Transmitted by the experts from the Russian |nformal document NoOGRSP-45-07
Federation (45th GRSP, 25-29 May 20009,
agenda item 14(a))

REGULATION No 29
(Cabs of Commercial Vehicles)

Proposal for revision of the Reqgulation

The text reproduced below was prepared by the RmsBederation with the purpose to
supplement the Regulation with the new test proeedar cabs of commercial vehicles of
various categories. It is based on documents witl@wsymbol (Informal documents Nos.
GRSP-44-01 (the Russian Federation), GRSP-44-O7ed&w, GRSP-44-25 (OICA)),
distributed during the forty-fourth session of GR8Re report ECE/TRANS/WP.29/GRSP/44,
pp. 35, 36, 37, 38), as well as on formal documeE@E/TRANS/WP.29/GRSP/2007/15
(Sweden).

The amendments made to the existing text of theulRkggn are either printed in bold or
strikethrough characters.
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AGREEMENT

CONCERNING THE ADOPTION OF UNIFORM TECHNICAL PRESCR IPTIONS
FOR WHEELED VEHICLES, EQUIPMENT AND PARTS WHICH CAN BE FITTED
AND/OR BE USED ON WHEELED VEHICLES AND THE CONDITIO NS FOR
RECIPROCAL RECOGNITION OF APPROVALS GRANTED ON THE BASIS OF
THESE PRESCRIPTIONS

Proposal for revision of UN ECE Regulation No 29
Transmitted by the experts of the Russian Federatio

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF VEHIC LES
WITH REGARD TO THE PROTECTION OF THE OCCUPANTS
OF THE CAB OF A COMMERCIAL VEHICLE

Note: This document is distributed to the experts orsasSafety only.
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2.1

2.2.

2.2.1.
2.2.2.

2.3.

2.4.

3.1.

3.2.

PROPOSAL

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF VEHIES
WITH REGARD TO THE PROTECTION OF THE OCCUPANTS OF
THE CAB OF A COMMERCIAL VEHICLE

SCOPE

This Regulation applies to commercial vehiclesatiegory N/ with regard to the
protection of the occupants of the cab.

DEFINITIONS
For the purpose of this Regulation:

"approval of a vehiclemeans the approval of a vehicle type pursuanth®
requirements of this Regulation, with regard to phatection of the occupants of the
cab of a commercial vehicle in the event of headmpact, of overturning, or of
shifting of the load;

"vehicle typgémeans a category of power-driven vehicles whigmat differ in such
essential respects as:

the dimensions, shapes and materials afadhmponents of the vehicle cab; or
the manner of attachment of the cab to hlassis frame;

"transverse plahaeneans a vertical plane perpendicular to the nmetbagitudinal
plane of the vehicle;

"longitudinal planemeans a plane parallel to the median longitudpiahe of the
vehicle.

APPLICATION FOR APPROVAL

The application for approval of a vehicle typith regard to the protection of the
occupants of the cab of a commercial vehicle shallsubmitted by the vehicle
manufacturer or by his duly accredited represergati

It shall be accompanied by drawings of theialehshowing the position of the cab
on the vehicle and the manner of its attachment, by sufficiently detailed
drawings relating to the structure of the cabftadl said drawings being submitted in
triplicate.

1/ As defined in Annex 7 to the Consolidated Resofuttm the Construction of vehicles
(R.E.3), document TRANS/WP.29/78/Rev.1/Amend.Jdaasamended by Amendment 4.
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APPROVAL

If the vehicle type submitted for approval suant to this Regulation meets the
requirements of paragraph 5 hereof, approval dfithicle type shall be granted.

An approval number shall be assigned to egoh approved. lts first two digits (at
present-0203 corresponding to the-023 series of amendments) shall indicate the
series of amendments incorporating the most regejor technical amendments
made to the Regulation at the time of issue ofajeroval. The same Contracting
Party may not assign the same number to anothéclediipe within the meaning of
paragraph 2.2 above.

Notice of approval or of extension or of refusr of withdrawal of approval or

production definitely discontinued of a vehicle ¢ypursuant to this Regulation shall
be communicated to the Parties to the Agreementiwlpply this Regulation by

means of a form conforming to the model in annéx this Regulation.

There shall be affixed, conspicuously and meadily accessible place specified on
the approval form, to every vehicle conforming teehicle type approved under this
Regulation an international approval mark consistih

a circle surrounding the letter "E" followédg the distinguishing number of the
country which had granted appro¥l

the number of this Regulation, followed hg tetter "R", a dash and the approval
number to the right of the circle prescribed ingogmaph 4.4.1.; and

1 for Germany, 2 for France, 3 for ltaly, 4 for tNetherlands, 5 for Sweden, 6 for Belgium,
7 for Hungary, 8 for the Czech Republic, 9 for $pal0 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 f@witzerland, 15 (vacant), 16 for
Norway, 17 for Finland, 18 for Denmark, 19 for Raraa 20 for Poland, 21 for Portugal,
22 for the Russian Federation, 23 for Greece, 24rétand, 25 for Croatia, 26 for Slovenia,
27 for Slovakia, 28 for Belarus, 29 for Estonia,(88cant), 31 for Bosnia and Herzegovina,
32 for Latvia, 33 (vacant), 34 for Bulgaria, 35 ¢aat), 36 for Lithuania, 37 for Turkey,
38 (vacant), 39 for Azerbaijan, 40 for The formeugéslav Republic of Macedonia,
41 (vacant), 42 for the European Community (Appi®waae granted by its Member States
using their respective ECE symbol), 43 for Japah,(vacant), 45 for Australia, 46 for
Ukraine, 47 for South Africa, 48 for New Zealan@, f#6r Cyprus, 50 for Malta, 51 for the
Republic of Korea, 52 for Malaysia, 53 for Thailans4 and 55 (vacant) and 56 for
Montenegro. Subsequent numbers shall be assignetthér countries in the chronological
order in which they ratify or accede to the Agreatrféoncerning the Adoption of Uniform
Technical Prescriptions for Wheeled Vehicles, Emépt and Parts which can be Fitted
and/or be Used on Wheeled Vehicles and the Conditfor Reciprocal Recognition of
Approvals Granted on the Basis of these Prescrigtiand the numbers thus assigned shall
be communicated by the Secretary-General of théedrNations to the Contracting Parties
to the Agreement.
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4.4.3.

