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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 ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International 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 document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13216-2 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 12,
Passive safety crash protection systems.

ISO 13216 consists of the following parts, under the general title Road vehicles — Anchorages in vehicles and
attachments to anchorages for child restraint systems:

— Part 1: Seat bight anchorages and attachments
— Part 2: Top tether anchorages and attachments

Part 3, Classification of child restraint dimensions and vehicle space, is under preparation.
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Introduction

This part of ISO 13216 specifies top tether anchorages and attachments: a means of limiting the pitch rotation
of child restraint systems (CRS) when used in conjunction with the specifications of ISO 13216-1 and which
can also be used in conjunction with seat belt systems for CRS installation.

The main body of this document presents a wide installation zone for top tether anchorages intended for CRS
with rigid ISOFIX seat bight attachments — the “ISOFIX zone” — developed and evaluated in dynamic tests

with CRS in combination with rigid ISOFIX seat bight attachments?).

Annex A specifies top tether anchorage installation zones, referred to as “conventional zones”, which are
compatible with current US and Canadian regulations (those required under current Australian regulations are
narrower). These conventional zones are applicable to all child restraint systems intended for use with top
tether attachments and can be combined with any type of lower attachments: ISOFIX, LATCH or conventional
seat belt attachments.

The ISOFIX zones were developed in order to allow more design possibilities for locating the top tether
anchorage within the vehicle structure. They are based on the conventional zones, but test results have
shown that CRS with rigid ISOFIX attachments can accept wider top tether angles than those in the
conventional zones, in both the vertical and horizontal planes, without a reduction in performance.

1) The application of ISOFIX zones to child restraint systems in combination with other types of attachments (LATCH or
conventional seat belt attachments) had not been evaluated at time of publication.

AN ANN A AL ' o
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Road vehicles — Anchorages in vehicles and attachments to
anchorages for child restraint systems —

Part 2:
Top tether anchorages and attachments

IMPORTANT — Measures should be taken to assure that top tether anchorages positioned in the
extended part of the ISOFIX zones (i.e. the portions outside the conventional zones) are used only in
combination with ISOFIX child restraint systems having rigid seat bight attachments. Use of ISOFIX
zones for positioning top tether anchorages could result in a positioning that is incompatible with
regulations in some countries.

1 Scope

This part of ISO 13216 establishes the positioning zones, dimensions and general and static-strength
requirements for top tether anchorages used together with seat bight anchorages according to ISO 13216-1 or
with other systems for anchoring child restraint systems (CRS) in road vehicles. It is applicable to child
restraint systems intended for children with a mass of up to 22 kg.

NOTE Further specifications for top tether anchorages, straps and connectors could exist in other standards and
regulations.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 6549, Road Vehicles — Procedure for H- and R-point determination

ISO 13216-1, Road vehicles — Anchorages in vehicles and attachments to anchorages for child restraint
systems — Part 1: Seat bight anchorages and attachments

SAE J1100:1993, Motor vehicle dimensions

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 13216-1 and the following apply.

31

top tether anchorage

feature located on the vehicle in a defined zone, designed to accept a CRS tether strap connector and transfer
its restraint forces to the vehicle structure

EXAMPLE Bar, bracket, ring, webbing loop (recessed or unrecessed).

ATVAR AAARL " A
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3.2
top tether connector
device used to attach a top tether strap to a top tether anchorage

EXAMPLE Top tether hook (see Figure 8).
3.3
top tether strap

webbing strap which extends from the top of a CRS to the top tether anchorage and which is equipped with an
adjustment device, a tension-relieving device and a top tether connector

4 Dimensions and installation requirements

4.1 Top tether anchorage dimensions

The top tether anchorage shall have dimensions permitting the attachment of a top tether connector (hook
type).

Sufficient clearance shall be provided around each top tether anchorage to allow latching and unlatching to it
(see Figure 9).

4.2 Positioning of top tether anchorage in ISOFIX zones

4.2.1 Anchorage zone determination — CRF

The top tether anchorage shall be located within the zone shown as shaded in Figure 1, using a child restraint
fixture (CRF) in a seating position equipped with ISOFIX bars (for CRF dimensions, see ISO 13216-1).

The top tether anchorage shall be located more than 200 mm, but not more than 2 000 mm, from the origin of
the top tether strap on the rear face of the CRF, measured along the strap when it is drawn over the seat back
to the anchorage.

