
The requiregments of this part of ISO 7176 are also.based on well-documented motor vehicle crash statistigs, which
clearly indidate that more than fifty per cent of all:serious injuries occur in a frontal crash.

For these reasons, this part of ISO 7176 requires that a wheelchair provides for effective securement in| a frontal
impact usinpg the four-point strap-type seCurement system. Thus, a wheelchair shall provide four securemept points,
as a minimum, and be dynamically tested when secured by these points, using a four-point strap-typg tiedown
system. In addition, this part of ISO. 7476 allows for the provision and testing of other methods of securemgent, such
as clamping or docking systems:

Whilst the fpur-point strap-typ@tiedown system has proven to be applicable for a wide range of wheelchajrs, it is a
tiedown mqgthod that cannot’ be implemented independently by the wheelchair occupant, and thereforel requires
involvement by a second-person. Accordingly, it is desirable to progress towards a securement method that can be
implemented indepehdently by the wheelchair-seated passenger. Work has commenced within 1ISO/TC 173 SC 1
to specify the requirements for a universal interface device (UID) that will facilitate the independent secufement of
wheelchairg by‘docking-type securement devices.

This part of+S8 ras—atsobeen—cdevetoped-wi e-recognitionthat-useofapetvicbelt-atomre—as—an-occupant
restraint does not provide the wheelchair occupant with the same level of crash protection in a frontal impact as
does the use of both a pelvic and an upper torso restraint. Therefore, the provisions and test methods of this part of
ISO 7176 are based on the use of both pelvic and upper torso belt-type restraints.

Vi © SO 2001 — All rights reserved
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This part of ISO 7176 should be viewed in the totality of daily wheelchair use and the range of standards to which
all wheelchairs are expected to comply. The primary objective of wheelchairs is to serve as effective mobility
devices and, in that respect, they shall first comply with the applicable requirements as set out in the other parts of
the ISO 7176 series. Transportation is, in fact, only one of many daily activities that introduce unique circumstances
and requirements that wheelchairs and wheelchair occupants may experience. Wheelchair products complying with
this part of ISO 7176 will have additional features that provide increased levels of occupant security and safety
whilst their occupants are riding in a motor vehicle. However, a wheelchair's failure to comply with the provisions of
this part of 1ISO 7176 should not be used to limit access to, and availability of, motor vehicle transportation for
wheelchair users.

© SO 2001 — All rights reserved Vil
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INTERNATIONAL STANDARD

ISO 7176-19:2001(E)

Wheelchairs —

Part 19:
Wheeled mobility devices for use in motor vehicles

1 Scqpe

This part|of ISO 7176 specifies wheelchair design and performance requirements andrassociated test methods, as
well as requirements for wheelchair labelling, presale literature disclosure, user _instructions and usgr warnings.
These rgquirements are applicable to wheelchairs that are designed to be secured by any type off wheelchair
tiedown ih accordance with ISO 10542-1 and any other applicable parts of the ISO© 10542 series.

This part|of ISO 7176 applies to all manual and powered wheelchairs, including scooters, which, in addjtion to their
intended|function as mobility devices, are also intended for use as forward-facing seating by adult ogcupants of
motor vghicles. It also applies to wheelchairs with add-on components designed to meet one or more of the
requiremgents of this part of ISO 7176.

2 Nornmative references

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

ISO 379%, Road vehicles, and tracters and machinery for agriculture and forestry — Determination| of burning
behaviour of interior materials

ISO 6487, Road vehicles -=-Measurement techniques in impact tests — Instrumentation

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

ISO 10542-1, Technical systems and aids for disabled or handicapped persons — Wheelchair tiedown and
occupant-restraint systems — Part 1: Requirements and test methods for all systems

ISO 10542=2; Fechnicat oyotcmo and—artds—for—disabted—ot :lalldibappcd persons— Wreetehair—tiedown and

occupant-restraint systems — Part 2: Four-point strap-type tiedown systems

FMVSS 20949 CFR part 571.209; Seat Belt Assemblies; Oct. 1, 1992

ECE R 16, Uniform provisions concerning the approval of safety belts and restraint systems for adult occupants of
power-driven vehicles, revision 3, amendment 2, 16 August 1993

© ISO 2001 - All rights reserved
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3 Terms, definitions and abbreviations

For the purposes of this part of ISO 7176, the following terms, definitions and abbreviations apply.

3.1

add-on components
hardware that is attached to the wheelchair frame subsequent to sale by the wheelchair manufacturer, in a manner
that requires the use of tools for removal, in order to enhance the design and/or performance of the wheelchair

3.2
adult

person havi

3.3

anchor poi
point (area)
attached

3.4
anchorage
assembly @

ng a mass greater than 36 kg

nt

on a vehicle interior component, floor, wall, wheelchair or wheelchair tiedown, towhich an anc

f components and fittings by which loads are transferred directly from the wheelchair tiedo

vehicle, or from the occupant restraint to the vehicle, wheelchair, wheelchair tiedown, or vehicle interior co

35
anthropom
ATD

orphic test devicel

articulated physical analogue of a midsize male used to represent@ wheelchair occupant in a test

3.6
belt

length of webbing material used as part of an occupantrestraint or postural support

3.7
clamp-type
method of
positioning

NOTE
operated by

1

3.8

docking-ty
method of
wheelchair,
in the vehic

NOTE1 |

tiedown

horage is

vn to the
mponent

wheelchair securement or tiedown that uses mechanical linkages and/or grips that requir¢ manual

Df the end-fittings on the wheglehair

ightening of the tiedown_on‘the wheelchair may be either by manual effort or by an external power sou
bn electrical switch.

be tiedown

wheelchair_securement by which portions of the wheelchair, or add-on components fastens

e

rce that is

ed to the

align andumate with anchorages fastened to the vehicle upon movement of the wheelchair int¢ position

ockdown of the wheelchair may occur automatically during wheelchair engagement, or may requife manual

intervention through operation of a mechanical lever or electrical switch.

