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2.1.

2.2.

2.2.1.
2.2.2.
2.3.

2.4.

2.5.

2.6.

2.7.
2.8.

2.9.

2.10.

2.11.
2.12.

3.2.

Scope

This Regulation applies to vehicles with separaieeds cab of category N
with regard to the protection of the occupantshefcab.

Definitions
For the purposes of this Regulation:

“approval of a vehicle” means the approvahofehicle type pursuant to the
requirements of this Regulation, with regard to theotection of the

occupants of the cab of a vehicle in the event edidhon impact or of

overturning,

“vehicle type” means a category of motor vihiwhich does not differ in
such essential respects as:

the dimensions, shapes and materials afdhmponents of the vehicle cab; or
the manner of attachment of the cab to biassis frame;

“transverse plane” means a vertical plane guatjgular to the longitudinal
plane of the vehicle;

“longitudinal plane” means a plane paralletie median longitudinal plane
of the vehicle;

“Cab-over engine vehicle” means a vehicle wherore than half of the
engine length is rearward of the foremost pointhaf windshield base and
the steering wheel hub is in the forward quartehefvehicle length.

“R point” means the seating reference poirdefied in Annex 4, paragraph
24.

“H-point” means the point defined in Annexpéragraph 2.3.

“Test A” means a frontal impact test intendecvaluate the resistance of a
cab in frontal impact accident.

“Test B” means an impact test to the A-pillafshe cab intended to evaluate
the resistance of a cab in a8°30llover accident with subsequent impact.

“Test C” means a cab roof strength test bgento evaluate the resistance of
a cab in a 180° rollover accident.

“A-pillar” means the foremost and outermasifrsupport.

“Windscreen” means the frontal glazing of tlahicle situated between the
A-pillars.

Application for Approval

The application for approval of a vehicle typiéh regard to the protection of
the occupants of the cab of a vehicle shall be #idanby the vehicle
manufacturer or by his duly accredited represerdati

It shall be accompanied by drawings of the vehistgwing the position of
the cab on the vehicle and the manner of its attect, and by sufficiently
detailed drawings relating to the structure of tlad, all the said drawings

As defined in Annex 7 to the Consolidated Resofubn the Construction of Vehicles (R.E.3),
(document TRANS/WP.29/78/Rev.1/Amend.2 as last @®emy Amend.4).
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being submitted in triplicate. A model for the infmation document relating
to the construction features is given in AnnexdrtR.

4. Approval

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

4.2. An approval number shall be assigned to eggé &pproved. Its first two

digits (at present 03 corresponding to the 03 sesieamendments) shall
indicate the series of amendments incorporating riwst recent major
technical amendments made to the Regulation atithe of issue of the
approval. The same Contracting Party may not assignsame number to
another vehicle type within the meaning of paragraj2 above.

4.3. Notice of approval or of extension or of reflusr of withdrawal of approval
or production definitely discontinued of a vehidigpe pursuant to this
Regulation shall be communicated by the Partiethéo Agreement which
apply this Regulation by means of a form conformimghe model in annex 1
to this Regulation.

4.4, There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiclafooming to a vehicle type
approved under this Regulation, an internationptayal mark consisting of:

4.4.1. a circle surrounding the letter “E” followeg the distinguishing number of
the country which has granted the appréead

4.4.2. the number of this Regulation, followed by tetter “R”, a dash and the
approval number, to the right of the circle prased in paragraph 4.4.1.;

4.5, If the vehicle conforms to a vehicle type awed, under one or more other
Regulations annexed to the Agreement, in the cguwhiich has granted
approval under this Regulation, the symbol presctiin paragraph 4.4.1.
need not be repeated; in such a case the additimmabers and symbols of
all the Regulations under which approval has bemmtgd in the country
which has granted approval under this Regulatiail &te placed in vertical
columns to the right of the symbol prescribed iregaaph 4.4.1.