A top tether anchorage may be recessed in the seat back, provided that it is not in the strap wraparound area
at the top of the seat back.

The seating position shall be the seat's rearmost, downmost position with the seat back in its nominal position,
or else shall be the seating position recommended by the vehicle manufacturer.

4.2.2 Anchorage zone determination — Seating position

4221 Subject to 4.2.2.2, that portion of the top tether anchorage designed to bind with a top tether
connector shall be located within the zone shown as shaded in Figures 2 to 6 of the designated seating
position for which it is installed, with reference to the H-point of a template according to ISO 6549, and such
that

a) the H-point of the template is located at the unique design H-point of the designated seating position, as
defined in SAE J1100:1993, 2.2.11.1, at the full downward and rearward position of the seat, except that
the template is located laterally midway between the two lower restraint system anchorages,

b) the torso line of the template is at the same angle to the vertical plane as the vehicle seat in its most
upright position, and

c) the template is positioned in the vertical longitudinal plane that contains the H-point of the template.

n .
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Dimensions in millimetres

o

20° 20
7\4

o
<

CREF horizontal face

CREF rear face

horizontal line tangent to top of seat back (last rigid point)
intersection between 2 and 3

tether reference point

CREF centreline

top tether strap

limits of anchorage zone @

backrest near face

©oO~NO U A WN X

The CREF rests on the seat cushion and the CRF rear face (2) is in contact with the seatback. In the side view, the top
tether anchorage lies behind the CRF rear face. The intersection between the CRF rear face and the horizontal (3) line
containing the top of the seat back (last rigid point) defines the reference point (4) on the centreline of the CRF. At point 4,
a maximum angle of 45° above the horizontal line defines the upper limit of the top tether anchorage zone. In the top view,
at point 4, a maximum angle of 90° defines the limits of the anchorage zone. In the rear view, at point 4, a maximum angle
of 40° defines the limits of the anchorage zone. The origin of the top tether strap (5) is located 550 mm above the CRF
horizontal face (1) on the CRF centreline (6).

@  The anchorage zone shall not extend by more than 100 mm under the seat, in order to allow the anchorage to be

reached.
Figure 1 — Top tether anchorage location using CRF — ISOFIX zone
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4.2.2.2

vehicle is equipped with a routing device which

a) ensures that the top tether strap functions as if the portion of the anchorage designed to bind with the top

tether anchorage were located within the zone,

b) is at least 65 mm behind the torso line in the case of a non-rigid webbing-type routing device or
deployable routing device, and at least 100 mm behind the torso line in the case of a fixed rigid routing

device, and

c) is of sufficient strength, when tested after being installed as intended to be used, to withstand, together

with the top tether anchorage, the load specified in 4.3

Dimensions in millimetres

If location within the zone specified in 4.2.2.1 is not appropriate, that portion of the top tether
anchorage designed to bind with the top tether connector may be located outside the zone, provided the
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Figure 2 — Top tether anchorage location — ISOFIX zone — Side view
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A
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back angle

intersection of torso line reference plane and floor pan
torso line reference plane

H-point

V-point @

R-point b

W-point €

vertical longitudinal plane

9 strap wraparound length from V-point: 250 mm

10 strap wraparound length from W-point: 200 mm

11 M-plane cross-section 9

12 R-plane cross-section

13 line represents the vehicle specific floor pan surface within the prescribed zone

0 N O 0o WON -

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

NOTE The forwardmost surfaces of the zone are generated by sweeping the two wraparound lines throughout their
extended range in the front part of the zone. The wraparound lines represent the minimum adjusted length of typical top
tether straps extending from either the top of the CRS (W-point), or lower on the back of the CRS (V-point).

V-reference point: 350 mm vertically above and 175 mm horizontally back from the H-point.

a
b Shoulder reference point.

(]

W-reference point: 50 mm vertically below and 50 mm horizontally back from the R-point.

d  M-reference plane: 1 000 mm horizontally back from the R-point.

Figure 2 — Top tether anchorage location — ISOFIX zone — Side view (continued)

A 16N AN A
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Dimensions in millimetres

Key

1 V-point?@

2 R-point b

3  W-point ©

4 strap wraparound length from V-point: 250 mm
5 vertical longitudinal plane

6 strap wraparound length from W-point: 200 mm
7 arcs created by wraparound lengths

8 H-point

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

NOTE The forwardmost surfaces of the zone are generated by sweeping the two wraparound lines throughout their
extended range in the front part of the zone. The wraparound lines represent the minimum adjusted length of typical top
tether straps extending from either the top of the CRS (W-point), or lower on the back of the CRS (V-point).

