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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 liaison with 1SO, 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 13216-3 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 12,
Passive safety crash protection systems.

This second/third/... edition cancels and replaces the first/second/... edition (), [clause(s) / subclause(s) /
table(s) / figure(s) / annex(es)] of which [has / have] been technically revised.

This second edition cancels and replaces the first edition which has been technically revised. (Add change
log.)

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 space in vehicle

iv © 1SO 2014 — All rights reserved
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Introduction

The basic ISOFIX standard ISO 13216-1 provides requirements needed for positioning of the seat bight
anchorages, the geometry around anchorage points and, to some extent, dimensional requirements for
forward-facing child restraint systems.

In order to ensure that a child restraint system fully fits in a vehicle, it is also essential that the vehicle interior
and the child restraint system match each other spatially. This part of ISO 13216 provides requirements for
the space needed in vehicles to accommodate child restraints, in particular for rearward-facing child restraint
systems.

Not all vehicles on the market are capable of accommodating the largest child restraint systems. This part of
ISO 13216 thus provides a rough classification system to help in judging which types and sizes of child
restraint systems will fit in the vehicle. Three size classes of forward-facing systems and three size classes of
rearward-facing systems are provided. In addition, two classes of lateral-facing systems are included.

A suggested marking of the space available for the respective child restraint positions in the vehicle, and for
the child restraint system dimensions, is included in this part of ISO 13216 to help consumers choose a child
restraint system that is dimensionally suitable for their vehicle. This information is shown in informative
Annex A.

Add text related to edition 2 modifications.

© I1SO 2014 — All rights reserved \






WORKING DRAFT ISO/WD 13216-3

Road vehicles — Anchorages in vehicles and attachments to
anchorages for child restraint systems — Part 3: Classification
of child restraint system and space in vehicle

1 Scope

This part of ISO 13216 classifies the spatial requirements in a vehicle to enable a child restraint system (CRS)
to be conveniently mounted. It also specifies the dimensions of child restraint systems, in order to ensure that
they will fit in vehicles.

A classification scheme is provided to determine dimensional compatibility between child restraint systems
and the available space at specified seating positions in vehicles. The dimensional requirements refer to
forward-facing child restraint systems of three size categories, rearward-facing child restraint systems of three
size categories, and lateral-facing child restraint systems of two categories.

The second edition of this part introduces envelope ISO/R2X (Figure 6), a version of the R2 envelope
modified for improved compatibility with the vehicle interior, and a booster seat envelope ISO/F4 (Figure 9).

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 13216-1:1999, Road vehicles — Anchorages in vehicles and attachments to anchorages for child
restraint systems — Part 1: Seat bight anchorages and attachments

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13216-1, ISO 6549 and the
following apply.

3.1

child restraint envelope

envelope simulating the dimensions of a child restraint system of a specified class, used in this part of
ISO 13216 to evaluate the space available for child restraint systems in a vehicle at a specified seating
position

NOTE The child restraint envelope is also used to identify the dimensional class for a given child restraint system.

4 Vehicle space requirements

4.1 Space required in a vehicle to accommodate ferward-facingrearward-facingand
lateral-facing all types of child restraint systems

It shall be possible to accommodate the child restraint envelopes as specified below at a specified seating
position in a vehicle, without interference with the vehicle interior elements, such as head restraints,
dashboard, windshield, or the vehicle seat in front of the seating position.

© 1SO 2014 — All rights reserved 1
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When checking the child restraint envelope on a seat, the vehicle seat shall be adjusted longitudinally to its
rearmost position and its lowest position.

In addition, when checking the child restraint envelope in a rear seating position, the related vehicle front seat
shall be adjusted as follows:

— longitudinally, to the mid-position between the rearmost position and the foremost position;
— vertically, to the mid position of its height adjustment;

— the seat backrest may be adjusted, but not to a more upright angle than corresponding to a torso angle of
15°, measured according to 1ISO 6549.