1 for Germany, 2 for France, 3 for Italy, 4 fbetNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for SpainfdrSerbia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, ({&cant), 16 for Norway, 17 for Finland, 18 for
Denmark, 19 for Romania, 20 for Poland, 21 for &gait, 22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for 8laa, 27 for Slovakia, 28 for Belarus, 29 for Estpn
30 (vacant), 31 for Bosnia and Herzegovina, 32 fdvia, 33 (vacant), 34 for Bulgaria, 35 (vacant),
36 for Lithuania, 37 for Turkey, 38 (vacant), 39 Azerbaijan, 40 for The former Yugoslav Republic
of Macedonia, 41 (vacant), 42 for the European Dif&pprovals are granted by its Member States
using their respective UNECE symbol), 43 for Jagdn(vacant), 45 for Australia, 46 for Ukraine,
47 for South Africa, 48 for New Zealand, 49 for @yg, 50 for Malta, 51 for the Republic of Korea,
52 for Malaysia, 53 for Thailand, 54 and 55 (vay:ab® for Montenegro, 57 (vacant) and 58 for
Tunisia. Subsequent numbers shall be assignedhéo obuntries in the chronological order in which
they ratify or accede to the Agreement ConcerriregAdoption of Uniform Technical Prescriptions
for Wheeled Vehicles, Equipment and Parts whichtmafitted and/or be Used on Wheeled Vehicles
and the Conditions for Reciprocal Recognition ofpAgvals Granted on the Basis of these
Prescriptions, and the numbers thus assignedishalbmmunicated by the Secretary-General of the
United Nations to the Contracting Parties to theekgnent.
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4.6.
4.7.
4.8.

5.1.

51.1.

5.1.2.

5.13.

5.1.4.
5.1.5.

5.1.6.

5.2.

5.2.1.

5.2.2.

The approval mark shall be clearly legible badndelible.
The approval mark shall be placed close tunathe vehicle data plate.

Annex 2 to this Regulation gives examples whregements of approval
marks.

Requirements
General requirements

The cab of the vehicle shall be so desigmatiso attached to the vehicle as
to eliminate to the greatest possible extent thle of injury to the occupants
in the event of an accident.

Vehicles of categories; Mnd vehicles of categories, Mith a gross vehicle
mass not exceeding 7.5 t shall be subjected tteie A and C, as described
in Annex 3, paragraphs 5 and 7.

However a vehicle type which has been approvedrdoup to Regulation
No. 33 or to Regulation No. 94 may be considerechdoe satisfied the
requirements on frontal impact (test A).

Vehicles of categories;ldnd vehicles of categories N2 with a gross vehicle
mass exceeding 7.5 t shall be subjected to the fed8, and C, as described
in Annex 3, paragraphs 5, 6 and 7.

Test A (frontal impact) shall only be conguton Cab-over-Engine vehicles.

One, two or three cabs, at the manufactucddice, may be used for the
purpose of demonstrating compliance with paragr&ph<. or 5.1.3. above.
However both phases in test C, if applicable, shaltonducted on the same
cab.

None of the tests A, B, C, need be carrigdifache manufacturer can show
by computer simulation or calculations of the sitrof the component parts
of the cab or by other means to the satisfactiothefTechnical Service that
the cab will not undergo deformation dangerous&dccupants (penetration
into the survival space) if subjected to the cdodg of the tests.

Survival space required after the test ostest

After undergoing each of the tests refeteedh paragraphs 5.1.2. or 5.1.3,
the cab of the vehicle shall exhibit a survival@pallowing accommodation
of the manikin defined in Annex 3, Appendix 2, tie seat, when the latter is
in its median position, without contact between tast manikin and non-
resilient parts with a Shore-Hardness of 50 or mdte account shall be
taken of non-resilient parts which can be movedyawighout any tools from
the test manikin by using a force of less than MI0OT o facilitate installation,
the manikin may be inserted in dismantled form asdembled in the cab.
For this purpose, the seat shall be adjusted tmdst rearward position and
the manikin completely assembled and so placedithad point coincides
with the R point. The seat shall then be moved/éod to its median position
for the assessment of the survival space. As amaltive to the test manikin
defined in Annex 3, Appendix 2, a fiftieth percémtHybrid Il or Il male
dummy, with or without measuring instrumentatidre tescription of which
is given in Regulation No. 94, may be used.

