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Regul ati on No. 29

UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF VEHI CLES W TH REGARD TO THE
PROTECTI ON OF THE OCCUPANTS OF THE CAB OF A COWWERCI AL VEHI CLE

1. SCOPE
[Option 1 (Existing])

This Regul ation applies to comercial vehicles which are intended
for the carriage of goods. It does not apply to agricultura
tractors and machi nery. ]

[Option 2

This Regul ation applies to the nmotor vehicles of categories N2 and
N3 with separate driver’s cab. It does not apply to agricultura
tractors and machi nery.”]

[Option 3

This Regul ation applies to notor vehicles of category N1 (excluding
vehicles with a total nmass |ower than 1500 kg), N2 and N3. It does
not apply to agricultural tractors and machinery.”]

[Option 4

Thi s Regul ation applied to comrercial vehicles which are intended
for the carriage of goods with a technically pernmitted maxi mum nmass
exceeding 2.5 tonnes. It does not apply to agricultural tractors
and machi nery. ]

2. DEFI NI TI ONS

For the purpose of this Regulation

2. 1. “approval of a vehicle” means the approval of vehicle type pursuant
to the requirenments of this Regulation, with regard to the
protection of the occupants of the cab of a comrercial vehicle in
the event of a head-on inpact, of overturning, or of shifting of the
| oad;

2.2. “vehicle type” means a category of power-driven vehicles which do
not differ in such essential respects as

2.2. 1. The di mensi ons, shapes and materials of the conponents of the
vehi cl e cab; or

2.2.2. t he manner of attachment of the cab to the chassis frame;

2.3. “transverse plane” means a vertical plane perpendicular to the
nmedi an | ongi tudi nal pl ane of the vehicle;

2. 4. “l ongi tudi nal plane” neans a plane parallel to the median
| ongi tudi nal pl ane of the vehicle.
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APPLI CATI ON FOR APPROVAL

The application for approval of a vehicle type with regard to the
protection of the occupants of the cab of a conmercial vehicle shal
be submitted by the vehicle manufacture or by his duly accredited
representative

It shall be acconpanied by drawi ngs of the vehicles, show ng the
position of the cab on the vehicle and the manner of its attachnent,
and by sufficiently detailed drawings relating to the structure of
the cab, all the said drawi ngs being subnitted in triplicate

APPROVAL

If the vehicle type submitted for approval pursuant to this
Regul ation nmeets the requirenments of paragraph 5. hereof, approval
of the vehicle type shall be granted.

An approval nunber shall be assigned to each type approved. |Its
first two digits (at present 03 corresponding to the 03 series of
amendrments) shall indicate the series of amendments incorporating
the nost recent mmjor technical amendnents made to the Regul ation at
the time of issue of the approval. The sane Contracting Party may
not assign the same nunber to another vehicle type within the
meani ng of paragraph 2.2. above.

Notice of approval or of extension or of refusal or of wthdrawal of
approval or production definitely discontinued of a vehicle type
pursuant to this Regulation shall be communicated to the Parties to
t he Agreenent which apply this Regulation by nmeans of a form
conformng to the nbdel in annex 1 to this Regul ation.

There shall be affixed, conspicuously and in a readily accessible

pl ace specified on the approval form to every vehicle conformng to
a vehicle type approved under this Regulation an internationa
approval mark consisting of:
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4.4.1. a circle surrounding the letter “E" followed by the distinguishing
nunber of the country which had granted approval; 1/

4.4, 2. the nunber of this Regulation, followed by the letter “R’, a dash
and the approval nunmber to the right of the circle prescribed in
paragraph 4.4.1.; and

4.4. 3. an additional synbol separated fromthe nunber of this Regulation by
a vertical line and consisting of the letter “C" if the cab neets
the requirenments of test C

4.5, If the vehicle conforms to a vehicle type approved, under one or
nore Regul ati ons annexed to the Agreement, in the country which has
granted approval under this Regulation, the synmbol prescribed in
paragraph 4.4.1. need not be repeated; in such a case the additiona
nunmbers and synbol s of the Regul ati ons under which approval has been
granted in the country which has granted approval under this
Regul ation shall be placed in vertical colums to the right of the
synbol prescribed in paragraph 4.4.1

4.6. The approval nmark shall be clearly |egible and be indelible.

4. 7. The approval mark shall be placed close to or on the vehicle data
pl ated affi xed by the manufacturer

4. 8. Annex 2 to this Regul ation gives exanples of arrangenents of
approval marks.

5. REQUI REMENTS

5.1. The cab of the vehicle shall be so designed and attached to the

vehicle as to elimnate to the greatest possible extent the risk of
injury to the occupants in the event of an accident.

1/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for
Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain,
10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenmbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 for Ireland, 25 for Croatia, 26 for

Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant),

31 for Bosnia and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35 (vacant), 36 for Lithuania, 37 for Turkey, 38 (vacant), 39 for Azerbaijan
40 for The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the
Eur opean Conmunity (Approvals are granted by its Menber States using their
respective ECE synmbol), 43 for Japan, 44 (vacant), 45 for Australia, 46 for
Ukraine, 47 for South Africa and 48 for New Zeal and. Subsequent nunbers
shal |l be assigned to other countries in the chronol ogical order in which they
ratify or accede to the Agreenent Concerning the Adoption of Uniform
Techni cal Prescriptions for Weel ed Vehicles, Equipnment and Parts which can
be Fitted and/or be Used on Weel ed Vehicles and the Conditions for

Reci procal Recognition of Approvals Granted on the Basis of these
Prescriptions, and the nunbers thus assigned shall be conmuni cated by the
Secretary-Ceneral of the United Nations to the Contracting Parties to the
Agr eenent .
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Vehi cl es, or cabs for vehicles, not exceeding 7 tonnes TPWM shall be
subj ected, at the nmanufacturer’s choice, either to all the tests
specified in annex 3 to this Regulation or only to tests A and B

[ However, a vehicle type which has been approved according to

Regul ation No. 33 may be considered to have satisfied the
requirenents on frontal inpact (test A).] One, two or three cabs,

at the manufacture’s choice, shall be used for this purpose.

Cabs for vehicles, exceeding 7 tonnes TPW shall be subjected, at
the manufacturer’s choice, to test C specified in annex 3 to this
regulation and to tests D, and E specified in annex 6 to this

Regul ation or only to tests Dand EE One, two or three cabs, at the
manuf acturer’s choice, shall be used for this purpose.