4.5.

4.6.

4.7.
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5.1.

5.2.

5.3.

5.4.

5.4.1.

an additional symbol separated from the rermob this Regulation by a vertical line
and consisting of the letter"CD" if the cab meets the requirements of tesb&

If the vehicle conforms to a vehicle type awed, under one or more other
Regulations annexed to the Agreement, in the cgumbich has granted approval
under this Regulation, the symbol prescribed iragaaph 4.4.1 need not be repeated,;
in such a case the additional numbers and symkfoll adhe Regulations under
which approval has been granted in the country lwhias granted approval under
this Regulation shall be placed in vertical coluntosthe right of the symbol
prescribed in paragraph 4.4.1.

The approval mark shall be clearly legible badndelible.

The approval mark shall be placed close tonathe vehicle data plate affixed by the
manufacturer.

Annex 2 to this Regulation gives examplesradragyements of approval marks.

REQUIREMENTS

The cab of the vehicle shall be so designatl smattached to the vehicle as to
eliminate to the greatest possible extent the oisknjury to the occupants in the
event of an accident.

satisfied-the-requirements-on-frontal-impact-(f8st Test conditions are specified
in Annex 3 to this Regulation. At the manufacturers choice, one, two or three
cabs shall be subjected to tests.

For category N and category N vehicles with the gross vehicle mass less than
7.5 tonnes the requirements of Regulation No 29 asnended by the 02 series of
amendments are applicable. A vehicle type of catery N; that has been
approved according to Regulation No. 33 or Regulain No. 94 may be
considered to have satisfied the requirements of i Regulation on frontal
impact with regard to the 02 series of amendments.

The cabs of category Nvehicles with the gross vehicle mass more than 7.5
tonnes and those of category Nvehicles shall meet the following requirements:

Frontal impact test (test A)

The impact energy shall be determined on the basi necessity of evaluating
the strength of the cab in the event of front colsion.

Only ‘cab-over-engine’ vehicles shall be subjectei test A.

For category N1 and category N2 vehicles with thasg vehicle mass less than 7.5 tonnes
the letter*C” is affixed if the cab meets the requirementgast C of Regulation No. 29 as
amended by the 02 series of amendments.
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Front pillar impact test (Test B)

The purpose of the front pillar impact test is to @aluate the strength of the cab
in the event of 90 overturn followed by a collision with a wall, a tree or a post.

Roof strength test (TesiC)

The purpose of this test is to evaluate the roof ingth in the event of 180°
overturn of the vehicle.

The test consists of two phases. The first phaseclades the lateral impact of the
cab. The second phase consists in application oast load on the cab roof. For
both phases of test C the same cab shall be used.

Rear-wall strength test (Test D)

The purpose of this test is to evaluate the rear-vilastrength of the cab in the
event of a possible load shift.

At manufacturer’s choice, the cab of category Blvehicles with gross mass 7.5
tonnes and more and category BNvehicles shall undergo either all the tests
specified in paragraph 5.4., or only tests A, B an@.

Survival space required after the test or tests

After undergoing each of the tests referred tparagraptb.4. above, the cab of the
vehicle shall exhibit a survival space allowing @oenodation of the manikin
defined in annex 3, appendix 2 on the seat, whendtter is in its median position,
without contact between thtest manikin and non-resilient partsvith Shore
scleroscope hardness equal to 50 or moreIe—taem%a%e—mstaHaHen—the—mmm

spaee As an alternatlvea 50“ percentlle dummy Hybrld [l not equped W|th
transducers, the description of which is given in Bgulation No. 94, may be used

The space so defined shall be verified for eveat provided by the manufacturer.

Other conditions

During the tests the components by which the sabecured to the chassis frame
may be distorted or broken, provided that the @bhains attached to the chassis
frame.

During the test the steering wheel and the seatingosition shall correspond to
their positions in normal use as prescribed by thenanufacturer.

None of the doors shall open during the tests thitdoors shall not be required to
open after testing.

TestsB-and€ need not be carried out if the manufacturer canwshy calculations
of the strength of the component parts of the aabyoother means that-the-roeef or



page 8

6.1.

6.1.1.

6.1.2.

6.2.

6.3.

7.1.

7.2.

7.3.

8.1.

8.2.

rear—wall the cab will not undergo dangerous deformatich—to—the—pegiis
(penetration into the survival space) if subjediedhe-conditions—of-tesiB-and-C
any of the tests

MODIFICATIONS AND EXTENSION OF APPROVAL OF THEERHICLE TYPE

Every modification of the vehicle type shak Imotified to the administrative
department which approved the vehicle type. Tleagadment may then either:

consider that the modifications made arekelyl to have an appreciable adverse
effect, and that in any case the vehicle still mdle¢ requirements; or

require a further test report from the técdlnservice responsible for conducting the
tests.