NOTE 2

3.9
excursion

Release of the wheelchair may require operation of a mechanical lever or an electrical switch.

horizontal movement of an ATD or wheelchair target relative to its initial position on an impact sled during a test

1) Hybrid Il and Hybrid 1l ATDS can be purchased from: First Technology Safety Systems, Inc., Plymouth, Michigan, USA and
Vector Research, Inc., Milan, Ohio, USA.
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3.10

forward-

ISO 7176-19:2001(E)

facing

orientation in which the wheelchair-seated occupant faces the front of the vehicle with the wheelchair reference

plane wit

3.11

hin ten degrees of the longitudinal axis of the vehicle

four-point tiedown
wheelchair tiedown system that attaches to the wheelchair frame at four separate securement points and also

attaches

3.12

to the vehicle at four separate anchor points

four-poi
four-poin

3.13

g
abbrevia

NOTE

3.14
H-point
point lod
represen
manufac

3.15
head reg
device in

3.16
impact g
device fd

Nt strap-type tiedown
| tiedown that uses four strap assemblies to secure the wheelchair in the vehicle

ion for acceleration due to gravity measured at sea level: one g is equal to 9,8 ms=2

The term is used to specify the levels of accelerations and/or decelerations in simulation impact testing

ated on the left and right sides of the pelvic region of an ‘@nthropomorphic test device
[s the approximate locations of the human hip joint centres<in/the side views, as specified
urer

traint
fended to limit rearward displacement of the wheelchair occupant’s head

imulator
r accelerating, decelerating, or a combination of decelerating and accelerating, a section of

simulated vehicle structures, including instrumentation for measuring data required by this part of ISO 7

3.17

impact sled

part of an

3.18

occupan
system @
prevent @

3.19

impact simulator on whichy)components can be mounted for impact testing

t restraint
r device intended to restrain a motor-vehicle occupant during an impact in order to prevent e
r minimize ¢ontact with the vehicle interior components and other occupants

straint

pelvic rg

pelvic be

(ATD) that
by the ATD

A vehicle or
|76

ection, and

It

lap belt

lap restraint
lower torso restraint
belt restraint assembly intended to limit movement of the pelvis

NOTE

See Figure 1.

© ISO 2001 - All rights reserved
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Key
1 Diagonal shoulder belt 2 Pelvic belt
NOTE Wse of a pelvic belt alone is not recommended in transport.
Figure 1 — Pelvic and upper torso belt
3.20
point P

reference ppint that lies at the cross-sectional centre of a 100 mm diameter,)200 mm long, lightweight (mak. 0,5 kg)
cylinder pogitioned with the longitudinal axis perpendicular to the wheelchair reference plane, such that the curved
surface of the cylinder contacts with the backrest and the upper surface of the seat

NOTE $ee Figure 2.

Key
1 Cylindef, diameter 100 mm

&  Wheelchair reference plane
b Wheelchair ground plane

Figure 2 — Wheelchair reference point P and wheelchair reference plane

3.21

postural support

postural belt

component or belt used to support a person in a desired seated position, but not intended to provide occupant-
restraint in a vehicle impact

4 © IS0 2001 - All rights reserved
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3.22
power(ed)
systems which are operated by means of an energy source other than manual effort

3.23
securement points
points on the wheelchair to which wheelchair tiedowns connect

3.24
strap
length of webbing material used in a wheelchair tiedown

3.25
surrogate tiedown
wheelchgir securement system used during wheelchair testing to simulate commercial tiedown_systems

NOTE Guidelines are provided in annex E.
3.26
tilt-in-sppce

type of wheelchair seat design that allows the complete seat structure to rotateCin-the wheelchair refefence plane
relative tp and about an axis located on the wheelchair base

3.27
upper tofso restraint
shouldef belt
diagonal belt
diagonal restraint
torso hafness
portion of the occupant restraint intended to limit movement of the chest and head by application of restraint forces
to the shpulders and chest

3.28
wheelchgir footprint
space outlined on the horizontal wheelchair ground plane by projecting vertically down from the outermagst edges of
the strucfural members that comprise the mebile base and seat of the wheelchair

3.29
wheelchpgir ground plane
plane regresenting the surface on which the wheelchair rests

NOTE See Figure 2.

3.30
wheelchpir referenceplane
vertical plane in otgitudinal centreline of the wheelchair

NOTE See Figure 2.

3.31

wheelchair tiedown

wheelchair securement

device or system designed to secure a forward-facing wheelchair in place in a motor vehicle

NOTE The vehicle-anchored tiedown component may be installed using either permanent fasteners or by using a
mechanical coupling that allows for position adjustment for different wheelchairs.

3.32

wheelchair tiedown and occupant-restraint system

WTORS

complete restraint system for wheelchair-seated occupants comprised of equipment for wheelchair tiedown and a
belt-type occupant restraint

© ISO 2001 - All rights reserved 5
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4 Design requirements

4.1 Wheelchair securement

The wheelchair shall be designed to:

a) provide for forward-facing securement in a motor vehicle by one or more types of wheelchair tiedown systems
in accordance with 1ISO 10542;

b) have a minimum of four securement points, two at the front and two at the rear, in accordance with the
specifications in annex B.

4.2 Occypant restraints

Wheelchairs may be provided with wheelchair-anchored occupant-restraint belts, or be designed\to acco
vehicle or tiedown-anchored occupant-restraint belts, or both.