The space so defined shall be verified feerg seat provided by the
manufacturer.
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5.3.

53.1.

5.3.2.

6.1.1.

6.1.2.

6.2.

6.3.

7.1.

7.2.

8.2.

Other conditions

During the tests the components by whichctie is secured to the chassis
frame may be distorted or broken, provided thatddle remains attached to
the chassis frame.

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

Modification and extension of Approval of thehige Type

Every modification of the vehicle type shadl hotified to the administrative
department which approved the vehicle type. Theadepnt may then
either:

consider that the modifications made arekelyl to have an appreciable
adverse effect, and that in any case the vehidle cetmplies with the
requirements; or

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

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgdap. above to the
Contracting Parties to the Agreement which appiy Regulation.

The competent authority issuing an extensfapproval shall assign a series
number for such an extension and inform thereof dtieer Parties to the
1958 Agreement applying this Regulation by meansa cfommunication
form conforming to the model in Annex 1 to this Ridion.

Conformity of Production

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/®R&v.2), with
the following requirements:

A vehicle approved pursuant to this Regulasball be so manufactured as
to conform to the type approved by meeting the irequents of paragraph 5.
above.

The Competent Authority which has granted approvay at any time verify
the conformity of control methods applicable to legroduction unit. The
normal frequency of such inspections shall be @wesy two years.

Penalties for Non-Conformity of Production

The approval granted in respect of a vehigle tpursuant to this Regulation,
may be withdrawn if the requirement laid down irrggaaph 7.1. above is
not complied with.

If a Party to the Agreement which applies tRisgulation withdraws an
approval it has previously granted, it shall foritwso notify the other
Contracting Parties applying this Regulation by ngeaf a communication
form conforming to the model in Annex 1 to this REgion.

Production Definitely Discontinued

If the holder of the approval completely ceaseamtanufacture a type of
vehicle approved in accordance with this Regulatien shall so inform the
authority which granted the approval. Upon recejvithe relevant
communication, that authority shall inform thergbé other Parties to the
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

11.

1958 Agreement which apply this Regulation by meafna communication
form conforming to the model in Annex 1 to this Ridion.

Transitional Provisions

As from the official date of entry into foroé the 02 series of amendments,
no Contracting Party applying this Regulation shafuse to grant ECE
approval under this Regulation as amended by theefi@s of amendments.

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

As from 1 October 2006 Contracting Party wippl this Regulation may
refuse to recognize approvals which were not gchirteaccordance with the
02 series of amendments to this Regulation.

As from the official date of entry into foroé the 03 series of amendments,
no Contracting Party applying this Regulation shalluse to grant ECE
approval under this Regulation as amended by theefi8s of amendments.

As from 72 months after the date of entry ifdrce of the 03 series of
amendments Contracting Parties applying this Réigalsshall grant ECE
approval under this Regulation to the new typescabs only if the
requirements of this Regulation, as amended bp&series of amendments,
are satisfied.

Contracting Parties applying this Regulatigimall not refuse to grant
extensions of approval to the preceding series mermiments to this
Regulation.

Contracting Parties applying this Regulasball continue to grant approvals
to those types of vehicles which comply with theuieements of this
Regulation as amended by the preceding series ehdments during the 72
months' period which follows the date of entry ifiboce of the 03 series of
amendments.

No Contracting Party applying this Regulatishall refuse nationabr
regional type approval of a vehicle type approved to the d@Bies of
amendments to this Regulation.

Even after the entry into force of the O3ieserof amendments to this
Regulation, approvals of the vehicles to the pregederies of amendments
to this Regulation shall remain valid and ContrgtParties applying this
Regulation shall continue to accept them.

Names and Addresses of Technical Services megpe for conducting
Approval Tests, and of Administrative Departments

The Parties to the Agreement which apply this Retipr shall communicate
to the Secretariat of the United Nations the named addresses of the
technical services conducting approval tests, ahdthe administrative
departments which grant approval and to which focensifying approval or
extension, or refusal or withdrawal of approvasuisd in other countries, are
to be sent.
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Annexes
Annex 1
ECE Type-Approval Documentation

Part 1
Model Information Document

Pursuant to Regulation No. 29 relating to type-aproval of the cab

The following information, if applicable, must bepplied in triplicate and include a list of
contents. Any drawings must be supplied in appeterscale and in sufficient detail gn
size A4 or on a folder of A4 format. Photographany, must show sufficient detail.