@  V-reference point: 350 mm vertically above and 175 mm horizontally back from the H-point.
b Shoulder reference point.

¢ W-reference point: 50 mm vertically below and 50 mm horizontally back from the R-point.

Figure 3 — Top tether anchorage location — ISOFIX zone — Enlarged side view of wraparound area

[ .
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Dimensions in millimetres
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\ 90°

E %

1000
|
2 000
Key
1 median plane
2 V-point@
3 R-pointP
4  W-point ©
5 vertical longitudinal plane

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

a8  V-reference point: 350 mm vertically above and 175 mm horizontally back from the H-point.
b Shoulder reference point.
¢ We-reference point: 50 mm vertically below and 50 mm horizontally back from the R-point.
Figure 4 — Top tether anchorage location — ISOFIX zone — Plan view (R-plane cross-section)
Copyright International Org’;:izl;\i(;;\f(;glii\n‘dardiznatlilo:ghts resel'Ved 7
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Dimensions in millimetres
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area view along torso reference plane

Key

V-point @
W-point P
R-point ¢
median plane

a b ON -

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

@  V-reference point: 350 mm vertically above and 175 mm horizontally back from the H-point.

b W-reference point: 50 mm vertically below and 50 mm horizontally back from the R-point.

¢ Shoulder reference point.

Figure 5 — Top tether anchorage location — ISOFIX zone — Front view

[} .
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1 H-point 5
2 V-point 6
3  W-point 7
4 R-point?@ 8

a8  Shoulder reference point.
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Dimensions in millimetres
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45° plane

R-plane cross-section

floor pan surface

front edge of zone

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

Figure 6 — Top tether anchorage location — ISOFIX zone — 3-D schematic view

4.3 Top tether anchorage strength requirements and testing

4.3.1 General

When testing in accordance with 4.3.2 or with the alternative method given in 4.3.3, excursion is not limited,
and permanent deformation of the top tether anchorage with respect to the vehicle is acceptable provided that
the anchorage does not break or separate from the vehicle.

A 16N AN A
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4.3.2 Strength test method using S-FAD

4321 The strength of top tether anchorages shall be determined in accordance with ISO 13216-1:1999,
4.2.1, when applying horizontal forces to the S-FAD (static force application device) shown in Figure 7 of this
part of ISO 13216, installed in the vehicle seating position and engaged with the ISOFIX seat bight
anchorages and with the top tether anchorage. Low-elongation (7 % to 9 % when applying a force of 11 kN)
polyester child restraint/tether strap webbing with a length adjustment device shall be used to connect the
tether point on the S-FAD to the top tether anchorage hardware, which shall be representative of production
hardware.

4.3.2.2 The vehicle seat shall be installed in the vehicle, or in sufficient parts of the vehicle so as to be
representative of the strength and rigidity of the vehicle structure. At the option of the vehicle manufacturer,
new components may be installed between successive force application tests. If the seat is adjustable, it shall
be placed in the position recommended by the vehicle manufacturer for use with CRS. If no adjusted position
is recommended for use with a CRS, the seat shall be placed in the position that provides the most adverse
conditions with respect to the ultimate strength of the system.

4.3.2.3 The S-FAD (see Figure 7) shall be installed at a seating position. A rearward force of 135+ 15 N
shall be applied to the centre of the lower front crossbar of the S-FAD to press the device against the seat
back as the fore-aft position of the rearward extensions of the S-FAD are adjusted to remove any slack or
tension. With the lower attachments in position, adjust the tension in the top tether strap to maximum 50 N.
Some compression of the top of the seat back is to be expected.

43.2.4 With the S-FAD installed as above, the top of the S-FAD shall displace not more than 10 mm
when pulled forward (0° = 5°) with a force of 100 N, applied horizontally (0° £ 5°) through the tether strap
attachment point. If necessary, readjust the top tether strap.

4.3.2.5 Forces shall be applied to the S-FAD in the forward direction (0° = 5°) with an initial force
application angle of 10° + 5° above the horizontal. A preload force of 500 =+ 25 N shall be applied at the
prescribed loading point (point X) shown in Figure 7. The force shall be increased to 8 kN + 0,25 kN within 2 s
and maintained for a period of 0,25 s + 0,05 s.