4.2.1 Whegelchair-anchored pelvic belt
If a wheelchair-anchored pelvic belt, intended for use as an occupant restraint incayvehicle, is provided 4
the wheelchair, it shall:

a) have its anchor point located so that the projected side-view angle ofdhe belt is between 30° and 7
horizorjtal, as indicated in Figure 3, when placed snugly on the ATD_ udsed in the frontal impact test of

NOTE

b) providg for a range of adjustment of the pelvic restraint that allows for increasing and decreasing the
length
fitting Where adjustment takes place.

c) producg rear-view projected angles of the pelvic belt\within the zones shown in Figure 3.

A steeper (larger) pelvic-belt angle within the zone shown in Figure.3'is desirable.

by 200 mm from the nominal set-up conditions, withrat’least 25 mm of webbing extending thr

\

[

_J
1
?‘C

mmodate

s part of

5° to the
\nnex A,

total belt
bugh any

Dimensions in millimetres

A=
LN

300
15° 15°

&  Wheelchair reference plane

NOTE

Angles indicated are obtained by projecting the angle of the pelvic belt onto a vertical plane that is parall

view) or perpendicular to (rear view) the wheelchair reference plane.

Figure 3 — Range of required angles of wheelchair-anchored pelvic belts when installed
on the appropriate-size ATD used in the test of annex A

el to (side
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4.2.2 Wheelchair-anchored shoulder belt

If a wheelchair-anchored shoulder belt, intended for use as an occupant restraint in a vehicle, is provided as part of
the wheelchair, it shall be designed to:

a) fit over the shoulder and across the chest of the ATD used in the test of annex A, and as illustrated in Figure 4;

b) have an upper anchor point or upper guide point at, or above, the shoulder of the ATD used in the test of

annex A;

c) provide for a range of adjustment in the upper-torso restraint that allows for increasing the length

by 200 mm,

and [shortening the length by 300 mm, from the nominal set-up conditions, as defined by the AT|D set-up in
anngx A (A.4.7 to A.4.10), with at least 25 mm of webbing extending through any fitting where|adjustment

takep place;

d) havg the junction of the shoulder and pelvic belts of three-point belt restraints located. not less than 150 mm
from the ATD centreline.

Dimensions

n millimetres

Key
1 Centreline
2 Centre of sternum

Figure 4 — Location of shoulder belt on occupant’s torso

© ISO 2001 - All rights reserved
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4.2.3 Accommodation of vehicle or tiedown-anchored occupant belt restraints

Wheelchairs should be designed to enhance the effectiveness of belt-type occupant-restraint systems. If the
wheelchair is intended for use with either vehicle or tiedown-anchored occupant restraints, it should be designed to
allow the unobstructed fitting of the restraint belts to the occupant.

NOTE Annex D contains draft test methods and performance criteria for rating a wheelchair with regard to accommodating
vehicle or tiedown-anchored belt restraints. These test methods and disclosure requirements, with modifications based on
experience of use, will be considered for addition as a requirement in future versions of this part of ISO 7176.

5 Performance requirements

5.1 WheElchair-anchored belt restraints

a) All weljbing, metal parts, buckles, release mechanisms and adjustment mechanisms af-wheelchair—
belt restraints shall conform with applicable subsections of either ECE Regulation N0.16, and/or FM
as indi¢ated in Tables 1 and 2, respectively, or as specified in equivalent mutually recognized regulati

anchored
VSS 209,
DNS.

b) All wehbing of wheelchair-anchored belt restraints and postural belts shall have a burning rate not gxceeding
100 mm/min when tested as specified in 1ISO 3795.

Table 1 — Applicable subsections of ECE regulation No. 16

Section Component Subject Ecif':?éﬁi;?ts
6.2.1.1 rigid parts sharp edges —
6.2.1.2 rigid parts corrosion 7.2
6.2.1.4 rigid parts cold impact test 754
6.2.2.1 buckles correct use and size —
6.2.2.2 buckles closing/releasing 7.8.2
6.2.2.3 buckles cold mating 7.5.3
6.2.2.4 buckles repeated testing 7.7
6.2.3.2 adjustment devices micro-slip 7.3
6.2.3.4 beltadjusting device force 7.5.6
6.2.5 various belt retractors performance 7.2,76.1-7.6.4
6.2.6 preloading devices performance 72,792
6.31 belts general specifications —

6.3.2 belts strength 74.1.1,74.2
6.3.3 bers Strengtn 74T, 142
6.4.2 belts strength 74.16,74.2,7.5

© 1SO 2001 — All rights reserved
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Table 2 — Applicable subsections of FMVSS 209

accordance

exceed the

Section Component Subject FML?;;??;SSB

S4.1 (d) hardware burrs and sharp edges —
S4.1 (e) release mechanism design —
S4.1 (h) webbing unravelling —
S4.2 (a) webbing belt width S5.1(a)
S4.2 (h) wehbing breaking strength S5 1(h)
S4.2 (c) webbing elongation S5.1(c)
S4.2 (d) webbing abrasion resistance S5.1(d), S5.3(¢)
S4.2 (e) webbing light resistance S5.1(e)
S4.2 (h) webbing stain resistance S5.1(h)
S4.3 (a) hardware corrosion resistance S5.2(a)
S4.3 (b) hardware temperature resistance S5.2(b)
S4.3 (d) buckle release release force S5.2(d)
S4.3 (e) adjustment device adjustment force S5.2(e)
S4.3 () tilt-lock devices locking angles S5.2(f)
S4.3 (9) buckle latch separation force S5.2(g)
S4.3 (i) belt retractor performance S5.2(i)
S4.3 () belt retractor performance S5.2(j)
S4.3(k) belt retractor performance S5.2(k), S4.4
S4.4 (a) pelvic restraints performance S5.3(a)
S4.4 (b) 3-pt restraints performance S5.3(b)

5.2 Frpntal impact

The wheglchair shall be tested-in accordance with annex A using a four-point strap-type tiedown in

with ISO[10542-2. It may alse be tested using other methods of securement.