A vehicle type which neets the requirements of test D shall al so be
considered to neet the requirenents for test A and a vehicle type
nmeeting the requirenents for test E shall also be considered to have
net the requirenents of B

Survival space required after the test or tests A, B or C

After undergoing each of the tests referred to in paragraph 5. 2.
above, the cab of the vehicle shall exhibit a survival space

al | owi ng accommodati on of the mani kin defined in annex 3, appendix 2
on the seat, when the latter is in its nmedian position, wthout
contact between the mani kin and non-resilient parts. To facilitate
installation, the manikin nmay be inserted in disnmantled form and
assenbled in the cab. For this purpose, the seat shall be adjusted
to its nost rearward position and the mani kin conpletely assenbl ed
and so placed that its H point coincides with the R point. The seat
shall then be noved forward to its nedian position for the
assessnent of the survival space

The space so defined shall be verified for every seat provided by
t he manuf act urer

Survival space required after the test or tests D and E

After undergoing each of the tests referred to in paragraph 5. 3.
above, the vehicle shall exhibit a survival space, as occupi ed by
the mani kin defined in annex 6, appendix 2 that has not been

i ntruded and does not exhibit evidence of contact between the
mani ki n and any non-resilient parts. Displacenent of the |inbs of
the manikin is acceptable provided that the displacenent is unlikely
to have resulted in a fracture or other significant injury.

Tests D and E shall be carried out for every seat provided by the
manuf act urer except that the test need not be repeated for any seat
that when in its | owest and nost reward position would not cause the
mani kin to be higher or further forward than at the tinme of test.

O her conditions

During the tests A, B and C the conponents by which the cab is
secured to the chassis frame may be distorted or broken, provided
that the cab remains attached to the chassis frame. During the
tests D and E the conponents by which the cab is secured to the
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chassis frane may be distorted provided that the cab remains
attached to the chassis frane

None of the doors shall open during the tests, but the doors shal
not be required to open after testing.

Tests B and C need not be carried out if the manufacturer can show
by cal cul ations of the strength of the conponent parts of the cab or
by other neans that the roof or rear wall will not undergo

def ormati on dangerous to the occupants (penetration into the
survival space) if subjected to the conditions of tests B and C

MODI FI CATI ONS AND EXTENSI ONS OF APPROVAL OF THE VEHI CLE TYPE

Every nodification of the vehicle type shall be notified to the
adm ni stration departnent which approved the vehicle type. That
departnent may then either

consider that the nodifications nmade are unlikely to have an
appreci abl e adverse effect, and that in any case the vehicle still
neets the requirenents; or

require a further test report fromthe technical service responsible
for conducting the tests.

Confirmation or refusal of approval, specifying the alterations,
shal | be communicated by the procedure specified in paragraph 4. 3.
above to the Contracting Parties to the Agreenment which apply this
Regul ati on

The competent authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof the
other Parties to the 1958 Agreenent applying this Regul ation by
nmeans of a comunication formconforming to the nodel in annex 1 to
thi s Regul ation.

CONFORM TY OF PRODUCTI ON

The conformty of production procedures shall conply with those set
out in the Agreenent, Appendix 2 (E ECE 324-E ECE TRANS/ 505/ Rev. 2),
with the followi ng requirenents:

Every vehicl e bearing an approval nmark as prescribed under this
Regul ation shall conformto the vehicle type approved as regards
features capable of affecting the characteristics of the cab

In order to verify conformty as prescribed in paragraph 7.1. above,
serial |l y-produced vehi cl es bearing the approval mark required by
this Regul ation may be subjected to random checks.

As a general rule, the checks aforesaid shall be confined to the
taki ng of neasurenents. However, the vehicles shall if necessary be
subjected to the tests described in annex 3 to this Regul ation

The authority which has granted type approval may at any tine verify
the conformty control nethods applied in each production facility.
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The manual frequency of these verifications shall be [one every two
year s]

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirenment |aid down in
paragraph 7.1. above is not conplied with or if the cab fails to
pass the checks prescribed in paragraphs 7.2. and 7.3. above.

If a Party to the Agreenent which applies this Regulation w thdraws
an approval it has previously granted, it shall forthwith notify the
other Contracting Parties applying this Regulation by nmeans of a
comuni cation formconformng to the nodel in annex 1 to this

Regul ati on

PRODUCTI ON DEFI NTELY DI SCONTI NUED

If the holder of the approval conpletely ceases to manufacture a
vehicl e type approved in accordance with this Regul ati on, he shal
so informthe authority which granted the approval. Upon receiving
the rel evant communi cation that authority shall informthereof the
other Parties to the 1958 Agreenent which apply this Regul ation by
nmeans of a comunication formconforming to the nodel in annex 1 to
this Regul ation.

TRANSI TI ONAL PROVI SI ONS

As fromthe official date of entry into force of the 03 series of
amendnments, no Contracting Party applying this Regul ation shal
refuse to grant ECE approval under this Regul ation as anended by
the 03 series of anendnents.

As from Contracting Parties applying this Regulation
shal |l grant ECE approvals only if the requirenments of this
Regul ation, as amended by the 03 series of anendnents are satisfied

As from_ Contracting Parties applying this Regul ati on may

refuse to recogni ze approvals which were not granted in accordance
with the 03 series of anendnents to this Regul ation.

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES CONDUCTI NG APPROVAL TESTS,
AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenent which apply this Regul ati on shal
conmuni cate to the Secretariat of the United Nations the nanes and
addresses of the technical services conducting approval tests and of
the admi nistrative departnents which grant approval and to which
forns certifying approval or refusal or w thdrawal of approval,
issued in other countries, are to be sent.




TRANS/ WP. 29/ GRSP/ 2002/ 18
page 8

Concer ni ng

Annex 1
COVMUNI CATI ON
(maxi mum format: A4 (210 x 297 nmm)

I ssued by: Name of administration

2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAW
PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to the protection of the occupants of the cab
of a commercial vehicle pursuant to Regul ati on No. 29.

Appr oval

1.

2

10

11.

12.

13

Trade name or mark of the vehicle ....... ... . . . . . . . . . .

Vehi Cl & LYPE .o

Manufacturer’s name and addr eSS . ... ... .. e

Vehicle submitted for approval on ....... ... . .. . . . .. . .. ..