The requirements of this subclause only apply for the child restraint envelope when positioned in the
anchorages. It is not required that the child restraint envelope shall move in and out of the seat under these
conditions.

NOTE When installed on a vehicle seat, the child restraint envelopes in 4.2 to 4.8 will have a pitch angle of 15° + 10°,
which corresponds to a clockwise rotation of the side view (upper-right drawing) in Figures 1 to 8.

4.2 Space required for full-height forward-facing toddler child restraint systems

The vehicle seating position accommodates a full-height forward-facing toddler CRS. The child restraint
envelope according to Figure 1 can be positioned without interference with the vehicle interior when installed
as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the interference checking.

4.3 Space required for reduced-height forward-facing toddler child restraint systems
The vehicle seating position accommodates a reduced-height forward-facing toddler CRS. The child restraint

envelope according to Figure 2 can be positioned without interference with the vehicle interior when installed
as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the interference checking.

4.4 Space required for reduced-height forward-facing toddler child restraint systems
having areduced contour in the upper part, and an extended seatback upper part

The vehicle seating position accommodates a reduced-height forward-facing toddler CRS having a reduced
contour in the upper part (to allow fitting in low-roof cars), and an extended upper part of the seatback. The
child restraint envelope according to Figure 3 can be positioned without interference with the vehicle interior
when installed as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the
interference checking.

2 © 1SO 2014 — All rights reserved
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1 limits in the forward and upward directions
2  dashed line marks the area where a support leg, or similar, is allowed to protrude
3 shape of CRF for positioning purpose in ISO 13216-1 (for reference)
4 further specifications of the connector area, see detail Y and ISO 13216-1:1999, Figures 2 and 3

Figure 1 — Envelope dimensions for a full-height forward-facing CRS — ISO/F3
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Dimensions in millimetres
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Figure 2 — Envelope dimensions for a reduced-height forward-facing CRS, height 650 mm — ISO/F2
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Dimensions in millimetres
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Figure 3 — Envelope dimensions for a reduced-height forward-facing CRS having a reduced contour
in the upper part, and an extended seatback upper part — ISO/F2X
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4.5 Space required for full-size rearward-facing toddler child restraint systems

The vehicle seating position accommodates a full-size rearward-facing toddler CRS. The child restraint
envelope according to Figure 4 can be positioned without interference with the vehicle interior when installed
as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the interference checking.

NOTE Measurements taken with the attachments in the fully extended position ensure full compatibility with all
rearward-facing child restraint systems, classified according to the corresponding envelope. The envelope attachments
may be adjusted to a less extended position when taking the measurements in the vehicle. However, some incompatibility
with rearward-facing CRS with non-adjustable attachments may then occur. This may require further adjustment of the
vehicle seat in conflict, and result in a more uncomfortable seating posture for the vehicle driver or passenger in that seat
position.

4.6 Space required for reduced-size rearward-facing toddler child restraint systems

The vehicle seating position accommodates a reduced-size rearward-facing toddler CRS. The child restraint
envelope according to Figure 5 or Figure 61) can be positioned without interference with the vehicle interior
when installed as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the
interference checking.

NOTE Measurements taken with the attachments in the fully extended position ensure full compatibility with all
rearward-facing child restraint systems, classified according to the corresponding envelope. The envelope attachments
may be adjusted to a less extended position when taking the measurements in the vehicle. However, some incompatibility
with rearward-facing CRS with non-adjustable attachments may then occur. This may require further adjustment of the
vehicle seat in conflict, and result in a more uncomfortable seating posture for the vehicle driver or passenger in that seat
position.

4.7 Space required for rearward-facing infant child restraint systems

The vehicle seating position accommodates a rearward-facing infant CRS, typically in accordance with
ECE R.44 [4] Group 0 and 0+, or similar. The child restraint envelope according to Figure 7 can be positioned
without interference with the vehicle interior when installed as in 4.1. Adjustable attachments according to
detail Y may be used to facilitate the interference checking.