The requirements in 5¢2-1"and 5.2.2 shall be met during and after each test conducted.

5.2.1 During thetest

a) Thelhorizontal excursions of the ATD and the wheelchair with respect to the impact sled shall not

limitsshowntrTabte—S:

b) The knee excursion shall exceed the wheelchair point P excursion as follows:

Xknee / Xwe = 1,1

NOTE Compliance with this requirement reduces the potential for the wheelchair to apply large horizontal loads to the

wheelchair occupant.

© ISO 2001 - All rights reserved
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Table 3 — Horizontal excursion limits (mm)

Measurement Excursion Excursion
point variable limits
Wheelchair point P Xwe 200
ATD knee Xknee 375
ATD front of head XheadF 650
ATD rear of head XheadR 400

point P on the test wheelchair at time t, and the point P target at the time of peak w
excursion;

is the horizontal distance relative to the sled platform between the ATD knee-jaint target at tin
the knee joint target at the time of peak knee excursion;

is the horizontal distance relative to the sled platform between the .\m0Ost forward point on t
head above the nose at time t, and the most forward point on thesdummy's head at the tim
forward head excursion; and

is the horizontal distance relative to the sled platform betwéen the most rearward point on t
head at time t; and the most rearward point on the dummy's head at the time of peak rearw
excursion.

s of powered wheelchairs, or their surrogate replacement parts shall:
 move completely outside the wheelchair feotprint;

I move into the wheelchair user's space (e.g. shall not contact the back of the ATD's legs).

r the test

eelchair shall remain in @n-dpright position on the test platform and the ATD shall be retain
hair in a seated posture,.as determined by the ATD torso being oriented at not more than 4
when viewed from_any-direction.

eelchair securement points shall not show visible signs of material failure.

nents, fragments or accessories of the wheelchair with a mass in excess of 100 g shall
tely separated from the wheelchair.

is the horizontal distance relative to the sled platform between the contrast target placed Jt or near

heelchair

ne ty and

he ATD’s
e of peak

he ATD’s
ard head

ed in the
5° to the

not have

hner that

hair ‘components that may contact the occupant shall not fragment or separate in a ma

1 1 (P () 1 . 'H £l ") P
CS Slidlg TUYLS, dsS UTTITICTU Uy TIavITly d TAaUTUS UT'TToS Uialt £ T

Primary load carrying components of the wheelchair shall not show visible signs of failure.

Locking mechanisms of tilt-in-space seat adjusters shall not show signs of failure.

Removal of the ATD from the wheelchair shall not require the use of tools.

e of wheelchair from the tiedown system shall not require the use of tools.

The post-test height of the average of left and right ATD H-points relative to the wheelchair ground plane shall
not have decreased by more than 20 % from the pre-test height.

where
XWC
Xknee
XheadF
XheadR

c) Batterie
— no
— no

5.2.2 Afte

a) The wl
whe_elc
vertica

b) The wh

c) Compg
complg

d) Wheelc
produc

e)

f)

9)

h) Releas

i)

10
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5.3 Accessibility of securement points intended for use with four-point strap-type tiedowns with
hook-type end-fittings

When tested in accordance with annex C, each wheelchair securement point intended for use with a four-point
strap-type tiedown with hook end-fittings shall:

a) allow one-handed attachment and engagement of the hook gauge specified in Figure C.2 within a time period
of 10 s; and

b) allow one-handed disengagement and removal of the same hook gauge within a time period of 10 s.

NOTE
of tiedowr]

6 Ide
ISO 7174

6.1 Idg

a) The
local

SECUrement poims shoutd alSo be provided With Sufficient clear space 10 aitow Webbing and associatg
assemblies without hook end-fittings to be easily inserted and attached or detached.

ntification, labelling, user instructions, warning and disclosure reguireme

-15 applies with the addition of the following.

pntification and labelling

wheelchair and/or its components shall be provided with permanent labels or markings that
ion of securement points for four-point strap-type tiedowns, using\the symbol in Figure 5, wher

each symbol has an overall height of at least 12 mm;

the line width used to make the symbol is between 10@6 and 20 % of the overall symbol height

of 1 m.

Dimensions

I end-fittings

nts

ndicate the

P

and

the symbol is of sufficient contrast to the background to be visible in normal room lighting fronp a distance

n millimetres

Figure 5 — Symbol required at each four-point strap-type securement point

b) For wheelchairs intended to provide attachment points for tiedowns in addition to the four-point strap-type, affix

appr

opriate markings and/or wording to indicate the location and type of any additional tiedowns.

c) Indicate that the wheelchair is in accordance with the requirements specified in ISO 7176/19-20XX.

d) Indicate that any belt restraints anchored to the wheelchair and intended for use as an occupant restraint in a
vehicle by a wheelchair manufacturer conform to ISO 7176/19-20XX.

e) Indicate that any postural support belts supplied by the wheelchair manufacturer that are not intended to be
used as an occupant restraint in a moving vehicle should not be used for that purpose.

