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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-govern
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Passive saf
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Part 1:

Part 2:

Part 3, Clas

This correcjed and reprinted version of ISO3216-2:2004 incorporates the following correction:

The de

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
bsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting., Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 22, Road) vehicles, Subcommittee SC
ety crash protection systems.

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

Seat bight anchorages and attachments
Top tether anchorages and attachments

sification of child restraint dimensions and vehicle space, is under preparation.

scriptive text for Figure 9'en page 14 has been replaced.
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tent

12,

and
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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
also be used in conjunction with seat belt systems for CRS installation.

can

Th
wit
wit

An
co
nar
teth

led for CRS

rigid ISOFIX seat bight attachments — the “ISOFIX zone” — developed and evaluated in\dyjnamic tests

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

ex A specifies top tether anchorage installation zones, referred to as “conventional zones”

| which are

patible with current US and Canadian regulations (those required under current, Australian regulations are

wer). These conventional zones are applicable to all child restraint systems 'intended for Use with top
er attachments and can be combined with any type of lower attachments: ISOFIX, LATCH or donventional

seal belt attachments.
The| ISOFIX zones were developed in order to allow more design pessibilities for locating the top tether
anchorage within the vehicle structure. They are based on the conventional zones, but test results have

sho
con

ventional zones, in both the vertical and horizontal planes, without a reduction in performance.

vn that CRS with rigid ISOFIX attachments can accept wider top tether angles than those in the

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.

© 1SO 2004 - All rights reserved
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Road vehicles — Anchorages in vehicles and attachments to
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chorages for child restraint systems —

Part 2:

T
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requlirements for top tether anchorages used together with seat bight anchorages according to 1ISO

with
rest

NOT
regu

2
The)
refe
doc

ISO

ISO
sys

SAH

p tether anchorages and attachments

bination with ISOFIX child restraint systems having rigid seat bight attachments. Use
s for positioning top tether anchorages could result in a positioning ‘that is incomp
hlations in some countries.

Scope
part of 1SO 13216 establishes the positioning zones; dimensions and general and stz

other systems for anchoring child restraint systems, (CRS) in road vehicles. It is applica
Faint systems intended for children with a mass of up.to 22 kg.

E Further specifications for top tether anchorages, straps and connectors could exist in other sf
lations.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition-¢ited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

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

13216-1, Readvehicles — Anchorages in vehicles and attachments to anchorages for ch
ems — Part/1; Seat bight anchorages and attachments

F J1100:4993, Motor vehicle dimensions

ORTANT — Measures should be taken to assure that top tether anchorages/positioned in the
ex:inded part of the ISOFIX zones (i.e. the portions outside the conventional zones) are u

sed only in
of ISOFIX
atible with

tic-strength
13216-1 or
ble to child

andards and

For dated
referenced

ild restraint

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).

© 1SO 2004 - All rights reserved
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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 Dimepsions 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.fatching and unlatching|to it
(see Figure|9).

4.2 Positioning of top tether anchorage in ISOFIX zones

4.2.1 Andhorage zone determination — CRF

The top tether anchorage shall be located within the zone shown as shaded in Figure 1, using a child restfaint
fixture (CRK) 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 orig|n of

the top teth
to the anch

A top tethe
atthetop o

The seating
or else shal

4.2.2 Anc

4.2.21
connector 4
position for
that

a)

brage.

the seat back.

position shall be the seat's rearmost, downmost position with the seat back in its nominal posi
be the seating positionrecommended by the vehicle manufacturer.

horage zone determination — Seating position

Subject 46y4.2.2.2, that portion of the top tether anchorage designed to bind with a top te
hall be-lecated within the zone shown as shaded in Figures 2 to 6 of the designated ses
whichyit is installed, with reference to the H-point of a template according to 1ISO 6549, and s

br strap on the rear face of the CRF, measured along the strap when it is drawn over the seat [

ack

anchorage may be recessed in the seat back, provided that it is not in the strap wraparound area

on,

ther
ting
uch

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.