Confirmation or refusal of approval, specityinthe alterations, shall be
communicated by the procedure specified in pardgdap. above to the Contracting
Parties to the Agreement which apply this Reguhatio

The competent authority issuing the extengibrapproval shall assign a series
number for such an extension and inform thereof dtieer Parties to the 1958
Agreement applying this Regulation by means of mmanication form conforming
to the model in annex 1 to this Regulation.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall compith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%Rg with the following
requirements:

Every vehicle bearing an approval mark asapitesd under this Regulation shall
conform to the vehicle type approved as regardsifes capable of affecting the
characteristics of the cab.

In order to verify conformity as prescribedoeragraph 7.1. above, serially-produced
vehicles bearing the approval mark required by Regulation may be subjected to
random checks.

As a general rule, the checks aforesaid shall confined to the taking of
measurements. However, the vehicles shall if rsecgde subjected to the tests

described-in-annex-3-te-this-Regulatiorihis Regulation.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a vehigbe fpursuant to this Regulation may be
withdrawn if the requirement laid down in paragraph. above is not complied with
or if the cab fails to pass the checks prescribguhragraphs 7.2 and 7.3. above.

If a Party to the Agreement which applies Regulation withdraws an approval it
has previously granted, it shall forthwith notifiret other Contracting Parties
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applying this Regulation by means of a communicatiorm conforming to the
model in Annex 1 to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasesntanufacture a vehicle type
approved in accordance with this Regulation, hdl sleainform the authority which
granted the approval. Upon receiving the relevarhmunication that authority
shall inform thereof the other Parties to the 19%@eement which apply this
Regulation by means of a communication form confognto the model in Annex 1
to this Regulation.

TRANSITIONAL PROVISIONS

As from the official date of entry into forod the 02 series of amendments, no
Contracting Party applying this Regulation shaluse to grant ECE approval under
this Regulation as amended by the 02 series of dments.

As from 1 October 2002 Contracting Party wipgl this Regulation shall grant ECE
approvals only if the requirements of this Regolatias amended by the 02 series of
amendments are satisfied.

As from 1 October 2002 Contracting Party gipgl this Regulation may refuse to
recognize approvals which were not granted in atwre with the 02 series of
amendments to this Regulation.

As from the official date of entry into forceof the 03 series of amendments, no
Contracting Party applying this Regulation shall rduse to grant ECE approval
under this Regulation to the new types of cabs safying this Regulations as
amended by the 03 series of amendments.

Six years after the date of entry into force fothe 03 series of amendments
Contracting Parties applying this Regulation shallgrant ECE approval under

this Regulation to the new types of cabs only if #h requirements of this

Regulation, as amended by the 03 series of amendntgrare satisfied.

Contracting Parties applying this Regulation Isall not refuse to grant the
approval to the cabs that have been approved accardy to the requirements of
this Regulation as amended by the 02 series of antknents.

NAMES AND ADDRESSES OF TECHNICAL SERVICES CONBUING
APPROVAL TESTS, AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreement which apply this Regn shall communicate to the
Secretariat of the United Nations the names andeadds of the technical services
conducting approval tests and of the administratilepartments which grant
approval and to which forms certifying approval @fusal or withdrawal of
approval, issued in other countries, are to be sent
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Annex 1

COMMUNICATION

(maximum format: A4 (210 x 297 mm)

Issued by: Name of administration

concerning: 4 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWAL
PRODUCTION DEFINITELY DISCONTINUED

of a vehicle type with regard to the protectiontloé occupants of the cab of a commercial
vehicle pursuant to Regulation No.

Approval NO: .........cevveeennnn. Extension No:.................
1. Trade name or mark of the vehicle:

2. Vehicle type

3. Manufacturer's name and address:

4. If applicable, name and address of manufacturepresentative
5. Brief description of the cab's design and metbioattachment
6. Vehicle submitted for approval:

7. Technical service responsible for conductingraygl:

8. Date of test report issued by that service

9. Number of test report issued by that service

1/ Distinguishing number of the country which has gedrextended/refused/withdrawn approval
(see approval provisions in the Regulation).
¢/ Strike out what does not apply.
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10.  Approval granted/extended/refused/withdr&wn
11 Position of approval mark on the vehicle:
12 Place
13. Date
14. Signature

The list of documents deposited with the Adminiséea Service which has granted approval is
annexed to this communication and may be obtaine@qguest.

¢/ Strike out what does not apply.
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Annex 2

ARRANGEMENTS OF APPROVAL MARKS

Model A

(See paragraph 4.4 of this Regulation)

i : i
d {.ﬂ; 29 R|C - 012439 :
!

The above approval mark affixed to a vehicle shtvesvehicle type concerned has with regard
to the protection of the occupants of the cab @ommercial vehicle, been approved in the

Netherlands (E 4), under the numio&2439 ; s the

requirements-of-test-CThe first two digits of the approval number iratie the Regulation No.
29 already included the@3 62 series of amendments when the approval was given.

Model B

(See paragraph 4.5 of this Regulation)

29  1012439|
24.130/ 011628

|

LER

=1

= & mm min

The above approval mark affixed to a vehicle shtved the vehicle type concerned has been

approved in the Netherlands (E 4) pursuant to Raiguis Nos. 291 24Y. (In the case of the
latter Regulation the corrected absorption coeffitis 1.30 nif). Fhe-eab-of the-vehicle-meets

the-requirements—of-test CThe approval numbers indicate that on the datesvioich these

approvals were granted Regulations Nos. 29 and@dded thé3 02 series of amendments.

