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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Lower tether anchorages (LTA), for rearward facing child restraint systems (CRSs) in passenger cars,
are used to enhance protection of children in cars. The lower tethers help to reduce CRS rotation in rear
impacts, during the rebound phase in frontal impacts, and in rollover events. Lower tethers, attached
to the LTA, may be used together with seat bight anchorages according to ISO 13216-1 (ISOFIX), or with
other methods for mounting rearward facing CRS in road vehicles, mainly using the vehicle seat belt.

In line with ISOFIX, standardization of LTA enables pre-installed anchorages with adequate performance
within a designated zone. Pre-installed anchorages will improve the usability and reliability of attaching
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lower tethers. In addition, having dedicated anchorages reduces the risk of tethers rout
can damage the car interior, seat chassis, cables under the seat, etc.

icated pre-installed anchorages will ensure ease-of-use, reduce risk of misuSe an
mounting of a rearward facing CRS. With the use of lower tethers and specified LTA
hectors (click-in function in analogy with ISOFIX connectors) the CRS can be'easily attac

5 document provides requirements and guidelines to facilitate the introduction of lo
horages in passenger cars contributing to ease-of-use, reduction-of/potential damage
rior, and increased safety by facilitating increased use of rearward-facing CRSs.

kground

as toddlers. In the Nordic countries, they have been used since their introduction as th
children up to approximately four years of age and ‘have provided evidence of excellen
fection.

t of the large rearward facing CRSs use loweér tethers, which are attached to the floor a
font of or below the seating position of the\CRS. There is more than 40 years of experien
er usage. Some cars have pre-installed.aifichorages in which the lower tethers can easily b
most common positions of the anchdrages are on the seat rails in front of the CRS (insi
nd of seat rails), but alternative placements are also used.

vever, the majority of the vehicles have no pre-installed anchorages, as a consequence
instead routed around the-se€at chassis, the seat cushion or other parts that can be acces

primary attachment-ef the rearward facing CRS is the ISOFIX or the vehicle seat belt. In
port leg is usually used together with the lower tethers. An alternative to the lower tet

r pressed againsttlie vehicle seat backrest (so-called rebound bar). The rebound bar pro
ct to reduce rotation in rear-end impacts and the rebound phase in frontal impacts, ha

lower tethérs also provide superior protection in rollover or turnover events.
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sufficient for(the large rearward facing CRSs, especially when attached using the vehicle seat belt.
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INTERNATIONAL STANDARD

ISO 13216-4:2020(E)

Road vehicles — Anchorages in vehicles and attachments

to

anchorages for child restraint systems —

Part 4:
Lower tether anchorages

1 (Scope

Thif document establishes the positioning zones, dimensions and general- and statif strength
reqpirements for lower tether anchorages.

Lower tether anchorages can be used together with seat bight anchorages aceording to ISO [3216-1, or
with other methods for anchoring child restraint systems (CRS) in roadvehicles.

Thif document is applicable to all seating positions, intended by thévehicle manufacturer, fpr use with
rearward-facing CRSs. These seating positions can include outerand mid positions in rear septs (second
and third row), as well as the front passenger seat.

Thif document also specifies requirements and strength testing of retrofit lower tether anchorages.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of thpir content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the'tfeferenced document (including any amendmengs) applies.
ISO| 13216-2:2004, Road vehicles —= Anchorages in vehicles and attachments to anchoragg¢s for child
restlraint systems — Part 2: Top tetheranchorages and attachments

[SO|13216-3, Road vehicles — Anchorages in vehicles and attachments to anchorages for child restraint
systems — Part 3: Classificdtion of child restraint system and space in vehicle

3 |Terms and definitions

For|the purposesiof this document, the terms and definitions given in ISO 13216-2 and ISO 13216-3, and
the [following apply.

[SO|and [E€ maintain terminological databases for use in standardization at the following addresses:
— ALiso.org/obn

— IEC Electropedia: available at http://www.electropedia.org/

3.1

lower tether anchorage

LTA

anchorage on the vehicle seat track or on or close to the vehicle floor to which a lower tether (3.4) can be
attached

[SOURCE: ISO 29061-1:2010, 3.15, modified — The term "rebound tether anchorage" has been deleted
and the phrase "rebound tether" has been deleted in the definition before "lower tether".]

©IS
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3.2

retrofit lower tether anchorage
retrofit LTA
lower tether anchorage (3.1) for after-market installation in the vehicle

Note 1 to entry: Retrofit LTAs can be provided by OEMs or CRS manufacturers.