1 LCT=T 0 =T = | T TP PP P PP PORROTRPP
1.1. Make (trade name Of MANUACIUIET) ... .coii i e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeaaaaannan
N NV oL OO OTOTOP PP PPPPPPPI
1.3. Means of identification of type, if marked i@ VEhICIe: ..............oueeiiiiiiiiiii e
1.3.3. Location Of that MArKiNgG:..........ou iueeeee it s et e e e s st b e e e e s s braeees
1.4, Category Of VENICIE.......c.oi ettt e e et e e e nee et e ereeeaeas
1.5. Name and address of MaNUFACTUIET:......cccui it
1.6. Address(es) of aSSEMDIY PIANT(S): ... . cemmmmrriiiiiiiiiiiiiiiiii it r e e e e e e e e e e e e e e e e e e eeseaasaaaaae e e s nnnnnnnnssnnnnnes
2. General Construction Characteristics of the Wlehi.............cocooi i
2.1. Photographs and/or drawings of a represeRtaBiCle: ...
2.2. Dimensional drawing of the Whole VENICIE:...........cuvuiiiiiiii e
2.3, Number of axIeS and WHEEIS: ........oo et e e e e e
2.6. Position and arrangement Of the ENGINE:.. ..o it e
2.7. Driving cab (Cab-over-enging or DONRAGL)...........cc.iiur it et te et enee e eae s
2.8, HANA OF AFIVE: ...t ettt et n et e st e e s e e e
3. Masses and Dimensions (in kg and mm) (referdavohg where applicable) ............vveiiiiccacciiiiiiinnnes
3.1. Technically permissible maximum laden mastedthy the manufacturer: ............cccooovieeeccmssviieeneenns
3.2.  Technical permissible maximum mass for thatfexle or axles of the vehicle: .............cccccvviiiiiininnnns

1

As defined in Annex 7 to the Consolidated Resotubf Construction of Vehicles (R.E.3).
TRANS/WP.29/78/Rev.1/Amend. 2 as last amended bgridn4).

Cab-over-engine means a configuration in whichariban half of the engine length is rearward of
the foremost point of the windshield base and thergrg wheel hub in the forward quarter of the
vehicle length.

N
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4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.

4.8.

5.1.
5.2.

Type of cab: (NOrmMal/SIeePer/toOP-SIBEDEL)........c..eceeeeeeeee e

Materials used and Methods Of CONSIIUCTION. a........uviiiei i e e e e e s e e e e s eeeaaes

N TUT ] 0TS 0 Y= N
L 010 1€ PP PRP TP

Detailed description of the cab of the vehigfge including its dimensions, configuration amhstituent
materials and its attachment to any chassis frame ...

Drawings of the cab and those parts of ieriat arrangement which have an influence on telval
] o= (o] PO PSPPSR

I (== 1 o SRR
Schematic diagram(s) of the steering CONMRALIS ... ..uveeeiiiiiiiie e

Range and method of adjustment (if any), efsf@ering Control...............ccoooiiiiiceccee e

3 Delete where not applicable (there are cases wiathing needs to be deleted when more than one
entry is applicable).
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Part 2

Communication

(maximum format: A4 (210 x 297 mm))

Issued by: Name of administration:

concerningt

Approval Granted

Approval extended

Approval refused

Approval withdrawn

Production definitely discontinued

of a vehicle type with regard to protection of tteeupants of the cab of a vehicle pursuant
to Regulation No. 29.