1/ The second number is given merely as an example.
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Annex 3
TEST PROCEDURE

Doors

Before the test the doors of the cab shall be dibsg not locked.

Engine

For test A the engine, or a model equivalent tioeiea mass, dimensions and
mounting, shall be fitted to the vehicle.

Anchorage of the cab

For test A, the cab shall be mounted on a vehiEla. test83, C and D the cab shall,
at the manufacturer's choice, be mounted eithex wehicle or on a separate frame.
The vehicle or frame shall be secured in the maprescribed in appendix 1 to this
annex.

Front impact test (test A)
For the front impact test, see figure 1.

| T — |
s . = =
=l
E[ L E |
L b )
pendulum « >

Fig. 1 — Front impact test (test A).



page 1

4.1.
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5.1.2.

4

Description of the swing-bob

The swing-bob shall be made of steel andnass shall be evenly-distributed; its
mass shalhot beless thanl,500+-250kg. Its striking surface, rectangular and flat,
shall beb = 2,500 mm wide and = 800 mm high. Its edges shall be rounded to a
radius of curvature of not less than 15 mm.

The swing-bob assembly shall be of rigidstarction. The swing-bob shall be
freely suspended by two beams rigidly attached tnd spaced not less thars

1,000 mm apart—'Fhe—beams—ehaLLbe—ef—l—seeLﬂh—aweb—hngl%ef—neHess%han

beams shaII not be Iess thhn: 3, 500 mm Iong from the axis of suspensmn to the
geometric centre of the bob.

The swing-bob shall be so positioned thahénvertical position:
its striking face is in contact with tlsedmost part of the vehicle;
its centre of gravity =50 +5/ - 0 mm below the R point of the driver'stsead
its centre of gravity is in the median longitudipdne of the vehicle.
The swing-bob shall strike the cab at thatfia the direction towards the rear of the

cab. The direction of impact shall be horizontadl ghall be parallel to the median
Iong|tud|nal plane of the vehlcle The |mpact (gyeshall be55 kJ Q—OGQ—mkglf—fer

Front pillar impact test (Test B)

For the cab’s front pillar impact test,see figure 2.

Description of the swing-bob

The swing-bob shall be made of steel and its maska#l be evenly-distributed; its

mass shall not be less than 1,000 kg. The swingkbehall be cylindrical with the

diameter of cylinder d = 600 mm and the width b ofnot less than 2,500 mm. Its
edges shall be rounded to a radius of curvature afot less than 15 mm.

The swing-bob assembly shall be of rigid construain. The swing-bob shall be
freely suspended by two beams rigidly attached td and spaced not less than f =

1,000 mm apart#he—beams—shalldeef—l—seehem%—a4~eb44e+gh%e#neuess4han

beams shaII not be Iess than L = 3 500 mm Iong frothe axis of suspension to the
geometric centre of the bob.
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pendulum -

Fig. 2. — Front pillar impact test (Test B).

5.1.3. The swing-bob shall be so positioned that in the vigcal position it shall be capable
to strike the middle of the windscreen pillars’ heght in the direction towards the
rear of the cab. The direction of impact shall béhorizontal and shall be parallel to
the median longitudinal plane of the vehicle. Thanpact energy shall be 29.4 kJ.

6. Roof strength teqiTestB C)

For the roof strength test, see figure 3.

Fig. 3. Roof strength test (Test C).
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6.1.

6.1.1.

The roof strength test is aimed at evaluating theasistance of a cab to deformations
occurring in a 180° overturn. The load is divided mto two phases: the dynamic pre-
load P; simulating the lateral load applied to the cab topat the moment the vehicle
overturns 90° and more; and the static load on theoof P,, simulating the load on
the cab roof of the overturned vehicle. For both tst phases the same cab shall be
used.

In the phase of dynamic load, the cab top shall bstroked with the rigid plate
positioned at the angle of 20° to the vertical anthe impact energy shall equal to
17.6 kJ. The movable part can be the plate susperdldy two beams (the swing-
bob), or the plate rigidly attached to a movable @tform, or the cab mounted on a
movable chassis frame. The plate dimensions shaléltapable to provide a contact
with the cab of only an inner surface of the plate.

Description of the swing-bob

6.1.1.1. The swing-bob shall be made of steel and its madsali be evenly-distributed; its
mass shall not be less than 1,500 kg. The swingkbassembly shall be of rigid
construction. The swing-bob shall be freely suspéled by two beams rigidly
attached to it and spaced not Iess than 1,000 mmam —'Fhe—leeams—shau—be—ef— "

6.2.

least—an—eqenatent—mement—ef—mertla“he beams shaII not be Iess than 3, 500 mm

long from the axis of suspension to the geometrieotre of the bob.

In the phase of load on the roof, the cab roofhall be subject to a static load by
means of a flat rigid plate simulating the ground arface that is in contact with the
cab roof of the overturned vehicle. The plate shhbe parallel to the horizontal
bearing surface and shall move parallel to the veital plane of the vehicle. The
plate shall be large enough and shall be positionad such a manner that the cab
is in contact with only the inner surface of the pte, but not its edges.

The roof of the cab shall withstand a static loadesponding to the maximum mass
authorized for the front axle or axles of the vkhlsubject to a maX|mum ef-10-tonnes

Rear-wall strength (test D)

For the rear-wall strength test see flgure 4
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7.1.

7.1.1.

7.1.2.

7.1.3.

7.1.3.1.

7.1.3.2.

7.1.3.3.

7.1.4.