3.3

LTA mounting point

mounting point prepared by the vehicle manufacturer for installation of retrofit LTA (3.2)

3.4

lower tether

type of antji-rotational device intended to restrict the rearward rotation of a rearward-facing,€RS
Note 1 to eptry: It usually comprises a tether strap or other hardware attached near the back .ot base of
CRS that cohnects to a lower tether anchorage. It incorporates a device to enable it to be connected to suc
anchorage.

[SOURCE: SO 29061-1:2010, 3.14, modified — The term "rebound tether" has been deleted.]

4 Dimensions and installation requirements

4.1 Des

Lower tethers are used to increase installation stability and to réduce rotation in a rear impact as
effects in a frontal impact. The usability and reliability of lower tether attachments cap be
greatly improved when lower tether anchorages are pre-installed in the vehicle.
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er anchorages for rearward facing CRSs afe similar to, and for most aspects comparabl
her anchorages for forward facing CRSs:

ommon positions of lower tether arichorages are on the seat rails in front of the CRS (ins
end of seat rails), but alternative methods are also used. For most vehicles it is relati
roduce lower tether anchorages, since there are already seat rails or other appropn
available in the applicable-zones. Example installations are shown in Annex C. A summap
bund feasibility study isgiven in Annex D.

ements and guidelines’of this document are intended to facilitate the introduction of lo

cations apply-to completely installed LTAs by the vehicle manufacturer and to moun
pared forthe installation of retrofit LTAs. To ensure sufficient strength of retrofit LTAs,
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4.2 Posi

tioning of lower tether anchorages

Lower tether anchorages, two or optionally a single one for use with each intended CRS position, shall
be located within the zones shown in Figures 1 to 3, and according to the following specifications.

— ForISOFIX seating positions, areference point for measurements is obtained by installing the ISO/R2
envelope (or physical fixture), in accordance with ISO 13216-3, in the vehicle seat. If adjustable, the
seat shall be adjusted to its rearmost position.

For non-ISOFIX seating positions, the reference point for measurements shall be obtained by

installing the ISO/R2 envelope (or physical fixture) in the vehicle seat, using the envelope positioning
procedure in Annex A. If adjustable, the seat shall be adjusted to its rearmost position.

© IS0 2020 - All rights reserved
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— If two lower tether anchorages are chosen, they shall be positioned with a minimum distance of
280 mm for the respective CRS position.

— The two anchorages do not need to be symmetrically positioned with respect to the centreline
through the envelope/fixture. However,

— anchorages shall not be positioned on the same side of the envelope/fixture centreline, and

— the offset between the centreline of the installed anchorages and of the envelope/fixture
should be no more than 200 mm measured perpendicularly from the centrelines.

— 3 STE—TOWE rer-afhenorage—tS—enose—Tor—tne-—seatmgposttion; SHa—1e—S metrically
positioned with respect to the centreline through the envelope/fixture within an of(;sl@ pf 50 mm.
— |Lower tetheranchorages may be placed under the vehicle floor, for exampleinas Qe compartment

under a floor cover, if such a positioning can be regarded as acceptable from %1 bility perspective.

— | The zone intended for a support leg in common solutions (zone indicat?’glliq\Figure 3) ghall not be
used for lower tether anchorages. N

— |Rerouting of the lower tether strap path is allowed, although it s@g}d be ensured that|it does not
affect the function of the lower tethers or sensitive parts of thes(éhlcle interior.

O

Dimenjsions in mm

Key v

\@j le seat illustration (rear row seating positions)

ISO/R2 envelope installed in related vehicle seating position
reference point on ISO/R2 envelope for LTA zone measurements

Bw N R

lower tether anchorage zone in side view, with upper limitation

Figure 1 — Lower tether anchorage zone for rear seat row(s), side view

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=c7e5b5eee3c2e3092c9ec45a194b0a6d

ISO 13216-4:2020(E)

B oW N R

vehicle
ISO/R2
referen|
lower t

Dimensions in mm

%

7

100

seat illustration (front seating position)

envelope installed in related vehicle seating position
ce point on ISO/R2 envelope for LTA zone measurem
bther anchorage zone in side view, with upper limitg’i%m

)

\
Figure 2 — Lower tether anchorage (6& for front passenger seat, side view
<
o
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Dimensions in mm

A

o
o
["a}
y
lower tether anchorage zone, top view @s\
support leg zone (to be avoided) &(\

ISO/R2 envelope installed in related vehicle seating\position
centreline of ISO/R2 and ISOFIX anchorage pQ;ﬁt ons (contour only shown)

U s W N

lower tether anchorage, example positions\o
NOTE The rearmost surface of the zié’ls positioned 100 mm rear of a vertical plane through the reference
point on the ISO/R2 envelope. See Figugeg and 2.