© ISO 2001 - All rights reserved
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6.2 Presale literature

In addition to the requirements in ISO 7176-15, the wheelchair manufacturer's presale literature shall include:

a statement that the wheelchair is designed to be forward-facing when used as a seat in a motor vehicle and
that it is in accordance with the requirements specified in ISO 7176/19-20XX;

a description of the types of tiedowns that are suitable for use with the wheelchair (i.e. four-point strap-type,
clamp systems, docking system, etc.);

Will generally provide greater ease of vehicle access and manoeuvrability to a forward-facing)pe

ment of whether the wheelchair provides for, and has been tested with, any wheelchair-
nt restraint belts.

and maintenance instructions

tions shall be provided with each wheelchair in at least the official langUages of the countries
air is marketed.

user instructions shall include the following statements:
belchair is designed to be forward-facing when used as a seat in a motor vehicle;
belchair is in accordance with the requirements spegified in ISO 7176/19-20XX;

hair users should transfer to the vehicle seat.and*use the vehicle-installed restraint system wh
pble.

user instructions shall include descriptions of/ information on:

s of tiedowns that are suitable for-use with the wheelchair (i.e., four-point strap-type, clamp
type of docking system, etc.);

htions of wheelchair tiedown Securement points and the marking used to identify them;

traint anchor-point, lecations, if any, and the specifications for anchorage hardware and faste
npatible with the_anchor points;

htions of all wheelchair securement points used in the frontal impact test of annex A, with illustr

p wheelchair is to be secured in a vehicle;

elchalr size and turnlng radlus and that smaller Wheelchalrs and/or Wheelchalrs Wlth a short

affected
r turning
DSition;

anchored

in which

enever it

systems,

ners that

Ations;

bs-of tiedown end-fittings that are compatible with the wheelchair securement points;

rect positioning of occupant restraint belts on the user, including statements that:

— the pelvic belt should be worn low across the front of the pelvis, so that the angle of the pelvic belt is
within the preferred zone of 30° to 75° to the horizontal, as shown in Figure 3,

— a steeper (greater) angle within the preferred zone is desirable (see 4.2.1),

— belt restraints should not be held away from the body by wheelchair components or parts, such as the
wheelchair armrests or wheels, along with an illustration similar to that of Figure 6,

a)

b)

c) astate
by whe
radius

d) a state
occups

6.3 User

User instru

the wheelcH

6.3.1 The

a) thewh

b) the wh

c) wheelc
is feasi

6.3.2 The

a) thetyp
specifig

b) the loc

Cc) Dbelt-reqg
are cofr

d) theloc

e) howth

f) thetyp

g) thecor

12

per torso belts should fit over the shoulder and across the chest, as illustrated in Figure 4,
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— belt restraints should be adjusted as tightly as possible, consistent with user comfort,

— belt webbing should not be twisted when in use;

h) the recommended settings for any adjustable parts, including where applicable seat and back rest positions,
when the wheelchair is in use in a motor vehicle.

6.3.3 The user instructions shall include illustrations of:

a) the incorrect placement of belt restraints using Figure 6 as an example, and

b) the
6.3.4 1

a) Whe
the t

NOTE 1
and circu

NOTE 2
wheelcha

orrect placement of belt restraints using Figure 7 as an example.
he user instructions shall include the following statements/warnings in 12-point font or larger:

never possible the occupied wheelchair shall be located in a forward-facing configuration and
edowns in accordance with the WTORS manufacturer’s instructions.

Testing to this part of ISO 7176 does not preclude rearward facing wheelchairs~being used in approp
hstances.

Instructions for use and the performance of rearward facing wheelchairs in a frontal impact and
s in rear, side or roll over crashes may be addressed in future International Standards.

RESTRAINTS'SHOULD
NOT BE HELD AWAY FROM
BODY BY WHEELCHAIR

COMPONENTS SUCH
AS ARMRESTS
OR WHEELS

Figure 6 — lllustration of improper belt fit

© 1SO 2001 — All rights reserved
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b)

d)

e)

f)

)

h)

)

14

PELVIC RESTRAINTS SHOULD
MAKE FULL CONTACT
ACROSS THE FRONT OF
THE BODY NEAR
THE JUNCTION OF
= THE THIGH
= AND PELVIS

-

This W

O 1 e I\
O,
Figure 7 — lllustration of proper belt fit

heelchair is suitable for use in vehicles and has met the performance requirements for

travelling

forwards-facing in frontal impact conditions. Its use in other configurations within a vehicle has not begn tested.
The WIeelchair has been dynamically tested in a forward-facing orientation with the ATD restrained by both
pelvic and upper torso belts.

Both pElvic and upper torso belts should be used to reduce the possibility of head and chest impacts with
vehiclel components.

In ordgr to reduce the potential of injury to wehicle occupants, wheelchair-mounted trays not specifically
designed for crash safety should:

— be

— be
p

g

When
from thi
vehicle

Postural supports should not be relied on for occupant restraint in a moving vehicle unless they are Ia

being i

removed and secured separately in‘the vehicle, or

secured to the wheelchair but positioned away from the occupant with energy-absorbing
ced between the tray and the occupant.

hossible, other auxiliaby wheelchair equipment should be either secured to the wheelchair or

e wheelchair and“secured in the vehicle during transit, so that it does not break free and causg
occupants intfie/event of a collision.

N accordance with the requirements specified in ISO 7176/19-20XX.

The wh

padding

removed
injury to

belled as

eelechair should be inspected by a manufacturer’s representative before reuse following involy

ement in

any type ot vehicle impact.

Alterations or substitutions should not be made to the wheelchair securement points or to structural and frame
parts or components without consulting the manufacturer.

Spill-proof sealed batteries, such as "gelled electrolyte”, should be installed on powered wheelchairs when
used in a motor vehicle.
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7.1

b)
c)
d)

e)

f)
7.2

f)

)

Tes

ISO 7176-19:2001(E)

t report

The following shall be included in each test report conducted in accordance with this part of ISO 7176:

a reference to this part of ISO 7176;

the name and address of the testing institution;

the date of issue of the test report;

aun

'r1I||p test report number shown on each numbered page;

the

usedq,

a ph
Th
the 1

aph

a graph of the impact sled deceleration plotted against time supetimposed on Figure A.1;
the test results as specified in 5.2;

a statement as to whether or not the wheelchair met the requirements of the clauses listed in (d)

any

the test reports and documentation on file shall@also include statements and evidence regarding:

are

manufacturer, product type and designation and serial number of the test wheelchair @hd t

ptograph of the complete test set-up.
e test report shall also include:
heasured or calculated value of the test velocity change;

ptograph of the WTORS and wheelchair as set up prior to the test;

bther relevant observations;