Fig. 4. — Rear-wall strength test

Description of the swing-bob

The swing-bob shall be made of steel and its magsall be evenly-distributed; its
mass shall not be less than 1,500 kg. Its strikingurface, rectangular and flat,
shall be b = 2,500 mm wide and h = 800 mm high. sliedges shall be rounded to a
radius of curvature of not less than 15 mm.

The swing-bob assembly shall be of rigid construan. The swing-bob shall be
freely suspended by two beams rigidly attached td and spaced not Iess than f =

beams shaII not be Iess than L 3 500 mm Iong frot‘ne axis of suspension to the
geometric centre of the bob.

The swing-bob shall be so positioned that in the v&cal position:

its striking face is in contact with the rearmost @rt of the cab;

its centre of gravity is between the floor and theoof of the cab;

its centre of gravity is in the median longitudinalplane of the vehicle.

The swing-bob shall strike the cab in the directiontowards the rear-wall. The
impact energy shall be 29.4 kJ.
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1.1

1.2.

1.3.

1.4.

1.5.

Annex 3 - Appendix 1

INSTRUCTIONS FOR SECURING VEHICLES TO THE TEST BED

Frontal impact

Test A shall be applied to a cab mounted on theclein the following way (see
figure 1 below).

Anchoring chains or ropes

Each anchoring chain or rope shall be of steelslvadl be capable of withstanding a
tractive load of at least 10 tons.

Blocking of the chassis frame

The longitudinal members of the chassis framel fleasupported on wooden blocks
across their full width and over a length of naslé¢han 150 mm. The front edges of
the blocks must not be situated forward of themeest point of the cab, nor rearward
of the mid-point of the wheel base. At the mantufeer's request the chassis frame
shall be set in the attitude it takes up when ldade

Longitudinal attachment

Rearward movement of the chassis frame shall rinéelil by chains or ropes A
attached to the front of the chassis frame symuoadlyiin relation to its longitudinal
axis, the points of attachment being not less 8@hmm apart. The chains or ropes
shall when tensioned form a downward angle of naremthan 25° with the
horizontal and their projection on a horizontalngahall form an angle of not more
than 10° with the longitudinal axis of the vehicl€he chains or ropes may cross one
another.

Lateral attachment

Lateral movement shall be limited by chains oresip attached to the chassis frame
symmetrically in relation to its longitudinal axisThe points of attachment to the
chassis shall be not more than 5 m and not less 3hen from the front of the
vehicle. The chains or ropes shall when tensidoes a downward angle of not
more than 20° with the horizontal and their pratton a horizontal plane shall
form an angle of not less than 25° and not more #% with the longitudinal axis of
the vehicle.

Tensioning of chains or ropes and rear attachm

The chain or rop€ shall, to begin with, be placed under a load girapimately

1 kN 100-kgt. All slack in the four chains or ropes A aBdshall then be taken up
and chain or rop€ shall be subjected to a tensile stress of notthess 10 kN 1,000
kgt. The angle of chain or rogéwith the horizontal shall not exceed 15°. A vetic
blocking force of not less tha&d00 N-50-kgf shall be applied at point D between the
chassis frame and the ground.
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Equivalent mounting

At the request of the manufacturer the test magarged out with the cab mounted
on a special frame, on condition that this methédnounting is shown to be
equivalent to mounting on the vehicle.

Front pillars impact

Cab mounted on the vehicle (see.fid

Measures shall be taken to ensure that the vehictioes not shift appreciably
during the test. For this purpose the hand-brake sall be applied, a gear
engaged and the front wheels wedged with chocks.

Cab mounted on a frame

Measures shall be taken to ensure that the cab doemt shift
appreciably during the test.

Roof strength

Cab mounted on the vehicle

Measures shall be taken to ensure that the vethiee not shift appreciably during
the test. For this purpose the hand-brake shadippdied, a gear engaged and the
front wheels wedged with chocks. Deformation of ¥agious components of the
suspension (springs, tyres, etc.) shall be eliraohély means of rigid members.

Cab mounted on a frame

Measures shall be taken to ensure that the frames dwmt shift
appreciably during the test.

Strength of rear wall

Cab mounted on the vehicle

Measures shall be taken to ensure that the vedmés not shift appreciably
during the test. For this purpose the hand-bralkdl bl applied, a gear engaged
and the front wheels wedged with chocks.

Cab mounted on a frame

Measures shall be taken to ensure that the franes dmt shift
appreciably during the test.
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Annex 3 - Appendix 2

MANIKIN TO BE USED TO VERIFY THE SURVIVAL SPACE

(Fiftieth-percentile male body)
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Material: Polystyrene; density 0.0169 g/&@m
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Mass

Dimensions

4.54 kg

AA Breadth of head

AB Combined height of head and neck
Distance from top of head to shoulder pivot
Calf depth

Height from seat to top of shoulder

Height of elbow rest

Knee height

Chest depth

Distance from seat back to knee

Distance from elbow to fingertip
Length of foot

Length of head

Height from seat to top of head

V Shoulder breadth

Breadth of foot

Distance between hip point centres

Chest breadth

Height of head and chin

Forearm thickness

Distance between verticle centreline of torsoegabf head
Distance between shoulder pivot and elbow pivot
Knee pivot, height from ground

Thigh breadth

Lap height (sitting)

Distance from top of head to 'H' point
Distance between hip pivot and knee pivot
Ankle pivot, height from ground

Jx——SQ *0o oo ow é<cHU);U"UOzC—ITImD

15.3 cm
24.4 cm

10.6 cm
62.0cm
21.0cm
54.6 cm
23.0cm
59.5cm
49.0 cm
26.6 cm
21.1cm
90.0cm
45.3 cm
7.7 cm
17.2 cm
30.5cm
22.1cm
9.4 cm
10.2 cm
28.3cm
50.5cm
16.5cm
56.5 cm
81.9cm
4206 C
8.9cm
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Annex 4

PROCEDURE FOR DETERMINING THE "H" POINT AND THE AQJAL
TORSO ANGLE FOR SEATING POSITIONS IN MOTOR VEHICLES

1. PURPOSE
The procedure described in this annex is usedtabksh the "H" point location and
the actual torso angle for one or several seatositipns in a motor vehicle and to
verify the relationship of measured data to desiggecifications given by the vehicle
manufacturey.