Figure 3 — Lower tether %r)@ﬁage zone for rear and front passenger seating positions, top view

O
4.3| Lower tethe%a\%’chorage design

The lower teth chorage shall have an opening (square, circular, or semi-circular) and clearance
spafe to allo achment with a standard top tether connector, in accordance with ISO 13216-2:2004,
Figlire 8. 6

For|a ?;ages designed to be used for two adjacent CRS positions, the opening and clearpnce space
sha]l'allow for simultaneous attachment with two standard top tether connectors.

LTA shall be designed to avoid inadvertent injuries to passengers, for example designed to minimise
sharp edges and protrusions.

5 Lower tether anchorage strength requirements and testing

5.1 Strength test method

The strength test considers a maximum loading from a CRS including child having a total mass of up
to 40 kg.

© IS0 2020 - All rights reserved 5
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In case the lower tether anchorages are part of, or attached to, a part of the vehicle with an already type-
approved strength (e.g. according to UN R.14[3], UN R.145[5], UN R.17[4], FMVSS 20716, CMVSS 20717],
ADR 3I[8], or other applicable standards), the strength requirements according to this document are

considered

fulfilled.

During the strength test, all relevant interior components (e.g. seat in front of CRS position) shall be
mounted. If not otherwise recommended by the vehicle manufacturer, adjustable seats should be

positioned

as follows:

— longitudinally, to the closest position of mid-position between the rearmost position and the
foremost position;

verticg

Apply a for
38 mm + 3
other end v

For anchor
shall be 5 (

The force:

shall h
a tolen
coincig

shall b
shall b

NOTE ]
vehicle inte

lly, to the closest position of the mid position of its height adjustment.

ce of 2 500 N to each lower tether anchorage, by means of a representative lower tether st
mm wide that is fitted at one end with suitable hardware for applying the fer¢e and a]
vith a bracket for the attachment to the lower tether anchorage.

00 N.

e applied in a direction determined by the FDRP (force~direction reference point), v
ance of #20 mm in all directions given in Figure 4, nofing that the FDRP lateral posi
les with the centreline of the ISO/R2 envelope,

e attained within 30 s, and
e maintained for a minimum of 0,2 s.

'he test method is designed to be as realistie' as possible. Any strap re-routing influenced by
[ior, for example by the seat in front of the’lSO/R2 envelope, is also considered in the strength tes

rap
the

ges designed to be used for two adjacent CRS positions, or in case of a'single LTA, the force

vith
fion

the

o
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vehicle seat illustration

ISO/R2 envelope installed in related vehicle seating position
FDRP (force direction reference point)

example of actual LTA position in vehicle

test force direction

E The FDRP lateral position coincides with the centreline of the ISO/R2 envelope.

Figure 4 — FDRP, Force Direction Reference Point, and test force direction

Strength requirements

bn testing in accordance withy5.1, excursion is not limited, and permanent deformation @
er anchorage with respectto the vehicle is acceptable provided that the anchorage doe
eparate from the vehicle:

Instructions.and marking

location ofthe lower tether anchorages and/or LTA mounting points, as well as their int
1 be described in the vehicle owner's manual.

kirigH of the LTA shall be placed close to the LTA and shall indicate the intended use as d

f the lower
E not break

ended use,

pscribed in

the

vehicle owner's manual.

1

©IS

A standardised marking is not included in this edition of this document.
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Annex A
(normative)

ISO/R2 positioning procedure for non-ISOFIX seat position

In case of a non-ISOFIX vehicle seat position the following procedure should be applied.

1) Place { cotton cloth on the vehicle seatback and cushion.

—n

2) Remoye the ISOFIX attachments from the child restraint fixture (CRF) or retract them to a-posif
fully inside the backseat line.

on

3) Place the CRF on the vehicle seat.

4) Ensurg¢ that the CRF is located with its centreline on the apparent centreline of'the seating positfion,
+25 mm, with its centreline parallel with the centreline of the vehicle.