Whether or not securement points intended for use with four-point, strap-type tiedowns are in
Wwith the design requirements specifiéd in clause 4.1,

whether or not securementypoints intended for attachment of four-point strap-type tiedo
accordance with the accessibility requirements specified in 5.3,

f applicable, whethér-or not wheelchair-anchored belt restraints are in accordance with the r¢
specified in 4.2.1£4,2.2, 5.1 and 5.2,

Whether the,wheelchair, its components and related literature are in accordance with t
requirements specified in clause 6 (6.1, 6.2 and 6.3);

ordlofithe settings used for adjustable parts, including, where applicable, seat and backrest.

he WTORS

above, and

accordance

Wns are in

quirements

e labelling

© ISO 2001 - All rights reserved
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Annex A
(normative)

Test method for frontal impact test

A.1 General

The wheelghair and ATD are mounted in a forward-facing configuration on the impact sled of an impagct ¢
The wheelghair is secured by a tiedown and the ATD is restrained by an appropriate occupant restrain
The sled is pubjected to a defined deceleration-time pulse in order to achieve a specified horizontal-velocit

(delta V).
offers effec

A.2 Test

An unused

A.3 Apparatus

A.3.1 Imp
An impact g
a) an imp
mountg
b) ahoriz
c) amear
d) arigid
to the ¢
e) a four-
ISO 10
f) ifanad
the tieg
NOTE 1

servations and measurements are made to determine if the wheelchair can be effectively seg
ive occupant restraint under these frontal impact conditions.

sample

complete wheelchair is required for each test conducted.

act simulator and tiedown/restraint equipment
imulator and tiedown/restraint equipment shallbé used that includes:

act sled equipped with a flat, horizontal,-structurally rigid platform on which the wheelcha
d and to which the WTORS can be fastened,;

bntal track or guide path to proyide unidirectional movement of the sled during the impact even
s to drive the impact sled.through a change in velocity of 48(+2 -0) km/h;

Structure attached to-the impact sled to which the upper-torso belt can be anchored in the mg
eometry specified-by-the WTORS manufacturer;

boint strap-type-tiedown and complete upper and lower restraint system that are in accordg
542;

ditional-test is to be performed using a different tiedown, once the four-point strap-type test is (
owmshall conform to the dynamic performance requirements specified in 6.2 of ISO 10542-1;

imulator.
[ system.
y change
ured and

r can be

nner and

\nce with

omplete,

For wheelchairs with a mass of 85 kg or more, and/or with wheelchair-anchored belt restraints, it is recommended

that a surrogate tiedown, designed as described in annex E, be used instead of a commercial wheelchair securement system.

)}

h)

16

a vehicle-anchored three-point belt restraint or two-point shoulder belt that is accordance with ISO 10542-1, as

require

d to supplement the restraint provided with the wheelchair;

a means to accelerate and/or decelerate the impact sled and test set-up such that the processed sled
acceleration- and/or deceleration-time pulse:

1) falls within the shaded area of Figure A.1,

2) exceeds 20 g for a cumulative time period of at least 15 ms,

© 1SO 2001 — All rights reserved
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3) exceeds 15 gfor a cumulative time period of at least 40 ms, and

4) has a duration of at least 75 ms from t, to t;, where t, is the start time and t; is the stop time, as seen on
Figure A.1,;

i) aHybrid Il or Hybrid Il anthropomorphic test device (ATD) with a total mass of (76,3 +1) kg.

NOTE 2 A larger (heavier) ATD of these types may be used, if desired, by the manufacturer.

Deceleratfion, g
N N N
(=) = (o o]
| | |

N
o
|

12 |-

0 20 40 60 80 100 120 140
Time, ms

The accegleration/deceleration of the impact sled shall stay within the shaded area and exceed the indi¢ated levels
for the specified continuous (unbroken arrows) and cumulative (broken arrows) time periods.

fFigure A.1 — Acceleration/deceleration requirements for the (48%) km/h delta V impact test

A.3.2 Dynamic measurenients

A means|shall be provided to:

a) measure the ATD and wheelchair horizontal excursions specified in 5.2.1 with an accuracy of £ 5 mm;

NOTE Aside-view high-speed camera or video system with a minimum frame rate of 500 frames pér second is
recommerrded.

b) measure the horizontal acceleration and/or deceleration of the impact sled in the direction of travel, at a
sampling rate in accordance with ISO 6487 and with an accuracy of £ 0,5 g;

c) measure the horizontal velocity change (delta-V) of the impact sled during the impact with an accuracy of
+ 0,5 km/h;

d) filter analogue transducer signals using a low-pass filter in accordance with 1ISO 6487, including:

1) prefiltering of all transducer signals to Channel Class 1000 (—4 dB at 1 650 Hz) prior to digitizing at
10,000 Hz, and

2) filtering of the digitized accelerometer and load-cell signals to Channel Class 60 (— 4 dB at 100 Hz).

© 1SO 2001 - All rights reserved 17
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A.4 Test

19:2001(E)

preparation and procedure

A.4.1 Perform the following prior to initiating the test:

a)

the wei
b)
9)

6.3.2 hj-
d) Equip
e) Ifapel

it on th
f) If the

equiva

distribu
g) Inflate
A.4.2 Inst
manufactur
When a ran
A.4.3 Poq

the direction of sled travel + 3°.

A.4.4 Seq
and as spe
of ISO 1054

A45 Ifa

a) Rotate

b) For wh
of 10°
NOTE \
For tilt-i
the hor

c)

ght of the distal body segment as specified by the ATD manufacturer.