2. DEFINITIONS

For the purposes of this annex:

2.1. "Refe_rence datameans one or several of the following charadiiessof a seating
position:

2.1.1. the "H" point and the "R" point and theiat®nship,

2.1.2. the actual torso angle and the design mmgte and their relationship.

2.2. "Three-dimensional 'H' point machin@-D H machine) means the device used for

the determination of "H" points and actual torsglas. This device is described in
appendix 1 to this annex;

2.3. "H' point means the pivot centre of the torso and the tlwgthe 3-D H machine
installed in the vehicle seat in accordance wittageaph 4 below. The "H" point is
located in the centre of the centreline of the dewvhich is between the "H" point
sight buttons on either side of the 3-D H maching&he "H" point corresponds
theoretically to the "R" point (for tolerances sea&ragraph 3.2.2. below). Once
determined in accordance with the procedure destrib paragraph 4, the "H" point
is considered fixed in relation to the seat-cuslitacture and to move with it when
the seat is adjusted;

2.4. "R’ point or "seating reference point #heans a design point defined by the vehicle
manufacturer for each seating position and estadaliswith respect to the three-
dimensional reference system;

2.5. "Torso-ling means the centreline of the probe of the 3-D Htmrae with the probe
in the fully rearward position;

1/ In any seating position other than front seateretthe "H" point cannot be determined
using the "Three-dimensional 'H' point machine'pavcedures, the "R" point indicated by the
manufacturer may be taken as a reference at theeticm of the competent authority.
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2.6. "Actual torso anglemeans the angle measured between a verticathmoeigh the
"H" point the the torso line using the back angladyant on the 3-D H machine.
The actual torso angle corresponds theoreticallyth® design torso angle (for
tolerances see paragraph 3.2.2. below):

2.7. "Design torso andlaneans the angle measured between a verticathioeigh the
"R" point and the torso line in a position whichrresponds to the design position of
the seat-back established by the vehicle manufagtur

2.8. "Centreplane of occupdniC/LO) means the median plane of the 3-D H maehin
positioned in each designated seating positiois; iepresented by the coordinate of
the "H" point on the "Y" axis. For individual seatthe centreplane of the seat
coincides with the centreplane of the occupantr dtber seats, the centreplane of
the occupant is specified by the manufacturer;

2.9. "Three-dimensional reference systeneans a system as described in appendix 2 to
this annex;
2.10. "Fiducial marKsare physical points (holes, surfaces, marks demtations) on the

vehicle body as defined by the manufacturer;

2.11. "Vehicle measuring attituleneans the position of the vehicle as defined ey t
coordinates of fiducial marks in the three-dimenaiaeference system.

3. REQUIREMENTS

3.1. Data presentation

For each seating position where reference dataegngred in order to demonstrate
compliance with the provisions of the present Ragoh, all or an appropriate
selection of the following data shall be presentethe form indicated in appendix 3
to this annex:

3.1.1. the coordinates of the "R" point relativerte three-dimensional reference system;
3.1.2. the design torso angle;
3.1.3. all indications necessary to adjust the ¢#at is adjustable) to the measuring

position set out in paragraph 4.3. below.



3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

4.1.

4.2.

4.3.
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Relationship between measured data and dsgapifications

The coordinates of the "H" point and theugabf the actual torso angle obtained by
the procedure set out in paragraph 4. below sleatidmnpared, respectively, with the
coordinates of the "R" point and the value of tlesign torso angle indicated by the
vehicle manufacturer.

The relative positions of the "R" point ahd "H" point and the relationship between
the design torso angle and the actual torso arnglkk Ise considered satisfactory for
the seating position in question if the "H" poias defined by its coordinates, lies
within a square of 50 mm side length with horizérdad vertical sides whose

diagonals intersect at the "R" point, and if theuakttorso angle is within 5° of the

design torso angle.

If these conditions are met, the "R" pomd ¢he design torso angle, shall be used to
demonstrate compliance with the provisions of Regulation.

If the "H" point or the actual torso angleed not satisfy the requirements of
paragraph 3.2.2. above, the "H" point and the &¢twso angle shall be determined
twice more (three times in all). If the resultsteb of these three operations satisfy
the requirements, the conditions of paragraph 3ah8ve shall apply.

If the results of at least two of the thogeerations described in paragraph 3.2.4.
above do not satisfy the requirements of paragBapl2. above, or if the verification
cannot take place because the vehicle manufadtasefailed to supply information
regarding the position of the "R" point or regaglithe design torso angle, the
centroid of the three measured points or the aeetdghe three measured angles
shall be used and be regarded as applicable icaaéls where the "R" point or the
design torso angle is referred to in this Reguhatio

PROCEDURE FOR "H" POINT AND ACTUAL TORSO ANGLE DERMINATION

The vehicle shall be preconditioned at theufagturer's discretion, at a temperature
of 20 + 10°C to ensure that the seat material reached roomeenpe. If the seat
to be checked has never been sat upon, a 70 tg Bérkon or device shall sit on the
seat twice for one minute to flex the cushion amdkb At the manufacturer's
request, all seat assemblies shall remain unlofateal minimum period of 30 min
prior to installation of the 3-D H machine.