4.3.2.6 If anchorages for more than one CRS are installed in the vehicle seat assembly and not directly
into the vehicle structure, the forces according to 4.3.2.5 shall be applied simultaneously to S-FAD engaged
with the anchorages at each seating position.

4.3.3 Alternative strength test method

4.3.3.1 Alternatively, each top tether anchorage in a row of seating positions shall be caused to withstand
the application of a force of 5 300 N, applied by means of a strap that

a) extends not less than 250 mm forward from the vertical plane touching the rear top edge of the vehicle
seat back,

b) s fitted at one end with suitable hardware for applying the force and at the other end with a bracket for
the attachment of the top tether anchorage, and

c) passes over the top of the vehicle seat back.

4.3.3.2 The force shall be applied in a forward direction (0° + 5°), initially along a horizontal line or along
any line below that line that is at an angle to that line of not more than 20°, shall be attained within 30 s at any
onset force rate of not more than 135 000 N/s, and shall be maintained at the 5 300 N level for a minimum of
1s.

4.3.3.3 If anchorages for more than one child restraint system are installed in the vehicle seat assembly
and not directly into the vehicle structure, the force according to 4.3.3.2 shall be applied simultaneously to the
anchorages at each seating position.

1N .
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Dimensions in millimetres
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Key

1 top tether attachment point

2 pivot arrangement for stiffness testing according to 1ISO 13216-1
3 lower front crossbar

Figure 7 — Static force application test device
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5 Child restraint top tether assembly specifications

5.1 Attachments — Types
Attachments for top tether straps should be top tether hooks as shown in Figure 8, or similar devices that fit

within the envelope shown in Figure 9. The attachments shall be supported by webbing (or its equivalent),
having a provision for adjustment and release of tension.

5.2 Top tether strap features
5.2.1 Top tether strap length
The child restraint top tether strap length shall be adjustable from 200 mm to 2 000 mm.

5.2.2 Minimum force indicator

The top tether strap assembly should preferably be equipped with a device that will indicate that a force of
50 N has been introduced to the strap. The device may be part of an adjustment and tension release device.

5.3 Dimensions

Engagement dimensions for top tether hooks are shown in Figure 8.

19 :
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Dimensions in millimetres
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W/A surrounding structure (if present)
m area in which the tether hook interface profile shall be wholly located
a8  Nominal.
Figure 8 — Top tether connector (hook type) dimensions
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Dimensions in millimetres
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1 reference point
2 clearance space
Clearance space around the top tether anchorage shall allow latching and unlatching of the top tether connector. The

shape given here allows compliance with this requirement. The reference point (1) is centred on the anchorage bar for the
top tether connector.

NOTE Variations from this zone are permitted, but this zone represents good design practice to assure easy anchor
access.

Figure 9 — Clearance space required around top tether anchorage
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Annex A
(normative)

Conventional top tether anchorage zones

A.1 General

This annex specifies top tether anchorage installation zones compatible with current US and Canadian
specifications2), referred to as conventional zones. These conventional zones are applicable to all child
restraint systems intended for use with top tether attachments, and may be combined with any type of lower
attachments (ISOFIX, LATCH, or conventional seat belt attachments).

The dimensional requirements given in 4.1 and the strength requirements given in 4.3 shall apply regardless
of the type of zone chosen.

A.2 Top tether anchorage installation requirements for conventional zones

A.2.1 Subject to A.2.2, that portion of the top tether anchorage designed to bind with a top tether connector
shall be located within the zone shown as shaded in Figures A.1 to A.6 of the designated seating position for
which it is installed, with reference to the H-point of a template according to ISO 6549, and such that

a) the H-point of the template is located at the unique design H-point of the designated seating position, as
defined in SAE J1100:1993, 2.2.11.1, at the full downward and full rearward position of the seat — except
in the case of a designated seating position with the means of affixing the lower portion of a CRS to the
vehicle other than a vehicle seat belt, in which case the template shall be located laterally, midway
between the two lower restraint system anchorages,

b) the torso line of the template is at the same angle to the vertical plane as the vehicle seat in its most
upright position, and

c) the template is positioned in the vertical longitudinal plane containing the H-point of the template.