NOTE Measurements taken with the attachments in the fully extended position ensure full compatibility with all
rearward-facing child restraint systems, classified according to the corresponding envelope. The envelope attachments
may be adjusted to a less extended position when taking the measurements in the vehicle. However, some incompatibility
with rearward-facing CRS with non-adjustable attachments may then occur. This may require further adjustment of the
vehicle seat in conflict, and result in a more uncomfortable seating posture for the vehicle driver or passenger in that seat
position.

4.8 Space required for lateral-facing infant child restraint system (carry-cot)
The vehicle seating position accommodates a lateral-facing (left or right) infant CRS. The child restraint
envelope according to Figure 8 can be positioned without interference with the vehicle interior when installed

as in 4.1. Adjustable attachments according to detail Y may be used to facilitate the interference checking.

NOTE The envelope for a right lateral-facing infant CRS (ISO/L2) has dimensions symmetric to (ISO/L1), with regard
to its intermediate longitudinal plan.

1) Modified version for improved compatibility with the vehicle interior (R2X)

6 © 1SO 2014 — All rights reserved
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Dimensions in millimetres
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Figure 4 — Envelope dimensions for a full-size rearward-facing CRS — ISO/R3

© 1SO 2014 — All rights reserved 7



ISO/WD 13216-3

Dimensions in millimetres
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limits in the rearward and upward directions

dashed line marks the area where a support leg, or similar, is allowed to protrude

the backward limitation (to the right in the figure) is given by the forward-facing envelope in Figure 2
further specifications of the connector area, see detail Y and 1SO 13216-1:1999, Figures 2 and 3

A W NP

Figure 5 — Envelope dimensions for a reduced-size rearward-facing CRS — ISO/R2 [Corrected]
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Dimensions in millimetres

745 > %06 .

22"
60 663

] |

70

650

595

307

200

440
280

e

Key
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2  dashed line marks the area where a support leg, or similar, is allowed to protrude

3 the backward limitation (to the right in the figure) is given by the forward-facing envelope in Figure 2
4  further specifications of the connector area, see detail Y and ISO 13216-1:1999, Figures 2 and 3

Figure 6 — Envelope dimensions for a reduced-size rearward-facing CRS, modified for improved
compatibility with the vehicle interior — ISO/R2X

Comment: Figure 6 will be revised with arrangement, dimensioning and keys in line with the other figures.
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Dimensions in millimetres
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further specifications of the connector area, see detail Y and 1ISO 13216-1:1999, Figures 2 and 3
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Figure 7 — Envelope dimensions for a rearward-facing infant CRS — ISO/R1




Key

A WN P

- 815 N
60 |
|
A
=1
~
20
&
N
|
(]
A
o 400
=] -t L
A-A
A
LN
o
o
A
104 | »
X

2,5

Y

| |
A

limits in the rearward and upward directions
dashed line marks the area where a support leg, or similar, is allowed to protrude
the backward limitation (to the right in the figure) is given by the forward-facing envelope in Figure 2
further specifications of the connector area, see detail Y and 1SO 13216-1:1999, Figures 2 and 3

ISO/WD 13216-3

Dimensions in millimetres
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Figure 8 — Envelope dimensions for a left lateral-facing infant CRS — ISO/L1
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4.9 Space required for booster seat and booster cushion
4.9.1 Purpose of the booster seat envelope for determination of space in vehicle

The booster seat envelope has been developed to become a tool for improvement of compatibility between
vehicle seats and booster systems. The booster seat envelope is a tool for reference measurements and can
be used for identification of possible conflicts with vehicle interior. It is also useful for checking the alignment
between ISOFIX anchorage positions and belt routing geometry.

4.9.2 Installation requirements
The vehicle seating position accommodates a booster seat child restraint envelope according to Figure 9 if it
can be positioned without interference with the vehicle interior when installed as in 4.1.