Place snug-fitting cotton clothing on the pelvis, thighs and torso of the ATD.

e wheelchair with any required add-on components.

vic belt, intended for use as an occupant restraint, is provided as a component of the wheelch
b wheelchair according to the manufacturer's instructions.

vheelchair is equipped with liquid electrolyte type batteries they should be replaced by thg
ent gel, sealed or a surrogate battery. Supplementary weights, if used,(shall provide equival
tion to the original batteries.

ANy pneumatic tyres to the pressure recommended by the wheelchaitr manufacturer.

all the wheelchair tiedown anchorages on the sled plaiform in accordance with the
br's vehicle installation instructions, or as specified in ]1S©.10542 for other specific types of
ge of installation dimensions are specified, use the midpoint of the range.

ition the wheelchair facing forward on the sled platform with the wheelchair reference plane |
ure the wheelchair with the wheelchair tiedown according to the WTORS manufacturer’s ins
Cified in 1ISO 10542-1. For testing with feur-point, strap-type tiedowns, follow the procedures in
2-2. If parking brakes are fitted, applythem.

bplicable, adjust the seat and bacKrest as follows.

the backrest rearward to (Obtain a backrest plane angle not exceeding 10° relative to the vertica

eelchairs with independently adjustable seat angles, adjust the seat frame to a maximum incl
elative to the harizontal.

fleasure this angle with an inclinometer without the ATD in the wheelchair.

zontal, without the ATD in the wheelchair;

Adjust the ATD to achieve a static resistance of 1 g at each joint indicated by just noticeable movement from

Prepare the wheelchair for use in a motor vehicle as specified by the manufacturer’s user instructions in

pir, install

b nearest

PNt mass

WTORS

iedowns.

arallel to

structions
annex A

ne angle

n-space.wheelchairs, adjust the longitudinal seat frame members to a maximum angle of 30°, relative to

d) Ifthes

recommended, select the midpoint of the adjustment range.

e)

manufacturer.

f)

Lock any adjustment mechanisms that provide for tilt of the seat or backrest.

eat position adjusts front 10 back, Select the position recommended by the manufacturer. If no position is

If other seat components are adjustable, they shall be adjusted to fit the ATD intended for use by the

A.4.6 Position the ATD in the wheelchair sitting upright and symmetrically located about the wheelchair midline,
with the pelvis and buttocks as far back on the wheelchair seat as possible and the elbows resting on the armrest
or on the ATD’s thighs.

18
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recommended by the manufacturer.

A.4.8

the specified WTORS as follows.

If the wheelchair is provided with postural belts, install and fasten the belts around the ATD as

If the wheelchair is not equipped with a pelvic belt restraint, install the vehicle-anchored three-point belt of

Locate and attach the floor anchorages of the pelvic belt as specified by the WTORS manufacturer to achieve

side-view pelvic belt angles between 30° and 75° to the horizontal, when the pelvic belt is positioned as low as
possible on the ATD'’s pelvis.

Bolt the upper anchorage for the shoulder belt to the rigid support structure of A.3.1d at a location that

des a good fit of the shoulder belt to the ATD’s chest and shoulder as illustrated in Figure A2.

e the pelvic and shoulder belts on the ATD with the pelvic belt located as low as possible o
s and the shoulder belt over the shoulder and chest of the ATD.

emergency-locking or automatic-locking retractor is provided, adjust the pelvic and shoul
bve a snug fit.

emergency-locking or automatic-locking retractor is not provided:
pull the pelvic belt snugly against the ATD pelvis and/or thighs;

place the shoulder belt over the ATD's chest and shoulder)with a 75 mm x 75 mm x 25 mn
nserted between the ATD's chest and the belt webbing;

adjust the shoulder belt to achieve a snug fit and thenremove the plate.

the wheelchair provides anchor points for both-the lower and upper torso belts on the wheel
ion the belts on the ATD as specified by the wheelchair manufacturer. If ranges of belt ancho
select anchor points appropriate to achieye a good fit of the belts to the ATD as indicated in
and Figure 4.

the wheelchair is equipped with a wheelchair-anchored pelvic belt intended for use with
upper torso belt, proceed as follows.

le the pelvic belt around the /ATD pelvis and adjust to achieve a snug fit. If a range of pelvic
s is provided, select anchor points appropriate to achieve a good fit of the belt to the ATD
ated in Figure 3.

the upper anchorage of a two-point shoulder belt to the rigid support structure of A.3.1d), an
orage to the<led platform at locations that provide a good fit of the shoulder belt to the ATD’
Ider as illustrated in Figure 4.

emergency-locking or automatic-locking retractor is provided, adjust the shoulder belt to ach

n the ATD's

fer belts to

thick plate

Chair, install
r points are
1.2.1,4.2.2,

a vehicle-

belt anchor
s pelvis as

d the lower
5 chest and

eve a snug

a)
b)
provi
c) Plac
pelv
d) If an
achi
e) Ifan
1)
2)
3)
A49 |
and posi
provided
Figure 3
A.4.10 |
anchored
a) Buch
poin
indig
b) Bolt
anch
shod
c) Ifan
fit.
d)

If an emergency-locking or automatic-locking retractor is not provided, place a 75 mm x 75 mm x 25 mm thick

plate between the ATD's chest and the belt webbing. Adjust the shoulder belt to achieve a snug fit with the
plate in place and then remove the plate.

© ISO 2001 - All rights reserved
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The anchor
of the ATD'
position of
contacts th
outward so
with the ang

A4.11 If
contrast mg

a) the latqg

19:2001(E)

Dimensions in millimetres

300 £15 &

300 15

3007 £15

point may be located on either side.of the wheelchair and the ATD is located relative to the t
5 shoulder. Adjust the anchor-pointiacation to give a good fit to the ATD chest and shoulder. T
the anchor point should be adjusted to achieve a good fit over the ATD's shoulder. If the A
b upper shoulder belt anchorage during a test, the anchorage may be moved upward, rear
as to maintain the desired(side-view angle above the shoulder and a good fit to the ATD. An
horage should be noted in_the Test Report.