A.2.2 If location within the zone specified in A.2.1 is not appropriate, that portion of the top tether
anchorage designed to bind with the top tether connector may be located outside the zone, provided the
vehicle is equipped with a routing device which

a) ensures that the top tether strap functions as if the portion of the anchorage designed to bind with the top
tether connector were located within the zone,

b) is at least 65 mm behind the torso line in the case of a non-rigid webbing-type routing device or a
deployable routing device, or at least 100 mm behind the torso line in the case of a fixed rigid routing
device, and

c) is of sufficient strength to withstand, when tested after being installed as intended to be used, to withstand,
together with the top tether anchorage, the load specified in 4.3.

2) The installation zones specified in the current Australian standard are narrower than those specified here.

A anna R
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Dimensions in millimetres
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back angle

intersection of torso line reference plane and floor pan
torso line reference plane

H-point

V-point @

R-point b

W-point ©

vertical longitudinal plane

strap wraparound length from V-point: 250 mm

10 strap wraparound length from W-point: 200 mm
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©

11 M-plane cross-section 9

12 R-plane cross-section

13 line represents the vehicle specific floor pan surface within the prescribed zone

The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.
NOTE The forwardmost surfaces of the zone are generated by sweeping the two wraparound lines throughout their

extended range in the front part of the zone. The wraparound lines represent the minimum adjusted length of typical top
tether straps extending from either the top of the CRS (W-point), or lower on the back of the CRS (V-point).

V-reference point: 350 mm vertically above and 175 mm horizontally back from H-point.

a
b Shoulder reference point.

(]

W-reference point: 50 mm vertically below and 50 mm horizontally back from R-point.
d  M-reference plane: 1 000 mm horizontally back from R-point.

Figure A.1 — Top tether anchorage location — Conventional zone — Side view

LIS :
Copyright International Organization for Standardization © |SO 2004 - A” r|ghtS reserved
Reproduced by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 13216-2:2004(E)

Dimensions in millimetres
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strap wraparound length from W-point: 200 mm
arcs created by wraparound lengths

H-point
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The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

NOTE The forwardmost surfaces of the zone are generated by sweeping the two wraparound lines throughout their
extended range in the front part of the zone. The wraparound lines represent the minimum adjusted length of typical top
tether straps extending from either the top of the CRS (W-point), or lower on the back of the CRS (V-point).

a8  V-reference point: 350 mm vertically above and 175 mm horizontally back from H-point.
b Shoulder reference point

€ W-reference point: 50 mm vertically below and 50 mm horizontally back from R-point.

Figure A.2 — Top tether anchorage location — Conventional zone —
Enlarged side view of wraparound area
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Dimensions in millimetres
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vertical longitudinal plane
The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.
@  V-reference point: 350 mm vertically above and 175 mm horizontally back from H-point.

b Shoulder reference point

¢ W-reference point: 50 mm vertically below and 50 mm horizontally back from R-point.

Figure A.3 — Top tether anchorage location — Conventional zone — Plan view (R-plane cross-section)
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Dimensions in millimetres
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20° measured along vertical plane through R-point
The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

a8  V-reference point: 350 mm vertically above and 175 mm horizontally back from H-point.

b W-reference point: 50 mm vertically below and 50 mm horizontally back from R-point.

€ Shoulder reference point

Figure A.4 — Top tether anchorage location — Conventional zone — Front view

A 16N AN A
Copyright International Organization for Standardization ghtS resel'Ved 1 9
Reproduced by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 13216-2:2004(E)

Dimensions in millimetres
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The portion of the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zone.

@  Shoulder reference point.

Figure A.5 — Top tether anchorage location, conventional zone — 3-D schematic view
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Dimensions in millimetres
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CREF horizontal face

CREF rear face

horizontal line tangent to the top of the seat back (last rigid point)
intersection between 2 and 3

tether reference point

centreline of CRF

top tether strap

limits of the anchorage zone

backrest near face
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The CREF rests on the seat cushion and the CRF rear face (2) is in contact with the seatback. In the side view, the top
tether anchorage shall lie behind the CRF rear face. The intersection between the CRF rear face and the horizontal (3)
line containing the top of the seat back (last rigid point) defines the reference point (4) on the centreline of the CRF. At
point 4, a maximum angle of 30° above the horizontal line defines the upper limit of the top tether anchorage zone. In the
top view, at point 4, a maximum angle of 40° defines the limits of the anchorage zone. In the rear view, at point 4, a
maximum angle of 40° defines the limits of the anchorage zone. The origin of the top tether strap (5) is located 550 mm
above the CRF horizontal face (1) on the CRF centreline (6).

Figure A.6 — Alternative method of locating the top tether anchorage, using CRF —
Conventional zone
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