Techni cal service responsi ble for conducting approval tests ...........

Date of test report issued by that service ........ ... ... ... . ... ......

Nurmber of test report issued by that service .......... ... ... ... ......

Test s

passed by cab: A/ B/ C/ D/ H 2/

Approval granted/ extended/refused/withdrawn 2/ ........................

Position of approval mark on the vehicle ....... ... ... ... ... ... ......
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14. D
15. Sl gNaAt Ul & L
The list of documents deposited with the Administrative Service which has

granted approval is annexed to this conmunication and may be obtai ned on
request.

1/ Di stingui shing nunmber of the country which has

grant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in the
Regul ati on).

2/ Stri ke out what does not apply.
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Annex 2
ARRANGEMENTS OF APPROVAL MARKS
Model A

(See paragraph 4.4. of this Regul ation)

=« 29R/C - 032439_F «=

The above approval mark affixed to a vehicle shows the vehicle type concerned
has with regard to the protection of the occupants of the cab of a comercia
vehicl e, been approved in the Netherlands (E 4), under the number 03249 and
that the cab of the vehicle neets the requirenments of test C. The first two
digits of the approval nunber indicate the Regulation No. 29 already included
the 03 series of amendnents when the approval was given.

Model B

29R/C 032439 {+
33 001234 =

& = § mm mim

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E 4) pursuant to Regul ations
Nos. 29 and 33 1/. The cab of the vehicle neets the requirenents of test C
The approval nunbers indicate that on the dates on which these approvals were
granted, Regulation No. 29 included the 03 series of amendnents and

Regul ation No. 33 was in its original version.

1/ The later number is given as an exanple only
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Annex 3
TEST PROCEDURE: TESTS A, B and C
Door s
Before the test the doors of the cab shall be closed but not | ocked.
Engi ne

For test A the engine, or a nodel equivalent thereto in nass,
di mensi ons and mounting, shall be fitted to the vehicle.

Anchor age of the cab

For test A, the cab shall be npunted on a vehicle. For test B and
C, the cab shall at the nmanufacturer’s choice be nounted either on a
vehicle or on a separate frame. The vehicle or frame shall be
secured in the manner prescribed in appendix 1 to this annex.

Front inpact test (test A)
Description of the inpacting pendul um

The rotating assenbly shall be of rigid construction and freely
suspended. It is constituted of the inpactor and two beans rigidly
attached to it and spaced not |ess than 1,000 mm apart.

The inpactor shall be nade of steel and its mass shall be evenly
distributed. Its striking face, rectangular and flat, shall be
2,500 nmm wi de and 800 mm high. Its edges shall be rounded to a
radi us of curvature of not less than 1.5 mm On the reverse, it is
allowed to attach the necessary bal anci ng mass

The beans shall be of “I” section with a web hei ght of not |ess than
100 mm or shall be of a section having at |east an equival ent nmonent
of inertia. The distance between the geonetric centre of the
striking face and the axis of rotation shall be not |ess than

d = 3,500 nm

its striking face is in contact with the forenost part of the
vehi cl e;

its centre of gravity is 50 +5/-0 nm bel ow the R-point of the
driver's seat, and in no case nore than 1,400 mm above the ground;
and

its centre of gravity is in the median |ongitudinal plane of the
vehi cl e.

The distance a between the centre of percussion of the pendul um and
its axis of rotation is given by the follow ng equation:

a =g.(0.5T/m)2 = 0.2485. T2
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where g = 9.81 nis?2 and T = the swing period (i.e. time in seconds
of one cycle of pendul um novenent).

The reduced mass m, in the centre of percussion of the pendulumis

given by the followi ng equation:

m = mc/a

wher e:

m = the actual total nmass of the pendul um

a = the distance between the centre of percussion and the axis
of rotation;

c = the di stance between the centre of gravity of the pendul um
and its axis of rotation.

4.1.6. The reduced mass of the pendulum shall be m, = 1,500 + 250 kg.

4.1.7. The position of the centre of percussion shall conply with the
condi tion
a = (0.995 + 0.005).d
relating to the position d of the geonetric centre of the striking
face

4.1. 8. Wth the inpact velocity nmeasured in the centre of percussion vg,
the actual inpact energy of pendul um can be expressed as:

E = 0.5. m. v,?

4. 2. The inpactor shall be so positioned that in the vertical position:

4.2.1. its striking face is in contact with the forenpst part of the
vehi cl e;

4.2.2. the geonetric centre of its striking face shall be 50 +5/-0 mm bel ow
the R point for the driver’s seat until the | ower edge of that face
reaches its | owest allowed position closely over the front bunper
connected directly to the frane of the vehicle; and

4.2.3. its centre of gravity is in the median | ongitudinal plane of the
vehicl e.

4.2. 4. The inpactor shall strike the cab at the front in the direction

towards the rear of the cab. The direction of inpact shall be

hori zontal and shall be parallel to the nedian |ongitudinal plane of
the vehicle. The inpact energy shall be 30 kJ for vehicles of a
perm ssi bl e maxi mum mass up to 7,000 kg. [and 45 kJ for vehicles for
whi ch the perm ssible maxi mum nmass exceeds this val ue.”]
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Roof strength (test B)

The roof of the cab shall withstand a static |oad corresponding to

t he maxi mum mass aut horised for the front axle or axles of the
vehicle, subject to a maxi mum of 10 tonnes. This |oad shall be
distributed uniformy over all the bearing nenbers of the roof
structure of the driver’s cab or conpartnent by means of a suitable-
shaped rigid former.

Rear-wal | strength (test C

The rear wall of the cab shall be capable of withstanding a static
force equivalent to 2 kn. per tonne of pernissible useful mass.

This | oad shall be applied by means of a rigid barrier perpendicul ar
to the longitudinal nedian axis of the vehicle, covering at |east
the whol e of the cab rear wall situated above the chassis franme, and
nmovi ng parallel to that axis
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1
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2.

3.

5.

Annex 3 - Appendix 1

I NSTRUCTI ONS FOR SECURI NG VEHI CLES TO THE TEST BED
Frontal inpact

Test A shall be applied to a cab nounted on the vehicle in the
followi ng way (see figure 1 bel ow).

Anchoring chai ns or ropes

Each anchoring chain or rope shall be of steel and shall be capable
of withstanding a tractive load of at |east 10 tons.