2

© ISO 2004 — All rights reserved
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Dimensions in millimetres

N

o
<

CRF horizontal facé

CRF rear face

horizontal ling_tangent to top of seat back (last rigid point)
ntersectionbétween 2 and 3

fether reference point

CRF, centreline

fop'tether strap

imits 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

© 1SO 2004 - All rights reserved 3
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4.2.2.2 If location within the zone specified in 4.2.2.1 is not appropriate, that portion of the top te
anchorage designed to bind with the top tether connector may be located outside the zone, provided
vehicle is equipped with a routing device which

ther
the

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 syfficient strength, when tested after being installed as intended to be used, to withstand, tog¢
with the top tether anchorage, the load specified in 4.3

Dimensions in millimg

8 11

20N
J

S
)
7//
/)
~

ther

btres

1000

ﬁ\A 2 000

1 -—

13

Figure 2 — Top tether anchorage location — ISOFIX zone — Side view

4 © ISO 2004 — All rights reserved
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Key

1 back angle

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

4  H-point

5 V-point@

6 R-point b

7  W-point €

8 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 d

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.Jocated within the shaded zone.

NOTE The forwardmost surfaces of the zone are generated by sweeping the“twe’wraparound lines thrpughout their
extended range in the front part of the zone. The wraparound lines represent thenxminimum 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.

o o

Shoulder reference point.

o

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

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

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

© 1SO 2004 - All rights reserved 5
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Dimensions in millimetres

Key

1 V-point §

2 R-point f

3  W-pointf

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

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

8 H-point

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

NOTE The forwardmost surfaces of\ihie 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).

a  V-referepce point: 350 mr Véttically above and 175 mm horizontally back from the H-point.
b Shouldef reference point.
¢ W-refergnce point:'5@ 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 arra

6 © ISO 2004 — All rights reserved
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Dimensions in millimetres

/

Tl =

E %

1000
|
2 000
Key|
1 median plane
2 M-point@
3 R-pointP
4 W-point ©
5 ertical longitudinal plane
The|portion of the top tethef_.anchorage designed to bind with the top tether hook shall be located within the shaded zone.
a8 | V-reference point: 850 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 4 — Top tether anchorage location — ISOFIX zone — Plan view (R-plane cross-chtion)

© 1SO 2004 — All rights reserved 7
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Dimensions in millimetres

Key

V-point 4
W-point
R-point §

a b ON -

area vie
The portion ¢
a8  V-refere
b W-referg
€ Shoulde

median plane

4\
=
5
2 e
I

v along torso reference plane

f the top tether anchorage designed to bind with the top tether hook shall be located within the shaded zgne.

hce point: 350 mm vertically\above and 175 mm horizontally back from the H-point.
nce point: 50 mm vertjeally’below and 50 mm horizontally back from the R-point.

reference point.

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

© ISO 2004 — All rights reserved
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Dimensions in millimetres

6
¢
|
\
|
\
— 7
\\\/
\
\\
\

Key

1 |H-point 5 45°plane

2 |V-point 6 R-plane cross-section
3 |W-point 7 floor pan surface

R-point.@ 8 front edge of zone
The|pertion of the top tether anchorage designed to bind with the top tether hook shall be located within the silwaded zone.

houtder referencepoint:
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.

© 1SO 2004 - All rights reserved 9
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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.

43.2.2

The vehicle seat shall be installed in the vehicle, or in sufficient parts of the vehicle so as to be

representat
new compo
be placed i
is recomms
conditions v

4.3.2.3

shall be ap
back as the
tension. Wi
Some comy

4.3.2.4
when pulle
attachment

4.3.2.5

application
prescribed
and mainta

4.3.2.6
into the veh
with the ang

4.3.3 Alternative strength test method

4.3.3.1

the applicafjon of a force of 5300 N, applied by means of a strap that

extend
seat bs

a)

is fitted
the atta

b)

nents may be installed between successive force application tests. If the seat is adjustable it §
h the position recommended by the vehicle manufacturer for use with CRS. If no adjusted-pos
nded for use with a CRS, the seat shall be placed in the position that provides the imost adv
vith respect to the ultimate strength of the system.