The installation check could be evaluated in two different configurations, with and without support with ISOFIX
anchorages.

4.9.2.1 ISOFIX adjustment

When evaluation is performed using support of ISOFIX anchorages adjustable attachments according to detalil
Y may be used to facilitate the interference checking.

4.9.2.2 Beltrouting

It shall be possible to route the lap portion of the adult belt through the belt guides defined in the envelope and
to buckle up the three-point belt of the seating position without interference with the envelope.

4.9.2.3 Angular adjustment

The booster seat envelope is equipped with a flexible seat back. The compatibility should be achieved by at
least one position of the seat back in the range shown in Figure 9.

Memo installation procedure from resolution 294, 2012:

Installation procedure:

1. Engage the CRF with the centreline of the ISOFIX anchorages

2. Position the CRF lower surface in contact with the vehicle seat cushion

3. Rotate the backrest of the CRF to be in contact with the vehicle seat backrest. Consider different head
restraint positions, including head restraint removal, where possible.

4. Check the angle between the CRF lower surface and the CRF back surface.

4.9.3 Assessment

— Check interferences to vehicle interior

— Check possibility to buckle up when fixture is positioned, with and without ISOFIX supports

— Check the angle between the CRF lower surface and the CRF back surface (to be within the range)

12 © 1SO 2014 — All rights reserved
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Dimensions in millimetres
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Figure 9 — Envelope dimensions for booster seat representing dimensions required for a 135 cm 95
percentile child — [ISO/F4]

Comment: Figure 9 will be revised with arrangement, dimensioning and keys in line with the other figures.
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Figure 10 — lllustration of the booster seat envelope representing dimensions required for a 135 cm
95 percentile child
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Figure 11 — Envelope dimensions for a booster cushion (figure not yet available)

5 Dimensions of child restraint system
5.1 Maximum dimensions of child restraint systems and recommended mass of envelopes

The child restraint system shall not exceed the dimensions given by the respective child restraint envelopes
specified in 5.2 to 5.8.

Child restraint envelopes for practical testing should have a mass between 5 kg and 15 kg, in order to obtain a
realistic compression of the vehicle seat.

5.2 Full-height forward-facing toddler child restraint system

A forward-facing CRS with a height range of 650 mm to 720 mm. The CRS fits within the full-height envelope
shown in Figure 1, but does not fit within the reduced-height envelope shown in Figure 2. A support leg, or
similar, is allowed to protrude the area marked with a dashed line.

5.3 Reduced-height forward-facing toddler child restraint system

A forward-facing CRS with a maximum height of 650 mm. The CRS fits within the reduced-height envelope
shown in Figure 2. A support leg, or similar, is allowed to protrude the area marked with a dashed line.

5.4 Reduced-height forward-facing toddler child restraint systems with a reduced contour
in the upper part, and an extended seatback upper part

A forward-facing CRS with a maximum height of 650 mm, having a reduced contour in the upper part (to allow
fitting in low-roof cars), and an extended upper part of the seatback. The CRS fits within the reduced-height
envelope shown in Figure 3. A support leg, or similar, is allowed to protrude the area marked with a dashed
line.

5.5 Full-size rearward-facing toddler child restraint system

The CRS fits within the full-size rearward-facing toddler envelope shown in Figure 4, but does not fit within the
reduced-size rearward-facing toddler envelope shown in Figure 5 and Figure 6. A support leg, or similar, is
allowed to protrude the area marked with a dashed line.

5.6 Reduced-size rearward-facing toddler child restraint system

The CRS fits within the reduced-size rearward-facing toddler envelope shown in Figure 5 and Figure 6, but
does not fit within the rearward-facing infant CRS envelope shown in Figure 7. A support leg, or similar, is
allowed to protrude the area marked with a dashed line.