Bl ocki ng of the chassis frame

The | ongitudi nal menber of the chassis frane shall be supported on
wooden bl ocks across their full width and over a | ength of not |ess
than 150 mm The front edges of the bl ocks nmust not be situated
forward of the rearnost point of the cab, nor rearward of the md-
poi nt of the wheel base. At the manufacture’s request the chassis
frane shall be set in the attitude it takes up when | oaded

Longi tudi nal attachnent

Rearward novenent of the chassis frane shall be |limted by chains or
ropes A attached to the front of the chassis frane symmetrically in
relation to its longitudinal axis, the points of attachment being
not |ess than 600 mm apart. The chains or ropes shall when

tensi oned forma downward angle of not nore than 25° with the

hori zontal and their projection on a horizontal plane shall form an
angl e of not nore than 10° with the |ongitudinal axis of the
vehicle. The chains or ropes nmay cross one another.

Lateral attachnent

Lateral nmovement shall be linmted by chains or ropes B attached to
the chassis frame symetrically in relation to its |ongitudina
axis. The points of attachment to the chassis shall be not nore
than 5 mand not less than 3 mfromthe front of the vehicle. The
chai ns or ropes shall when tensioned forma downward angl e of not
nore than 20° with the horizontal and their projection on a

hori zontal plane shall forman angle of not |ess than 25° and not
nore than 45° with the longitudinal axis of the vehicle.

Tensi oni ng of chains or ropes and rear attachment

The chain or rope C shall to begin with be placed under a | oad of
approximately 100 kgf. Al slack in the four chains or ropes A and
B shall be taken up and chain or rope C shall be subjected to a
tensile stress of not less than 1, 000 kgf. The angle of chain or
rope Cwith the horizontal shall not exceed 15°. A vertica

bl ocki ng force of not |ess than 50 kgf shall be applied at point D
bet ween the chassis frame and the ground
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Equi val ent nmounti ng

At the request of the manufacturer the test nmay be carried out with
the cab nounted on a special frane, on condition that this nethod of
mounting is shown to be equivalent to mounting on the vehicle.

Roof strength

Cab mounted on the vehicle

Measures shall be taken to ensure that the vehicle does not shift
appreciably during the test. For this purpose the hand-brake shal

be applied, a gear engaged and the front wheels wedged with chocks.
Def ormati on of the various conponents of the suspension (springs,

tyres, etc.) shall be elimnated by means of rigid menbers. |Its
striking face, rectangular and flat, shall be 2,500 nm w de and
800 mm high. Its edges shall be rounded to a radius of curvature of

not less than 1.5 mMm ©On the reverse it is allowed to attach the
necessary bal anci ng mass.

Cab nmounted on a frame

Measures shall be taken to ensure that the franme does not shift
appreciably during the test.

Strength of rear wall

Cab nounted on the vehicle

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

Cab nmounted on a frame

Measures shall be taken to ensure that the vehicle does not shift
appreciably during the test.
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Annex 3 - Appendix 2

MANI KIN TO BE USED TO VERI FY THE SURI VAL SPACE
(Fiftieth-percentile male body)
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Mat eri al
Mass:

Di nmensi ons:

4.54 kg

AA
AB
D

® a o o e < CH®MWIDTVTOZS M

Pol ystyrene; density 0.0169 g/cn8B

Breadt h of head
Combi ned hei ght of head and neck

Di stance fromtop of head to shoul der
pi vot

Cal f depth

Hei ght fromseat to top of shoul der
Hei ght of el bow rest

Knee hei ght

Chest depth

Di stance from seat back to knee

Di stance fromelbow to fingertip
Length of foot

Lengt h of head

Hei ght from seat to top of head
Shoul der breadth

Breadth of foot

Di stance between hip point centres
Chest breadth

Hei ght of head and chin
Forearm t hi ckness

Di stance between vertical centreline
of torso and rear of head

Di st ance between shoul der pivot and
el bow pi vot

Knee pivot, height from ground

Thi gh breadth

Lap height (sitting)

Di stance fromtop of head to 'H point

Di stance between hip pivot and knee
pi vot

Ankl e pivot, height from ground

15.3
24. 4
35.9

10.
62.
21.
54.
23.
59.
49.
26.
21.
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7.7
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Annex 4

PRCCEDURE FOR DETERM NI NG THE “H" PO NT AND THE ACTUAL TORSO ANGLE

FOR SEATI NG POSI TI ONS | N MOTOR VEHI CLES
PURPCSE
The procedure described in this annex is used to establish the “H
point |ocation and the actual torso angle for one or several seating
positions in a nmotor vehicle and to verify the relationship of
nmeasured data to design specifications given by the vehicle
manuf acturer. 1/
DEFI NI TI ONS

For the purposes of this annex:

"Reference data" neans one or several of the follow ng
characteristics of a seating position:

the "H' point and the "R' point and their relationship,

the actual torso angle and the design torso angle and their
rel ati onship

"Three di nensional "H' point nmachine" (3-DH machine) nmeans the
devi ce used for the determination of “H points and actual torso
angles. This device is described in Appendix 1 to this annex;

""H' point" neans the pivot centre of the torso and the thigh of the
3-D-H machine installed in the vehicle seat in accordance with
paragraph 4 below. The “H point is located in the centre of the
centreline of the device which is between the "H' point sight
buttons on either side of the 3-D-H nmachine. The "H' point
corresponds theoretically to the "R' point (for tol erances see
paragraph 3.2.2. below). Once determined in accordance with the
procedure described in paragraph 4., the "H' point is considered
fixed in relation to the seat-cushion structure and to nove it when
the seat is adjusted;

""R' point or "seating references point"" means a designh point
defined by the vehicle manufacturer for each seating position and
establ i shed by the vehicle manufacturer for each seating position
and established with respect to the three-dinmensional reference
system

"Torso-line" neans the centreline of the probe of the 3-D H nachine
with the probe in the fully rearward position;

“Actual torso angle” neans the angl e nmeasured between a vertica
line through the “H point the torso |line using the back angle
guadrant on the 3-D-H machine. The actual torso angle corresponds
theoretically to the design torso angle (for tol erances see

par agraph 3.2.2. bel ow):
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2.

7.

. 10.