The S-FAD (see Figure 7) shall be installed at a seating position. A rearward-force of 135 + 1
blied to the centre of the lower front crossbar of the S-FAD to press the.device against the
fore-aft position of the rearward extensions of the S-FAD are adjusted-to remove any slag
h the lower attachments in position, adjust the tension in the top tether strap to maximum 5
ression of the top of the seat back is to be expected.

With the S-FAD installed as above, the top of the S-FAD, shall displace not more than 10
| forward (0° + 5°) with a force of 100 N, applied horizantally (0° + 5°) through the tether §
point. If necessary, readjust the top tether strap.

Forces shall be applied to the S-FAD in the ferward direction (0° + 5°) with an initial fi
angle of 10° + 5° above the horizontal. A preload force of 500 + 25N shall be applied atf

oading point (point X) shown in Figure 7. Theforce shall be increased to 8 kN + 0,25 kN withir
ned for a period of 0,25 s + 0,05 s.

icle structure, the forces according fo 4.3.2.5 shall be applied simultaneously to S-FAD engz
horages at each seating position.

Alternatively, each toptether anchorage in a row of seating positions shall be caused to withs

ck,

at,oné end with suitable hardware for applying the force and at the other end with a bracke
chment of the top tether anchorage, and

ve of the strength and rigidity of the vehicle structure. At the option of the vehicle manufactlrer,

hall
tion
Brse

5N
seat
k or
D N.

mm
trap

brce
the
2s

If anchorages for more than one CRS)are installed in the vehicle seat assembly and not dir¢ctly

ged

and

5 not less than 250 mm forward from the vertical plane touching the rear top edge of the velicle

t for

Cc) passes

4.3.3.2

1s.

4333

10

over the top of the vehicle seat back.

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

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.

© ISO 2004 — All rights reserved
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Dimensions in millimetres

7

Key

= . 3
A
[ —e——e—l——ﬂ
30) 180 n
N
30 235
300
400

300
- 1
.,// o

—_——-__-__—-__——__-—_‘-__if 60

X
et A
(Fa)
30 et
=
Y
¥\
= [ | [ L
E}\\\\\\\\\\ Y
70

370 T —

2

70
Z
Y

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

© 1SO 2004 - All rights reserved
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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 rgstraint top tether strap length shall be adjustable from 200 mm to 2 000 mm.

5.2.2 Minjmum force indicator

The top tether strap assembly should preferably be equipped with a device that will indicate that a forge of
50 N has bgen introduced to the strap. The device may be part of an adjustment andteénsion release devide.

5.3 Dimensions

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

12 © 1SO 2004 — All rights reserved
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Dimensions in millimetres

64

254

. . o
o R3,2
81
m—
N
" S X
X
o NS
A Vi
-
20
64
Key
E] surrounding structure, (if present)
@@ area in which the tether hook interface profile shall be wholly located
a8  Nominal.
Figure 8 — Top tether connector (hook type) dimensions

© ISO 2004 — Al rights reserved 13
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Dimensions in millimetres
59,5

R50

\—
\
Se

18

21

45°

1
15

__—
(al
(Va]

150

31 4.5

2,74
16 2 2774

3,2

o6}
1,65

1%
+-

/
100
Y
6,4

1,65
>
1

Key
1 anchorage profile centre
2 clearancg space

Clearance space around the top tether-anchorage shall allow latching and unlatching of the top tether connector. Valugs in
the figure ar¢ minimum dimensions-to ensure compatibility with the top tether hook. The figure may be rotated according
to the vehicl¢ installation. Thelactual anchorage profile may be round, oblong or combinations of both, provided it remains
within the profile boundariesshown according to detail X. The minimum effective length of the anchorage is 12,5 mm.