5.7 Rearward-facing infant child restraint systems

The CRS fits within the rearward-facing infant CRS envelope shown in Figure 7. A support leg, or similar, is
allowed to protrude the area marked with a dashed line.
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5.8 Lateral-facing infant child restraint systems

The carry-cot (car-bed) fits within the lateral-facing infant CRS envelope shown in Figure 8. A support leg, or
similar, is allowed to protrude the area marked with a dashed line.

5.9 Booster seat and booster cushion restraint systems
5.9.1 Purpose of the booster seat envelope with regard to child restraint systems

The purpose of the booster seat envelope for CRS manufacturers is to check that a booster system can fit in
the space provided by a vehicle.

The booster seat envelope is designed to accommodate a child stature of 135 cm and seated 95 %ile height.
The evaluation can be performed with or without the use of ISOFIX supports.

5.9.1.1 Adjustability provisions

The CRS should fit within the envelope when adjusted to its stated child height range of 135 cm.

The CRS may extend outside of the envelope when adjusted to a child height range above 135 cm.

The envelope has an adjustable backrest. To ensure complete compatibility with cars, the CRS should fit in
the envelope in the two extreme positions of the backrest (90° and 110°).

6 Classification system
The classification system, from the largest to the smallest CRS, is given in Tables 1 and 2.

Table 1 — Classification of child restraint systems

CHILD RESTRAINT SYSTEM SIZE CLASS

Class designation CRS classification, forward-facing CRS
ISO/F3 Full-height forward-facing toddler CRS, height range 650 mm to 720 mm
Size 3 forward-facing CRS
ISO/F2 Reduced-height forward-facing toddler CRS (height max. 650 mm)
Size 2 forward-facing CRS
ISO/F2X Reduced-height forward-facing toddler CRS (height max. 650 mm) having a
Size 2 extended forward-facing CRS reduced contour in the upper part (to allow fitting in low-roof cars), and an

extended seathack upper part

CRS classification, rearward-facing CRS

ISO/R3 Full-size rearward-facing toddler CRS
Size 3 rearward-facing CRS

ISO/R2 Reduced-size rearward-facing toddler CRS
Size 2 rearward-facing CRS

ISO/R1 Rearward-facing infant CRS
Size 1 rearward-facing infant CRS

CRS classification, lateral-facing CRS

ISO/L1 Left lateral-facing infant CRS
left lateral-facing infant CRS

ISO/L2 Right lateral-facing infant CRS
right lateral-facing infant CRS
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Table 2 — Classification of available space of vehicle seating positions

VEHICLE SEATING POSITION SPACE CLASS

Class designation

Vehicle seat classification, forward-facing CRS

Size 2 extended forward-facing CRS

ISO/F3 The vehicle seating position accommodates a full-height forward-facing toddler
Size 3 forward-facing CRS CRS

ISO/F2 The vehicle seating position accommodates a reduced-height forward-facing
Size 2 forward-facing CRS toddler CRS

ISO/F2X The vehicle seating position accommodates a reduced-height forward-facing

toddler CRS having a reduced contour in the upper part (to allow fitting in low-
roof cars), and an extended seatback upper part

Vehicle seat classification, rearward-facing CRS

Size 1 rearward-facing infant CRS

ISO/R3 The vehicle seating position accommodates a full-size rearward-facing toddler
Size 3 rearward-facing CRS CRS

ISO/R2 The vehicle seating position accommodates a reduced-size rearward-facing
Size 2 rearward-facing CRS toddler CRS

ISO/R1 The vehicle seating position accommodates a rearward-facing infant CRS

Vehicle seat classification, lateral-facing CRS

Right lateral-facing infant CRS

ISO/L1 The vehicle seating position accommodates a left lateral-facing infant CRS
Left lateral-facing infant CRS
1ISO/L2 The vehicle seating position accommodates a right lateral-facing infant CRS

Comment: Tables 1 and 2 may require modifications as a consequence of maodifications of the standard and

the UN ECE Regulation.
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Annex A
(informative)

Marking of vehicle seating positions and child restraint systems

A.1 General

A marking of the space available for the respective child restraint positions in the vehicle, and for the child
restraint systems, is given below to help consumers choose a child restraint system that is dimensionally
suitable for their vehicle.