.11,

“Design torso angle” neans the angl e nmeasured between a vertica
line through the “R’ point and the torso line in a position which
corresponds to the design position of the seat-back established by
t he vehicl e manuf act urer

“Centrepl ane of occupant” (C/LO neans the nedian plane of the 3-D-H
machi ne positioned in each designated seating position it is
represented by the coordinate of the “H point on the “Y" axis. For
i ndi vi dual seats, the centreplane of the seat coincides with the
centrepl ane of the occupant. For other seats, the centrepl ane of
the occupant is specified by the manufacturer;

“Thr ee-di nensi onal reference systenf means a system as described in
Appendi x 2 to this annex;

“Fiducial marks” are physical points (holes, surfaces, nmarks or
i ndentations) on the vehicle body as defined by the manufacturer;

“Vehi cl e neasuring attitude” means the position of the vehicle as
defined by the coordinates of fiducial marks in the three-
di mensi onal reference system

REQUI REMENTS
Data protection

For each seating position where reference data are required in order
to denonstrate conpliance with the provisions of the present

Regul ation, all or an appropriate selection of the follow ng data
shall be presented in the formindicated in appendix 3 to this
annex:

the coordinates of the “R’ point relative to the three-di mensi ona
reference system

the design torso angle;

all indications necessary to adjust the seat (if it is adjustable)
to the measuring position set out in paragraph 4.3. bel ow

Rel ati onshi p between neasured data and design specifications

The coordinates of the “H point and the value of the actual torso
angl e obtained by the procedure set out in paragraph 4. bel ow shal
be conpared, respectively, with the coordinates of the “R’ point and
the val ue of the design torso angle indicated by the vehicle
manuf act urer.

The relative positions of the “R’ point and the “H point and the
rel ati onship between the design torso angle and the actual torso
angl e shall be considered satisfactory for the seating position in
question if the “H point, as defined by its coordinates, lies
within a square of 50 nmside Iength with horizontal and vertica
si des whose diagonals intersect at the “R' point, and if the actua
torso angle is within 5° of the design torso angle.
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If these conditions are net, the “R’ point and the design torso
angl e, shall be used to denobnstrate conpliance with the provisions
of this Regulation.

If the “H point or the actual torso angle does not satisfy the
requi renents of paragraph 3.2.2. above, the “H point and the actual
torso angle shall be determined twice nore (three tines inall). If
the results of two of these three operations satisfy the

requi renents, the conditions of paragraph 3.2.2. above shall apply.

If the results of at least two of the three operations described in
paragraph 3.2.4. above do not satisfy the requirements of

paragraph 3.2.2. above, or if the verification cannot take place
because the vehicle manufacturer has failed to supply information
regarding the position of the “R' point or regarding the design
torso angle, the centroid of the three neasured points or the
average of the three neasured angles shall be used and be regarded
as applicable in all cases where the “R’ point or the design torso
angle is referred to in this Regul ati on.

PROCEDURE FOR “H' PO NT AND ACTUAL TORSO ANGLE DETERM NATI ON

The vehicle shall be preconditioned at the manufacturer’s

di scretion, at a tenperature of 20 + 10° C to ensure that the seat
material reached roomtenperature. |If the seat to be checked has
never been sat upon, a 70 to 80 kg person or device shall sit on the
seat twice for one minute to flex the cushion and back. At the
manufacturer’s request, all seat assenblies shall renain unl oaded
for a mnimmperiod of 30 min prior to installation of the 3-D-H
machi ne.

The vehicle shall be at the nmeasuring attitude defined in
par agraph 2.11. above.

The seat, if it is adjustable, shall be adjusted first to the
rearnost normal driving or riding position, as indicated by the
vehi cl e manufacturer, taking into consideration only the

| ongi tudi nal adjustnment of the seat, excluding seat travel used for
pur poses other than normal driving or riding positions. Where other
nodes of seat adjustment exist (vertical, angular, seat-back, etc.)
these will be adjusted to the position specified by the vehicle
manuf acturer. For suspension seats, the vertical position shall be
rigidly fixed corresponding to a normal driving position as

speci fied by the manufacturer.

The area of the seating position contacted by the 3-D H machi ne
shal |l be covered by a nmuslin cotton, of sufficient size and
appropriate texture, described as a plain cotton fabric having 18.9
threads per cn2 and wei ghing 0.228 kg/n2 or knotted or non-woven
fabric having equival ent characteristics. |If test is run on a seat
outside the vehicle, the floor on which the seat is placed shal
have the sanme essential characteristics 2/ as the floor of the
vehicle on which the seat is intended to be used.

Pl ace the seat and back assenbly of the 3-D-H nachine so that the
centrepl ane of the occupant (C/ LO coincides with the centrepl ane of
the 3-D-H machine. At the manufacturer’s request, the 3-D H nachine



TRANS/ WP. 29/ GRSP/ 2002/ 18

page 22

4.7.1.1.

4.7.1. 2.

4.7. 2.

may be noved inboard with respect to the CLOif the 3-D H machine
is located so far outboard that the seat edge will not pernit
| evel ling of the 3-D H machi ne.

Attach the foot and | ower | eg assenblies to the seat pan assenbly,
either individually or by using the T-bar and | ower |eg assenbly. A
line through the “H point sight buttons shall be parallel to the
ground and perpendi cul ar to the |ongitudi nal centreplane of the
seat .

Adj ust the feet and | eg positions of the 3-D-H nmachi ne as foll ows:
Desi gnat ed seating position: driver and outside front passenger

Both feet and | eg assenblies shall be noved forward in such a way
that the feet take up natural positions on the floor, between the
operating pedals if necessary. Were possible the left foot shal

be | ocated approximately the sane distance to the left of the
centrepl ane of the 3-D-H machine as the right foot is to the right.
The spirit level verifying the transverse orientation of the 3-D-H
machine is brought to the horizontal by readjustnent of the seat pan
if necessary, or by adjusting the |leg and foot assenblies towards
the rear. The line passing through the “H point sight buttons
shal | be maintai ned perpendi cular to the |ongitudi nal centreplane of
t he seat

If the left | eg cannot be kept parallel to the right leg and the

| eft foot cannot be supported by the structure, nove the left foot
until it is supported. The alignnent of the sight buttons shall be
mai nt ai ned

Desi gnat ed seating position: outboard rear

For rear seats or auxiliary seats, the legs are |ocated as specified
by the manufacturer. |If the feet then rest on parts of the floor
which are at different levels, the foot which first conmes into
contact with the front seat shall serve as a reference and the other
foot shall be so arranged that the spirit |level giving the
transverse orientation of the seat of the device indicates the

hori zont al

O her designated seating positions:

The general procedure indicated in paragraph 4.7.1. above shall be
foll owed except that the feet shall be placed as specified by the
vehi cl e manuf act urer

Apply lower |eg and thigh weights and | evel the 3-D-H machine.

