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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 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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ped persons — Wheelchair tiedown and occupant-restrairt systems:

[: Requirements and test methods for all systems

D: Four-point strap-type tiedown systems
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Introduction

Providing effective protection for the wheelchair-seated occupant of a motor vehicle usually requires that after-market
equipment be installed to secure the wheelchair and restrain the person in the wheelchair. 1ISO 10542-1 gives
requirements for all wheelchair tiedown and occupant-restraint systems. The provisions of ISO 10542-1 apply except
as amended and supplemented by this part of ISO 10542, which gives particular requirements and test methods for
wheelchair fledowns and occupant-restraimnt SysStems (WTORSthat use four-point, strap-type wheetcair tiedowns.
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Part 2:
Four-point strap-type tiedown systems
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3 Terms and definitions

For the p

urposes of this part of ISO 10542, the terms and definitions given in ISO 10542-1 apply.

4 Design requirements

The design requirements of ISO 10542-1 apply with the addition of the following.

1) To be

published.
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Four-point, strap-type tiedowns shall be designed for effective attachment and tensioning on a wide range of

wheelchair types and sizes whilst meeting the angles in Figures 1 and 2, by providing adjustment in strap

assemb

ly length, adjustment in the fore/aft location of vehicle anchor points, or both.

NOTE 1 Figure C.1 shows recommended securement point zones on wheelchairs for which a four-point, strap-type tiedown
system should be effective.

b)

surrogate wheelchair shown and specified in Figure E.1 and Figure E.4 of ISO 10542-1:—.

5

Instructions for installers

All securement-point end fittings of four-point tiedown assemblies shall engage with the securement points of the

In addition
recommeng
Figures 1 a

a) the side
b) the side
c) the rear

d) the fron
angled

o the requirements in 5.2 of ISO 10542-1:—, manufacturers' instructions for installers shalkin
ations for distances between anchor points of wheelchair tiedowns and the informationillu
nd 2 indicating that:

-view projected angle for the rear tiedown straps is between 30° and 45° from the horizontal,
-view projected angle for the front tiedown straps is between 40° and 60°,
Lview projected angle of the rear tiedown straps is within 10° of the wheelchair reference plane

t-view-projected angle of the front tiedown straps is within 25° of the.wheelchair reference g
50 as to provide some lateral stability to the wheelchair.
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Figure 1

— Preferred angles of rear wheelchair-tiedown straps and locations of tiedown anchor points
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Dimensions in millimetres
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1 Front securement points

NOTE The angles shown are obtained by projecting the angle of each tiedown strap onto a vertical plane parallel tp (side view)
or perpemdicular to (rear view) the wheelchair reference plane.

8 Wheelchair reference plane

Figure 2 — Preferred angles of front tiedown straps and locations of tiedown anchor points

6 Usel and maintenance instructions

In additipn to the requirements in 5.3 of [S0O'10542-1:—, manufacturers' instructions for users shall include
recommg@ndations for preferred angles of ti€down strap assemblies and Figures 1 and 2, including statements that,
whenevef possible,

a) the s|de-view projected angle forcthe rear tiedown straps should be between 30° and 45° from the herizontal,
b) the s|de-view projected angle for'the front tiedown straps should be between 40° and 60°,

c) the rg¢ar-view projected angle of the rear tiedown straps should be within 10° of the wheelchair refefence plane,
and

d) the frpnt-view-projééted angle of the front tiedown straps should be within 25° of the wheelchair refefence plane,
and gngled laterally so as to provide some lateral stability to the wheelchair.
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Annex A
(normative)

Test method for frontal impact testing of WTORS with tiedowns having four

adjustable-length strap assemblies

A.1 Principle
ISO 10542-1:—, annex A, specifies methods for dynamically testing a WTORS in a frontal impact and indiq
the WTOR$ should be installed and the wheelchair secured using the WTORS manufacturer's instruc

recommendations. These procedures should also be followed when testing WTORS that include-four-po

type tiedo

strap assenpblies and four longitudinally fixed anchor points, the angles and lengths of the strap.assemblies

an effect o
laboratorieq

A.2 Purg

This annex
testing a W
procedures
be represer

A.3 Modjfications to wheelchair tiedown set-up.procedures

A.3.1 The

A.3.2 through A.3.4 of this part of ISO 10542.

A.3.2 Seg
a) are syn
b)
c)

are locd

have a |
of the s

d) have al

s with two or more fixed-length strap assemblies. For four-point tiedowns with fourladjustak

test results. To reduce variability in results obtained from testing a given WFORS within and
, it is desirable to specify a consistent method for setting up the pre-test geometry.

ose and rationale

specifies additional requirements to the test set-up procedures specified in 1ISO 10542-1:—, A
TORS that uses a four-point, strap-type tiedown with four adjustable-length strap assemb
specified in A.3 are based on typical and expected conditions in actual vehicles, but are not in
tative of all real-world situations.

ates that
ions and
nt, strap-
le-length
can have
between

.4, when
lies. The
ended to

procedures specified in ISO 10542-1.—,"A.4, apply with the exception that A.4.7 shall be replaced by

ure the SWC with the four-point tiedown, selecting anchor points that
metrical about the wheelchair reference plane,
ted 1 300 mm =+ 20 mm.from the front anchor point to the rear anchor point,

ateral distance between rear anchor points equal to the lateral distance between rear securemg
Irrogate wheelchair, & 25 mm, and

ateral distance between front anchor points of 300 mm to 810 mm.

NOTE For

fastener that|secures the anchorage to the test platform or, in the case of multiple fasteners, the centre of these fast

Nt points

urpéses of locating the anchor points, the front-to-back location of an anchor point is the location of the primary
ners. The
lateral locati tacts the

anchorage hardware attached to the test platform.

A.3.3 Secure the surrogate wheelchair in accordance with the WTORS manufacturer's instructions to achieve
lengths of the rear tiedown strap assemblies of 495 mm to 533 mm, measured from the interface of the tiedown end
fitting and the securement point on the wheelchair to the anchor point.

NOTE For purposes of measuring the rear tiedown length, the anchor point is considered to be the point at which a straight line

along the len

gth of the strap assembly intersects with the wheelchair ground plane.

A.3.4 Tension adjustable-length tiedown straps to the manufacturer's specifications, making sure that the SWC
reference plane is parallel to the centreline of the impact simulator within + 3°.
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Annex B
(normative)

Test methods for measuring occupant-restraint belt lengths and geometry

B.1 Principle

ISO 10542-1:—, annex B, specifies methods for setting up and measuring occupant-restraint belt geometry on the
ATD andpergthadiustments-to—ensture—thattherestraint-systemwit-aces awite—tange-ef-user situations
and whgelchair sizes. These methods use the wheelchair securement procedures specified~in.fannex A of
ISO 10542-1:—. For WTORS with four-point, strap-type tiedowns having four adjustable-length strap-assemblies and
four longitudinally fixed anchor points, annex A of this part of ISO 10542 specifies additional procedures for securing
a wheeldhair that are to be used in conjunction with 1ISO 10542-1:—, A.4. These same additional prdcedures for
securing|a wheelchair should be used when setting up WTORS in accordance with 1S@_10542-1:—,|annex B to
measure|occupant-restraint belt geometry and lengths.

B.2 Medifications to test set-up procedures

Clauses B.1 to B.6 of ISO 10542-1:— apply, with the exception that, when securing the surrogate whgelchair with
strap-typg tiedowns having four adjustable-length strap assemblies and fotir longitudinally fixed anchor ppints, select
tiedown anchor points and position the surrogate wheelchair in accordance with annex A.
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