A.2 Marking of space for child seating positions in a vehicle

Figure A.1 shows a possible marking of vehicle seating positions. The squares are intended to be filled out
with a classification designation for forward-facing, rearward-facing, and lateral-facing child restraint systems,
for example according to the marking in A.3.

WIN| | —

Key

1 forward-facing CRS classification designation/symbol
2  rearward-facing CRS classification designation/symbol
3 lateral-facing CRS classification designation/symbol

Figure A.1 — Example of marking of vehicle seating position
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A.3 Marking of the type and size of a child restraint system

Figure A.2 shows a possible marking of the dimension class of a child restraint system.

Key

dimensional classification of a forward-facing CRS (e.g. ISO/F2 or B)
dimensional classification of a right lateral-facing CRS (e.g. ISO/L2 or G)
dimensional classification of a left lateral-facing CRS (e.g. ISO/L1 or F)
dimensional classification of a rearward-facing CRS (e.g. ISO/R2 or D)

A W DN P

Figure A.2 — Example of marking of types and sizes for child restraint systems
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Annex B
(informative)

3-D drawing of child restraint envelope

Figure B.1 — Full-size rearward-facing toddler envelope — ISO/R3
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Table C.1 — Relationship between the ECE letter designation and the ISO dimensional fixtures

Annex C
(informative)

Relationship with ECE classification

ISO/WD 13216-3

ECE letter ISO fixture | CRS type
A ISO/F3 Full-Height Forward-Facing toddler CRS
B1 ISO/F2X Extended Reduced-Height Forward-Facing toddler CRS
B ISO/F2 Reduced-Height Forward-Facing toddler CRS
C ISO/R3 Full-Size Rearward-Facing toddler CRS
D ISO/R2 Reduced-Size Rearward-Facing toddler CRS
E ISO/R1 Rearward-Facing infant CRS
F 1ISO/L1 Left Lateral-Facing position CRS (carry-cot)
G 1ISO/L2 Right Lateral-Facing position CRS (carry-cot)

Table C.2 — Relationship between the ECE R.44 mass groups and the ISO dimensional classification

ECE mass group ISO dimensional classification
Group 0: upto 10 kg ISO/R1, ISO/L1, ISO/L2
Group 0+: up to 13 kg ISO/R1, ISO/R2, ISO/R3
Group 1: 9 kg to 18 kg ISO/R2, ISO/R3, ISO/F2, ISO/F2X, ISO/F3

Table C.3 — Interpretation of infant and toddler CRS designations for different regions

ECE USA Canada Australia
CRS designation
Age Mass | Group [Age| Mass Age Mass Age Mass
Infant 0-18 months |0-13 kg | O, O+ 0-10 kg 0-9 kg 3-9 kg
Toddler 1-4 years |9-18 kg 1 10-18 kg 9-18 kg 8-18 kg

© ISO 2014 — All rights reserved

21



ISO/WD 13216-3

Table C.4 — Table of vehicle handbook information on ISOFIX child-restraint-systems' installation
suitability for various ISOFIX positions

Vehicle ISOFIX positions

Mass group Size | Fixture Front Rear Rear | Intermediate | Intermediate | Other
class Passenger | Outboard | Centre Outboard Centre sites
1ISO/L1
Carry-cot G 1ISO/L2
E ISO/R1
0: up to 10 kg
E ISO/R1
ISO/R2
0+: up to 13 kg
C ISO/R3
ISO/R2
C ISO/R3
ISO/F2
I: 9 kg to 18 kg
Bl ISO/F2X
A ISO/F3

II: 15 kg to 25 kg

IlI: 22 kg to 36 kg

Comment: Tables above may need modifications as a consequence of modifications of the standard and the
UN ECE Regulations.
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