Tilt the back pan forward against the forward stop and draw the 3-D-
H machi ne away fromthe seat-back using the T-bar. Reposition the
3-D-H machine on the seat by one of the follow ng nethods:

If the 3-D-H machine tends to slide rearwards, use the follow ng
procedure. Allow the 3-D-H nmachine to slide rearwards until a
forward horizontal restraining |load on the T-bar is no | onger
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required i.e. until the seat pan contacts the seat-back. |If
necessary, reposition the |lower |eg

If the 3-D-H machi ne does not tend to slide rearward, use the
followi ng procedure. Slide the 3-D-H machine rearwards by applying
a horizontal rearward load to the T-bar until the seat pan contacts
the seat-back (see figure 2 of Appendix 1 to this annex).

Apply a 100 + 10 N load to the back and pan assenbly of the 3-D-H
machi ne at the intersection of the hip angle quadrant and the T-bar
housing. The direction of the |oad application shall be maintained
along a line passing by the above intersection to a point just above
the thigh bar housing (see figure 2 of Appendix 1 to this annex).
Then carefully return the back pan to the seat back. Care nust be
exerci sed throughout the rerai nder of the procedure to prevent the
3-D-H machine fromsliding forward

Install the right and left buttock weights and then, alternately,
the eight torso weights. Miintain the 3-D-H rmachi ne | evel

Tilt the back pan forward to release the tension on the seat-back.
Rock the 3-D-H nmachine fromside to side through 10° arc (5° to each
side of the vertical centreplane) for three conplete cycles to

rel ease any accunul ated friction between the 3-D-H machi ne and the
seat .

During the rocking action, the T-bar of the 3-D-H nmachi ne may tend
to diverge fromthe specified horizontal and vertical alignnment.

The T-bar must therefore be restrai ned by applying an appropriate
|ateral |oad during the rocking nmotions. Cares shall be exercised
in holding the T-bar and rocking the 3-D-H rmachine to ensure that no
i nadvertent exterior loads are applied in a vertical or fore and aft
direction.

The feet of the 3-D-H nachine are not to be restrained or held
during this step. |If the feet change position, they should be
allowed to remain in that attitude for the nonent.

Carefully return the back pan to the seat-back and check the two
spirit levels for zero position. |If any novenent of the feet has
occurred during the rocking operation of the 3-D-H machi ne, they
nmust be repositioned as foll ows:

Alternatively, lift each foot off the floor the m ni mum necessary
anount until no additional feet novenment is obtained. During this
lifting, the feet are to be free to rotate; and no forward or
|ateral loads are to be applied. Wen each foot is placed back in
the down position, the heel is to be in contact with the structure
designed for this.

Check the lateral spirit level for zero position; if necessary apply
a lateral load to the top of the back pan sufficient to |level the 3-
D-H nmachine’s seat pan on the seat.
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4.13. Hol ding the T-bar to prevent the 3-D-H machine fromsliding forward
on the seat cushion, proceed as foll ows:

(a) return the back pan to the seat-back;

(b) alternately apply and rel ease a horizontal rearward | oad
not to exceed 25 N, to the back angle at a hei ght
approximately at the centre of the torso weights until the
hi p angl e quadrant indicates that a stable position has been
reached after load release. Care shall be exercised to
ensure that no exterior dowward or |lateral |oads are
applied to the 3-D-H nmachine. |f another |evel adjustnment
of the 3-D-H nachine is necessary, rotate the back pan
forward, re-level, and repeat the procedure from
par agraph 4.12.

4.14. Take all measurements:

4.14.1. The coordi nates of the “H point are neasured with respect to the
t hr ee-di mensi onal reference system

4.14. 2. The actual torso angle is read at the back angl e 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-H machine is desired, the
seat assenbly should remain unl oaded for a mninmum period of 30 nmin
prior to the re-run. The 3-D-H machi ne should not be left |oaded on
the seat assenbly longer than the time required to performthe test.

4. 16. If the seats in the same row can be regarded as sinilar (bench seat,
identical seats, etc.) only one “H point and one “actual torso
angl e” shall be determ ned for each row of seats, the 3-D H nmachine
described in Appendix 1 to this annex being seated in a placed
regarded as representative for the row This place shall be

4.16. 1. in the case of the front row, the driver’'s seat;

4.16. 2. in the case of the rear row or rows, an outer seat

1/ In any seating position other than front seats where the "H' point cannot
be determ ned using the "Three di nensional 'H point machine" or procedures,
the "R' point indicated by the manufacturer may be taken as a reference at
the discretion of the conpetent authority.

2/ Tilt angle, height difference with a seat nmounting, surface texture, etc.
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Annex 4 - Appendix 1

DESCRI PTI ON OF THE THREE- DI MENSI ONAL “H' PO NT MACHI NE */
(3-D H nachi ne)
1. Back and seat pans

The back and seat pans are constructed of reinforced plastic and netal;
they simulate the human torso and thigh and are mechanically hinged at
the “H point. A quadrant is fastened to the probe hinged at the “H’
point to nmeasure the actual torso angle. An adjustable thigh bar,
attached to the seat pan, establishes the thigh centreline and serves
as a baseline for the hip angle quadrant.

2. Body and | eg el ements

Lower | eg segnents are connected to the seat pan assenbly at the T-bar
joining the knees, which is a lateral extension of the adjustable thigh
bar. Quadrants are incorporated in the |ower |eg segnents to nmeasure
knee angles. Shoe and foot assenblies are calibrated to nmeasure the
foot angle. Two spirit levels orient the device in space. Body

el ement weights are placed at the corresponding centres of gravity to
provi de seat penetration equivalent to a 76 kg male. Al joints of the
3-D-H nmachi ne shoul d be checked for free novenent without encountering
noticeable friction.