The vehicle shall be at the measuring attitlefened in paragraph 2.11. above.

The seat, if it is adjustable, shall be adjddirst to the rearmost normal driving or
riding position, as indicated by the vehicle mactideer, taking into consideration

only the longitudinal adjustment of the seat, edilg seat travel used for purposes
other than normal driving or riding positions. Wl@&ther modes of seat adjustment
exist (vertical, angular, seat-back, etc.) thesk then be adjusted to the position

specified by the vehicle manufacturer. For suspanseats, the vertical position

shall be rigidly fixed corresponding to a normalvohg position as specified by the

manufacturer.
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4.4, The area of the seating position contactetheyd8-D H machine shall be covered by
a muslin cotton, of sufficient size and approprigteure, described as a plain cotton
fabric having 18.9 threads per trand weighing 0.228 kg/mor knitted or non-
woven fabric having equivalent characteristics.tet is run on a seat outside the
vehicle, the floor on which the seat is placed Isl@lve the same essential
characteristics as the floor of the vehicle in which the seantended to be used.

4.5. Place the seat and back assembly of the 3ptat¢hine so that the centreplane of the
occupant (C/LO) coincides with the centreplane led 8-D H machine. At the
manufacturer's request, the 3-D H machine may besthmboard with respect to the
C/LO if the 3-D H machine is located so far outlhibénat the seat edge will not
permit levelling of the 3-D H machine.

4.6. Attach the foot and lower leg assemblies ¢ostat pan assembly, either individually
or by using the T-bar and lower leg assembly. & lihrough the "H" point sight
buttons shall be parallel to the ground and pengeiat to the longitudinal
centreplane of the seat.

4.7. Adjust the feet and leg positions of the 3-InBichine as follows:
4.7.1. Designated seating position: driver angidetfront passenger

4.7.1.1. Both feet and leg assemblies shall be chéwsvard in such a way that the feet take
up natural positions on the floor, between the ajey pedals if necessary. Where
possible the left foot shall be located approxinyatke same distance to the left of
the centreplane of the 3-D H machine as the rigbt is to the right. The spirit level
verifying the transverse orientation of the 3-D ldahine is brought to the horizontal
by readjustment of the seat pan if necessary, omladjysting the leg and foot
assemblies towards the rear. The line passingigirahe "H" point sight buttons
shall be maintained perpendicular to the longitataentreplane of the seat.

4.7.1.2. If the left leg cannot be kept parallelthe right leg and the left foot cannot be
supported by the structure, move the left footlunis supported. The alignment of
the sight buttons shall be maintained.

4.7.2. Designated seating position: outboard rear:

For rear seats or auxiliary seats, the legs @aéo as specified by the manufacturer.
If the feet then rest on parts of the floor whichk at different levels, the foot which
first comes into contact with the front seat sis&lfve as a reference and the other
foot shall be so arranged that the spirit levelrgithe transverse orientation of the
seat of the device indicates the horizontal.

4.7.3. Other designated seating positions:
The general procedure indicated in paragraph 4abdve shall be followed except
that the feet shall be placed as specified by #ecle manufacturer.

4.8. Apply lower leg and thigh weights and leved 8¢D H machine.

4.9. Tilt the back pan forward against the forwsii@p and draw the 3-D H machine away
from the seat-back using the T-bar. Reposition3tieH machine on the seat by one
of the following methods:

2/ Tilt angle, height difference with a seat mountisigrface texture, etc..



4.9.1.

4.9.2.

4.10.

4.11.

4.12.

4.13.
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If the 3-D H machine tends to slide rearwarsk the following procedure. Allow
the 3-D H machine to slide rearward until a forwaatizontal restraining load on
the T-bar is no longer required i.e. until the spah contacts the seat-back. If
necessary, reposition the lower leg.

If the 3-D H machine does not tend to sthelerward, use the following procedure.
Slide the 3-D H machine rearwards by applying azomtal rearward load to the T-

bar until the seat pan contacts the seat-back flgaee 2 of appendix 1 to this

annex).

Apply a 100 + 10 N load to the back and pesembly of the 3-D H machine at the
intersection of the hip angle quadrant and the THoaising. The direction of load
application shall be maintained along a line pag&n the above intersection to a
point just above the thigh bar housing (see fighiref appendix 1 to this annex).
Then carefully return the back pan to the seat-badkare must be exercised
throughout the remainder of the procedure to pre@ed H machine from sliding
forward.

Install the right and left buttock weightgldhen, alternately, the eight torso weights.
Maintain the 3-D H machine level.

Tilt the back pan forward to release theitensn the seat-back. Rock the 3-D H
machine from side to side through 10° arc (5° teheaide of the vertical
centreplane) for three complete cycles to releasyeagcumulated friction between
the 3-D H machine and the seat.

During the rocking action, the T-bar of the 3-Drtdchine may tend to diverge from
the specified horizontal and vertical alignment.heTT-bar must therefore be
restrained by applying an appropriate lateral Idadng the rocking motions. Care
shall be exercised in holding the T-bar and rockivg3-D H machine to ensure that
no inadvertent exterior loads are applied in aie@ror fore and aft direction.

The feet of the 3-D H machine are not to be rastthor held during this step. If the
feet change position, they should be allowed toaiamn that attitude for the
moment.