5) Pushrparwards on the centre of the front of the CRF with a force of 100:N * 10 N, applied parall¢l to
the lower surface, and remove the force.

6) Push yertically downwards on the centre of the upper surfacéofthe CRF with a force of 100N *
10 N apd remove the force.

NOTE The above installation procedure is in line with the UN-R{16 procedure and is also used in ISO 1321 6-3
for position|ng a booster seat without ISOFIX support.

8 © IS0 2020 - All rights reserved
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Annex B
(normative)

Requirements and testing of retrofit lower tether anchorages

General reax
=enerai-re

¢ ™
)

For
req

Ret
stre

B.2

B.2

Acc
not
to g
maj

Thd
rety
to. §

CIITCITCO~UIT Tt TTCTOVY

aements on retrofit lower tether anchoragces
n-res-o ertetheradncnordges

the installation of retrofit LTAs, the positioning requirements in 4.2 apply.cThe
1irements in 4.3 apply.

ngth test method and strength requirements in B.2 applies.

Strength test method

.1 Installation method

prding to the retrofit LTA manufacturer instructions, fasten the retrofit LTA to a rigid
necessarily a vehicle body, by a bolt of minimum dimension M8, tightened with suffic
void any rotation around the bolt axis during the *entire strength test. If necessary, a
kimum diameter @24 mm may be used between thé&retrofit LTA and the bolt head.

retrofit LTA shall be installed in such way that a plane AB is running through the cent
ofit LTA two anchorage points and perpendicular to the rigid surface XY the retrofit LTA

ee Figure B.1.

dimension

rofit LTAs may require strength testing outside a specified vehicle model.\For this purpose, the

structure,
ent torque
washer of

rum of the
is fastened

Key
1
2
3

©IS

retrofit LTA, example design
anchorage point A, used for installing the retrofit LTA
anchorage point B, used when applying force

Figure B.1 — Definition of installation planes for retrofit LTA

02020 - All rights reserved
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B.2.2 Force application

Apply a force of 2 500 N to the retrofit LTA, by means of a representative lower tether strap 38 mm *
3 mm wide that is fitted at one end with suitable hardware for applying the force and at the other end
with a bracket for the attachment to the retrofit LTA.

For retrofit LTAs with a design that allow for simultaneous attachment with two standard top tether
connectors a force of 5 000 N shall be applied.

The force:

— shall bpattaimed-withim 305, amd
— shall be maintained for a minimum of 0,2 s.
After the fgrce is initially applied, no rotation around the attachment bolt axis is allowed.

Any retrof{t LTA shall fulfil the strength requirements for both load cases A and B described beloy. A
retrofit LTA which has not previously been under load shall be used for each load ¢ase.

For load cgse A, the force shall be applied in a direction of 55° + 5° against-plane AB, measured fn a
plane parajlel to the rigid surface XY, and a direction of 45° + 5° against the rigid surface XY, measyred
in plane AR. See Figures B.2 and B.3.

1 retrofit|LTA, example design

2 anchorjge point A, used forinstalling the retrofit LTA
3 anchorjge point B, uséd when applying force

4  test forfe direction

Figure B.2 — Load case A, view in plane XY

10 © IS0 2020 - All rights reserved
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oY

Key

1 |retrofit LTA, example design

2 |anchorage point A, used for installing the retrofit LTA
3 |anchorage point B, used when applying force

4 |test force direction

Figure B.3 — Load case A, view inplane AB

For|load case B, the force shall be applied in a direction perpendicular (90 + 5°) to the rigid purface XY.
See|Figure B.4.

retrofit iTA) 'example design
ancherage point A, used for installing the retrofit LTA

1
2
3 |anchorage point B, used when applying force
4

testforce direction

Figure B.4 — Load case B, view in plane AB

B.3 Strength requirements

When testing in accordance to B.2.2, excursion is not limited, and permanent deformation of the retrofit
LTA with respect to the rigid structure it is attached to is acceptable provided that the anchorage does
not break or separate from the rigid structure.

NOTE The strength requirements are the same as in 5.2.

© IS0 2020 - All rights reserved 11
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Annex C
(informative)

Example LTA installations

Figures C.1 to C.4 below illustrate some examples of LTA installations.

Figure C.1 ear seating LTA position example (on seat rails)

12 © IS0 2020 - All rights reserved
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&?‘ Figure C.2 — Rear seating LTA position example, with dimensions

© IS0 2020 - All rights reserved 13
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