*/ For details of the construction of the 3-D-H nmachine refer to Society of
Aut ormobi | e Engi neers (SAE), 400 Conmonweal th Drive, Warrendal e, Pennsyl vani a
15096, United States of America

The machi ne corresponds to that described in | SO standard 6549-1980
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Annex 4 - Appendix 1

Head rocm probe

Back pan

Hip_angle guadrant

Seat pan Ba<ck angle

Thigh weight pad quadrant

H—peint sight

button

T—bar Jjoining

the knees
H—point pivot

Lateral level

Thigh bar

Knee angle gquadrant

Foot angle quadrant

Figure 1: 3-D-H machine el ements designation
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Annex 4 - Appendix 1
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Annex 4 - Appendi x 2
THREE- DI MENSI ONAL REFERENCE SYSTEM
1. The three-di nmensional reference systemis defined by three orthogona

pl anes established by the vehicle manufacturer (see figure)*/.

2. The vehicle neasuring attitude is established by positioning the
vehicle on the supporting surface such that the coordi nates of the
fiducial marks correspond to the val ues indicated by the manufacturer.

3. The coordinates of he “R’ point and the “H point are established in
relation to the fiducial marks defined by the vehicle manufacturer

Zero Y plane (vertical

longitudinal zero plane)

Zero X plane (vertical
transverse zero plane)

N

¢

Zero Z plane
hori

orizontal zero plane)

Figure Three dinmensional reference system

*/ The reference system corresponds to | SO Standard 4130 - 1978.
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Annex 5
REFERENCE DATA CONCERNI NG SEATI NG PCSI Tl ONS
Codi ng of reference data

Ref erence data are |isted consecutively for each seating position.
Seating positions are identified by a two-digit code. The first
digit is an Arabic nuneral and designates the row of seats, counting
fromthe front of the rear of the vehicle. The second digit is a
capital letter which designates the |ocation of the seating position
inarow as viewed in the direction of forward notion of the
vehicle; the following letters shall be used

L = left
C = centre
R = right

Description of vehicle nmeasuring attitude

Coordi nates of fiducial nmarks

Li st of reference data
Seating position:
Coordi nates of “R’ point
X
Y
VA
Design torso angle: ............
Specifications for seat adjustnment*
hori zontal: ......
vertical: ........
angular: .........
torso angle: .....

Li st reference data for further seating positions under 3.2.,
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Annex 6
TEST PROCEDURE FOR TESTS D AND E
Door s
Before the test the doors of the cab shall be closed but not | ocked.
Engi ne

For test D the engine, or a nodel equivalent to in mass, dinmensions
and nounting corresponding to the engine of snallest overal

di nensions nornally installed in vehicles that the cab being tested
is used with, shall be fitted.

Anchor age of the cab

The cab shall be mounted on a separate frane. The frane shall be
secured in the manner prescribed in Appendix 1 to this annex.

Front inpact test (test D)
Description of the sw ng-bob

The swi ng-bob shall be nmade of steel and its mass shall be evenly
distributed; its mass shall be not |ess than 1000 kgs and not nore
then 1500 kgs. It shall be of cylindrical construction 1000 = 10mm
in length and 600 + 10nmin dianmeter Its edges shall be rounded to a
radi us of curvature of not less than 1.5 nmm

The swi ng-bob shall be of rigid construction. The sw ng-bob shal
be freely suspended by two chains. The chains shall be not I|ess
than 3500 mmlong fromthe axis of suspension and the geonetric
centre of the bob.

The swi ng-bob shall be so positioned that in the vertical position
(see figure 2):

its striking face is in contact with the forenpst part of the
vehi cl e;

The | ongitudinal axis of the swing-bob shall lie in the transverse
pl ane of the cab

The swi ng-bob shall strike the cab at the front in the direction
towards the rear of the cab. The direction of inpact shall be

hori zontal and shall be parallel to the nedian |ongitudinal plane of
the vehicle. The inpact energy shall be 40 kJ.

The forenpst edge of the sw ng-bob shall strike the cab at a medi an
poi nt between

A horizontal plane level with the | owest part of the underside of
the drivers floor between:
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4.1.5. 2. A transverse pl ane passing through the centre of the nost forward
seat nounting point and a transverse plane passing through the
centre of the pivot of the service brake pedal and:

4.1.5. 3. A horizontal plane level with the | owest part of the | ower edge of
t he wi ndscreen aperture.

4.1.5.3.1. If the windscreen is stepped this shall be the | ongest edge or if
an equal split the upper edge

4.1.6. The out ernpst edge of the swi ng-bob shall |ie between two parallel
vertical planes 30nm apart, the inner one of which is parallel to
the mean | ongitudi nal plane and tangential to the outernost part
of the drivers door not including any fitted projections such as,
but not limted to, door handles, mrrors and trim

5. Roof strength (test E)

5. 1. The cab shall be tilted to an angle of 25 degrees about its
I ongitudi nal axis so that the drivers side is uppernost (see
figure three).

5. 2. The roof of the cab shall withstand a static load of 2.7 x the
unl aden wei ght of the front axle, or axles, of any vehicle to
which it may be fitted, subject to a maxi num | oad of 10 tonnes

5.3. The | oad shall be applied by a suitably shaped rigid platen the
under si de of which shall be evenly and uniformy covered in
grease

Figure 2

Front inpact test. Test D
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Figure 3

Roof crush test. Test E

Direction of
force
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I NSTRUCTI ONS FOR SECURI NG CABS TO THE TEST BED

Anchor age of the cab

The cab shall be mounted on the frane using only the cabs normal
nount i ngs, nounting points and fasteners. This may include any cab-
| ocki ng device or any other conponent fitted as standard between the
cab and the vehicle chassis at the manufacturers request.