Carefully return the back pan to the seat-backdatk the two spirit levels for zero
position. If any movement of the feet has occudadng the rocking operation of
the 3-D H machine, they must be repositioned devis!:

Alternately, lift each foot off the floor the mmum necessary amount until no
additional foot movement is obtained. During thisng, the feet are to be free to
rotate,- and no forward or lateral loads are t@pplied. When each foot is placed
back in the down position, the heel is to be intaohwith the structure designed for
this.

Check the lateral spirit level for zero posititimecessary, apply a lateral load to the
top of the back pan sufficient to level the 3-D ldahine's seat pan on the seat.

Holding the T-bar to prevent the 3-D H maehirom sliding forward on the seat
cushion, proceed as follows:
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(a) return the back pan to the seat-back;

(b) alternately apply and release a horizontalwaed load, not to exceed 25 N, to
the back angle bar at a height approximately atcdrdgre of the torso weights
until the hip angle quadrant indicates that a staloisition has been reached after
load release. Care shall be exercised to ensutenth&xterior downward or
lateral loads are applied to the 3-D H machinanifther level adjustment of the
3-D H machine is necessary, rotate the back pavefak, re-level, and repeat the
procedure from paragraph 4.12.

4.14. Take all measurements:

4.14.1. The coordinates of the "H" point are meadwrith respect to the three-dimensional
reference system;

4.14.2. The actual torso angle is read at the bagke quadrant of the 3-D H machine with
the probe in its fully rearward position.

4.15. If a re-run of the installation of the 3-D riachine is desired, the seat assembly
should remain unloaded for a minimum period of 3@ prior to the re-run. The 3-
D H machine should not be left loaded on the seaerably longer than the time
required to perform the test.

4.16. If the seats in the same row can be regaadesimilar (bench seat, identical seats,
etc.) only one "H" point and one "actual torso afigihall be determined for each
row of seats, the 3-D H machine described in appehdo this annex being seated
in a place regarded as representative for the Ttws. place shall be:

4.16.1. in the case of the front row, the drive€at;
4.16.2. in the case of the rear row or rows, aerosgat.
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Annex 4 - Appendix 1

DESCRIPTION OF THE THREE-DIMENSIONAL "H" POINT MACHNEY
(3-D H machine)

1. Back and seat pans

The back and seat pans are constructed of regdgtastic and metal; they simulate
the human torso and thigh and are mechanicallyeoirag the "H" point. A quadrant
is fastened to the probe hinged at the "H" poimh&asure the actual torso angle. An
adjustable thigh bar, attached to the seat paaplesies the thigh centreline and
serves as a baseline for the hip angle quadrant.

2. Body and leg elements

Lower leg segments are connected to the seat gsmmibly at the T-bar joining the
knees, which is a lateral extension of the adjustdhigh bar. Quadrants are
incorporated in' the lower leg segments to measuee angles. Shoe and foot
assemblies are calibrated to measure the foot anglgo spirit levels orient the

device in space. Body element weights are platdbeacorresponding centres of
gravity to provide seat penetration equivalent @6a&kg male. All joints of the 3-D

H machine should be checked for free movement witlemcountering noticeable
friction.

1/ For details of the construction of the 3-D H miaetrefer to Society of Automobile Engineers
(SAE), 400 Commonwealth Drive, Warrendale, "Penvesyla 15096, United States of America.
The machine corresponds to that described in 12@dard 6549-1980
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Back pan ) Hesd room probe

Torso weight hanger

Back angla levet
Back sngle quadrant

Hip angle quadrant

Seat pan H-point sight button

Thigh weight pad

T-bar joining the knees

H-paint pivot

Lateral levet

Thigh bar

> h Knea angls quadrant

LF

A

.

Foot angis quadrant

Figure 1 — 3-D H machine elements designation
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Dimensions in millimetres
e | | 395 ‘

Direction and point of
application of load

variable from
108 10 424

Thigh weights

Figure 2 — Dimensions of the 3-D H machine elemantkload distribution
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Annex 4 - Appendix 2

THREE-DIMENSIONAL REFERENCE SYSTEM

1. The three-dimensional reference system is defing three orthogonal planes
established by the vehicle manufacturer (see fjgtre

2. The vehicle measuring attitude is establishedpbgitioning the vehicle on the
supporting surface such that the coordinates ofithueial marks correspond to the
values indicated by the manufacturer.

3. The coordinates of the "R" point and the "H"rppaare established in relation to the
fiducial marks defined by the vehicle manufacturer.

Zero Y plane vertcal

longitudinal zera ol-ne)—\

+2

A o x

Zero X plane {vertical
ransverse zero plane)

Zero Z plane (horizont
zero plane)

Supportng surface

Figure — Three-dimensil reference system

1/ The reference system corresponds to 1ISO Stadda@] 1978.
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3.1.

3.1.1.

3.1.2.
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Annex 5

REFERENCE DATA CONCERNING SEATING POSITIONS
Coding of reference data

Reference data are listed consecutively for eaetiirgy position. Seating positions
are identified by a two-digit code. The first digse an Arabic numeral and
designates the row of seats, counting from thetftorihe rear of the vehicle. The
second digit is a capital letter which designabeslbcation of the seating position in
a row, as viewed in the direction of forward motiohthe vehicle; the following
letters shall be used:

L = left
C =centre
R =right

Description of vehicle measuring attitude

Coordinates of fiducial marks

List of reference data
Seating position:

Coordinates of "R" point:

Design torso angle: :.................

3.1.3. Specifications for seat adjustmént

horizontal: e,

vertical: .,
angular: L,
torso angle: ..,

Note List reference data for further seating possiander 3.2. , 3.3., etc.

1/ Strike out what does not apply.