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

Figure Y — Clearance space required around top tether anchorage

14 © 1SO 2004 — All rights reserved
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Annex A
(normative)

Conventional top tether anchorage zones

-2:2004(E)

A.1 General
Thig annex specifies top tether anchorage installation zones compatible with current USCahgd Canadian
spefifications?2), referred to as conventional zones. These conventional zones are applicable [to all child

rest

atta

The)
of th

A.4 Top tether anchorage installation requirements for‘conventional zones

A.2
sha
whi

a)

c)

Chments (ISOFIX, LATCH, or conventional seat belt attachments).

dimensional requirements given in 4.1 and the strength requirements given‘in4.3 shall apply
e type of zone chosen.

1 Subject to A.2.2, that portion of the top tether anchoragé/désigned to bind with a top tethd
| be located within the zone shown as shaded in Figures Ax1 to A.6 of the designated seating
h it is installed, with reference to the H-point of a template’according to ISO 6549, and such th

the H-point of the template is located at the unique-design H-point of the designated seating
defined in SAE J1100:1993, 2.2.11.1, at the fullkdownward and full rearward position of the se
in the case of a designated seating position with the means of affixing the lower portion of a
vehicle other than a vehicle seat belt, _imywhich case the template shall be located laterd
between the two lower restraint systemanchorages,

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

the template is positioned-in-the vertical longitudinal plane containing the H-point of the templg
2 If location within-the zone specified in A.2.1 is not appropriate, that portion of the
horage designed tosbind with the top tether connector may be located outside the zone, p

cle is equippedwijth a routing device which

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

is~at least 65 mm behind the torso line in the case of a non-rigid webbing-type routing
da

blovable routina device—or-at laaet 100 mm hahind tha taorco line-in-tha casa of 3 fived
Yaore—+othHRg—aeviee—o—at—1eadSt— oo erHRe—e—1tors0—He—H—He —a—txea

raint systems intended for use with top tether attachments, and may be combined with any ty

pe of lower

regardless

r connector
position for
at

position, as
it — except

CRS to the
lly, midway

in its most

te.

top tether

rovided the

with the top

Hevice or a

SoPT

device, and

igid routing

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.
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Dimensions in millimetres
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Key

back angle

torso ling reference plane
H-point
V-point 4
R-point f
W-point f
vertical Ipngitudinal plane

o N OO g b~ ODN -

©

10 strap wr

11 M-plane[cross-séction 9
12 R-plane ross-section

K2

strap erparound length/from V-point: 250 mm
paround length from W-point: 200 mm

intersecfjon of torso line reference plane and floorpan

13 line reprgsents 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.

(]

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

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

Figure A.1 — Top tether anchorage location — Conventional zone — Side view
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Dimensions in millimetres
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E The forwardmost surfaces of the zone are generated by sweeping the two wraparound lines thr
hded range in the front part of the zone. The wraparound lines represent the minimum adjusted length
br straps extending frem either the top of the CRS (W-point), or lower on the back of the CRS (V-point).

\/-reference point:350 mm vertically above and 175 mm horizontally back from H-point.
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 —

8
\V-point @
R-point P
\W-point ©
strap wraparound length from V-point: 250 mm
vertical longitudinal plane
Strap wraparound length from W-point: 200-mm
prcs created by wraparound lengths
H-point
portion of the top tether anchorage designed to bind with the top tether hook shall be located within the sihaded zone.

bughout their
of typical top

1 view W u
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Dimensions in millimetres
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Key
median plane
V-point 4
R-point !

T

W-point

a A WO N -

vertical Ipngitudinal plane
The portion gf the top tether anchorage designed to bind with theop tether hook shall be located within the shaded zgne.
a  V-referepce point: 350 mm vertically above and 175 mm-horizontally back from H-point.

b Shouldef reference point

¢ W-referdnce point: 50 mm vertically below and 50.n1m horizontally back from R-point.

Figure A.3|— Top tether anchorage location — Conventional zone — Plan view (R-plane cross-sectjon)
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