For test E It may be necessary to provide additional |ateral support
to the mountings to avoid excessive displacenent during the test.
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Annex 6 - Appendix 2

MANI KIN TO BE USED TO VERI FY THE SURVI VAL SPACE:

(Ninety-five —percentile male body)
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Di mensi ons:  AA Breadth of head 15.8 cm
AB Conbi ned hei ght of head and neck 28.6 cm
D Di stance fromtop of head to 36.3 cm
shoul der pi vot
E Calf depth 12.3 cm
F Hei ght from seat to top of shoul der 63. 6 cm
J Hei ght of el bow rest 26.9 cm
M Knee hei ght 65.0 cm
(@] Chest depth 29.2 cm
P Di stance from seat back to knee 63.5 cm
R Di stance fromelbow to fingertip 51.6 cm
S Lengt h of foot 37.1 cm
T Lengt h of head 21.4 cm
U Hei ght fromseat to top of head 96. 7 cm
\Y, Shoul der breadth 49.7 cm
w Breadth of foot 12.2 cm
a Di stance between hip point centres 21.6 cm
b Chest breadth 33.9 cm
c Hei ght of head and chin 22.9 cm
d For earm t hi ckness 10.4 cm
e Di stance between vertical centreline 12.2 cm
of torso and rear of head
f Di stance between shoul der pivot and 28.5 cm
el bow pi vot
g Knee pivot, height from ground 56. 6 cm
h Thi gh breadth 18.7 cm
i Lap height (sitting) 66. 7 cm
i Di_stancefromtop of head to 'H 86.9 cm
poi nt
k D| stance between hip pivot and knee 44.0 cm
pi vot

m Ankl e pivot, height from ground 10.7 cm
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Annex 7
PROCEDURE FCOR POSI TI ONI NG OF THE MANI KI N
Seating position
The seat, if adjustable, shall be adjusted so that it is:
Inits |owest position

Is as close as possible to, but not exceeding, a point in the
hori zontal plane, 100nm forward of its rearnopst position.

In all circunstances when considering any seat adjustnent it is only
the limt of adjustrment for normal driving or riding positions that
shoul d be considered and should not include adjustnent provided for
any ot her purpose.

suspensi on seats

the vertical position shall be rigidly fixed corresponding to a
normal driving position as specified by the manufacturer
comrensurate with the size of the nanikin used

St eering wheel position

The steering wheel, if it is adjustable, in any plane or arc, shal
be adjusted to its highest and nost forward position.

In all circunstances when considering steering wheel adjustnent it
isonly the imt of adjustment for normal driving that should be
consi dered and shoul d not include adjustnent provided for any other
pur pose.

Posi tioning of the manikin

A mani kin of the sane dinensions and as a Hybrid Il 95 percentile
mal e dunmy shall be positioned in the drivers seat in the foll ow ng
manner :

Centrally on the seat as far back as is possible in a normal sitting
position and so the centre plane of the seat and of the manikin lie
in the sane vertical plane.

This shall be achieved by adjusting the seat back or by the use
sui t abl e paddi ng between the seat and the mani kin or a conbination
of both.

The mani kin shall nmaintain an upright posture.

The torso shall be securely fastened to the seat back with sticky
tape or other suitable neans.

The feet of the mani kin shall be positioned flat on the floor
bet ween the operating pedals in as natural position as possible and
taped in place.

The feet and legs shall, as far as is practicable, be kept paralle
to each other.

The hands of the manikin shall be placed on the steering wheel at
the ten-to-two position and taped in place.
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3.1.8. The hands and arms shall, as far as is practicable, be kept parall el
with each other.

B. JUSTI FI CATI ON
| ntroduction

A nunmber of concerns have been rai sed about the suitability of

Regul ation No. 29 in its current form These concerns fall into two areas,
the suitability of the Regulation for |ight goods vehicles and those with
integral load and cab area (vans) and the effectiveness of the existing test
procedure, for vehicles over 7 tonnes of G oss Vehicle Perm ssible Mass, to
ensure sufficient strength of the cab in an accident.

Thi s proposal draws together formal and informal proposals fromthe Czech
Republic, Italy, Russian Federation and the United Kingdom The proposal is

presented as a conplete revised text of the Regulation. It has been
presented in this way to inprove the readability of the proposals. Al so by
combi ning nost of the current proposals into one docunent it will allow them

to be discussed as one item

The individual proposals do at tinmes conflict or overlap with one another.
Where this occurs these are presented as options.

Re. to para. 1.

This has been presented as a series of options as there are various
suggestions to limt the scope to exclude vehicles |less than 1,500 kg,
2,500kg, and 3,500 kg.

For information the original scope of this regulation was for vehicles
over 7,000 kg only.

Re. to para. 5. 2.

The reference to Regulation No. 33 is in square brackets because if the scope
is changed to exclude the smaller vehicles it will no |onger be rel evant.

Re. to para. 5.3.

This requires tests D and E which replace tests A and B for vehicles
over 7 tonnes and keeps test C as optional

Re. to para. 5.4.

If a vehicle nmeets the test requirenents for over 7 tonnes this would be
acceptable for those less than 7 tonnes.



TRANS/ WP. 29/ GRSP/ 2002/ 18
page 38

Re. to paras. 5.5. and 5.6.

The creation of two new paragraphs 5.3. and 5.4. neans that the existing
paragraphs 5.3. and 5.4. have been renunbered 5.5. and 5.6. respectively.

Re. to annex 3 para. 4.4.2.

The original proposal also included an inpact energy of 45 kJ for vehicles
of more than 7000 kJ. However a different test for these heavier vehicles is
al so proposed and is dealt with later in the text.

Re. to annex 3 para 4.1.7.,

The coi nci dence of the centre of percussion with the geonetric centre of the
striking face, as demanded in paragraph 4.1.7. of annex 3, was derived from
the CSN EN 10045-2 of Novenber 1992: Charpy inpact test. CSN EN is the Czech
standard conplying with the rel evant EN standard

Re. to annex 3 para. 4.2.4.,

The proposed text should nore precisely present the conditions for the
definition of the pendul um physical paraneters for test A and bring them
nearer the level of the published text incorporated in annex 4

Regul ati on No. 21 (03 series of amendnments) and Regulation No. 32 in its
original form

Re. to annex 3 para. 6.

The proposed anmendnent shoul d renove the uncertainty in the case of the
expression “the load” — |oad of 200 kgf = describes force (unit being
Newt on), tonne = describes mass (unit being kg). Useful load in tonnes =
means mass (unit being kg, t).

Re. to annex 6 para. 4.1.6.

The proposal to change the shape of the swi ng-bob (or inpactor) is a direct
result of research carried out by Cranfield Inmpact Centre (CIC). This

concl uded that the cylindrical shape of the swi ng-bob; the positioning of
it, essentially md-point between the w ndscreen | ower edge and the drivers
floor and, offset to one side replicated the effects of real world accidents
nmuch better than the existing test. As well as an inprovenent in the
survival space to reduce fatalities it will also reduce the very significant
nurmber of lower linb injuries that occur in frontal inpacts.

Re. to annex 6 para. 5.3.

Agai n this change comes fromresearch carried out by CIC and is nore
representative of rollover accidents than the existing test.