Figure A,2*— Test location for upper anchor point of shoulder belt

a high-speed<camera or high-speed video is used for the measurements specified in A.3
rkers appropriate to the measurement system at:

ral aspect and centre of the ATD's knee joint, and

bp centre
he lateral
TD head
vard and
y contact

.2, apply

b tth H Y Y £ o la. lalas L | ) H S +lo =l £ 4l +lo L £ lo. lalas
a e pUIIIL U uic wiicTioridilr (oTT T Tyurc 47, Ul a PJUITTU UTT UTT SlUT UT T SoTAIJAULRN UT A WITCTICTTAll

close to the wheelchair point P as possible.

hat is as

A.4.12 Ensure that the wheelchair reference plane is aligned parallel to the centreline of impact within + 3°.

A.4.13 Record the locations of all WTORS anchor points relative to the wheelchair rear axles and the projected
angles of any tiedown straps and all restraint belts relative to the horizontal longitudinal axis of the sled platform.

A.4.14 Measure and record the height (5 mm) of the ATD’s left and right H-point vertically from the sled

platform.

A.4.15 Conduct the impact test by activating the sequence of events to record data and fire the impact sled.

20
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A.5 Post test measurements and calculations

A.5.1 Examine the wheelchair and ATD to determine and/or measure:

a)
b)
c)
d)

e)

whether the ATD remained in the wheelchair;
whether the wheelchair remained on the test platform;

whether any securement points on the wheelchair showed signs of failure;

whether any Inarl_r‘nrrying pars. of the wheelchair hecame cppammd’ defarmed or fractured; and

whether rigid wheelchair components greater than 100 g became detached.

A.5.2 [DDetermine peak excursions Xyc, Xknees Xheadr anNd Xnheadr as defined in 5.2.1, to an accuracy of|+ 5 mm.

A.5.3 Measure the height of the left and right H-points of the ATD above the wheelchair ground plane (i.e. the

raised platform) and compute the average change in height from the pre-test positior.

A.5.4 Use an inclinometer to estimate the maximum projected angle, relative to)the vertical, of the ATD's torso in

the post-fest orientation, when viewed from any direction.

A.5.5 Release the occupant restraint, remove the ATD and record ‘any wheelchair deformation that hinders

removal pf the ATD from the wheelchair.

A.5.6 Release the wheelchair from the tiedown and document any conditions that prevent rempval of the

wheelchdir.

A.5.7 WMNeasure and record the movement of adjustablexcomponents from their pre-test settings.
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Annex B
(normative)

Specifications for four-point strap-type securement points on wheelchairs

B.1 Principle
This annex|establishes geometric and location design requirements for wheelchair securement points in]ended to
be engaged by the end-fittings of four-point strap-type tiedown assemblies that are in accordance withlISO 10542,
B.2 Geommetric specifications
The securement points shall have dimensions in accordance with those given in Figure,B.1.
Dimensions in fpillimetres
0
L

[N

o~N

Vi

) Q
%
a) b)
A-A
1 2

Key
1  Anchor point
2 Wheelchair,
NOTE Cross=sectiomA-Acontinues-throughtheetbow:

Figure B.1 — Example of required securement-point geometry, including minimum dimensions
for the rectangular securement-point opening and minimum radii of the structural members

22 © I1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=6fbdc06a69c521fa3f648cacaaa5a4ac

ISO 7176-19:2001(E)

B.3 Location specifications

Wheelchair securement points intended for engagement with four-point strap-type tiedown assemblies shall be
located in the zones shown in Figure B.2, such that:

a) the locations of the front and rear securement points relative to the wheelchair ground plane, and with respect
to each other, fall within the shaded regions of Figure B.2;

b) the horizontal longitudinal distance between front and back securement points is not less than 100 mm;

c) the lateral horizontal distance between left and right rear securement points is not less than 250 mm;

d) the lateral horizontal distance between left and right front securement points is not less than 100 m||n.

NOTE The securement-point location is defined as the centre of contact between the hook gauge-and the[securement-
point strugtural member, when the wheelchair is secured in accordance with procedures of annex A.

Dimensions |n millimetres
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76 1220 76
1372

The zones are measured from fixed tiedown anchor point locations within a typical four-point tiedown wheelchair
station configuration. Locations of zones over wheelchair are illustrative only and do not imply acceptable
securement point locations on wheelchair frame. The distance between front and rear anchor points may not be
limited to 1 372 mm in actual vehicles. These zones are based on minimum and maximum strap lengths required
by ISO 10542-2 and estimates of typical distances in vehicles between front and rear vehicle anchor points.

Figure B.2 — Required front and rear securement point location zones for wheelchairs intended to be
secured by four-point strap-type tiedowns
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Annex C
(normative)

Test methods for accessibility to four-point strap-type securement points

with hook end-fittings

C.1 Pringiple

Securement points on the wheelchair should be easily accessible on both sides of the wheelchair. This annex
specifies equipment, conditions and procedures to assess the one-handed accessibility of secrement ppints that

are in acco

C.2 Equi

A completg

dance with the specifications of annex B.

pment to be tested

commercial or prototype wheelchair designed for securement by-a four-point strap-type tiedown is

required. The wheelchair manufacturer shall adjust the wheelchair to fit thecanthropomorphic test dummy|(ATD) or

shall provid

b adjustment instructions to the testing facility.

C.3 Appéaratus

a) Arigid
b) A hook
c) AnATIE

d) Atimin

platform with wheelchair securement space as shewn in Figure C.1.
end-fitting as specified by Figure C.2.
D having the same anthropometric characteristics as the Hybrid Il or III.

[ device that is accurate to + 0,5°s.
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