Approval No. ... Extension No.
1. Trade name or mark of the VENICIE: ...
2. RV 2] 1T 1= Y/ 0T
3. Manufacturer's NAME aNd AAUIESS: ... .ceecerriieire ettt e e e st e e s nnnee e e
4. If applicable, name and address of manufaclrepreSENtatiVe: .............cevieiiiivees e e e e
5. Brief description of the cab’s design and metbbdttachment: .............occveiiiiiiiiiiceecc e,
6. Vehicle submitted for apProval ON:..... ..ot e e e e e e e e e e e e e e e e e e e e e e e a e e ea e
7. Technical service responsible for conductingragil tESIS: .......uvviiiiiiiiiiiiee et e et
8. Date of report issued DY that SEIVICE: ....ccoviiiiiiiiiii e e e e e e eas
9. Number of report iISSued DY that SEIVICE: .....uueeiiiiiiiiiii e
1

Distinguishing number of the country which hasngea/extended/refused/withdrawn approval (see
approval provision in the Regulation).
2 Strike out what does not apply.



ECE/TRANS/WP.29/2010/60

10.
11.
12.
13.
14,

S (o o0 (=TSR ROPPPPPRPRO

The list of documents deposited with the Adminighe Service which has granted
approval is annexed to this communication and neagliiained on request.

3 Strike out what does not apply.

11
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Annex 2

Arrangements of Approval Marks

Model A
(See paragraph 4.4. of this Regulajion

|

29R - 03 2439j%

a =0 mm min

The above approval mark affixed to a vehicle shtivesvehicle type concerned has
with regard to the protection of the occupantshef tab of a commercial vehicle, been
approved in the Netherlands (E 4), under the nund3@49. The first two digits of the
approval number indicate the Regulation No. 29 aalye included the 03 series of
amendments when the approval was given.

Model B

29 1032439
24.1301 011628

i

E)

a = 8 mm min
The above approval mark affixed to a vehicle shtivas the vehicle type concerned
has been approved in the Netherlands (E 4) pursadgulations Nos. 29 and 24n the
case of the latter Regulation the corrected abisormoefficient is 1.30 M The approval

numbers indicate that on the dates on which thppeoaals were granted Regulations Nos.
29 and 24 included the 03 series of amendments.

! The second number is given merely as an example.
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Annex 3

Test Procedure

1.

5.

Figure 1

Doors
Before the tests the doors of the cab shall beedlbsit not locked.
Engine

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

Cab

The cab shall be equipped with the steering meshansteering wheel,
instrument-panel and the driver and passenger.sHag¢ssteering wheel and
the seating position shall be adjusted to theiritjpms for normal use as
prescribed by the manufacturer.

Anchorage of the cab

For test A, the cab shall be mounted on a vehlsabe testB, C the cab shall,
at the manufacturer's choice, be mounted eithex eehicle or on a separate
frame. The vehicle or frame shall be secured inrttaner prescribed in
Appendix 1 to this annex.

Front impact test (test A)

Front impact test (test A

pendulum 7

13
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5.1.

5.2.

5.3.

53.1.
5.3.2.

5.3.8.

5.4.

5.5.

5.5.1.

5.5.2.

The impactor shall be made of steel and itssnshall be evenly-distributed;
its mass shall not be less than 1,500 kg. Itsistyiburface, rectangular and
flat, shall be 2,500 mm wide and 800 mm high (sead h on figure 1). Its

edges shall be rounded to a radius of curvatut@ahm+ 5 mm.

The impactor assembly shall be of rigid cargtton. The impactor shall be

freely suspended by two beams rigidly attached &md spaced not less than
1,000 mm apart (see f on figure 1). The beams simahot less than 3,500
mm long from the axis of suspension to the geomeghtre of the impactor

(L on figure 1).

The impactor shall be so positioned that éwértical position:
its striking face is in contact with thedorost part of the vehicle;

its centre of gravity is c=50 +5/ - 0 mmdyelthe R point of the driver’s seat,
and

its centre of gravity is in the median ldndinal plane of the vehicle.

The impactor shall strike the cab at the fiorthe direction towards the rear
of the cab. The direction of impact shall be hamnizband shall be parallel to
the median longitudinal plane of the vehicle.

The impact energy shall be:

29.4 kJ in the case of vehicles of catedirgnd of vehicles of category,N
with a gross vehicle mass not exceeding 7.5 t.

55 kJ in the case of vehicles of categosyahd of vehicles of category,N
with a gross vehicle mass exceeding 7.5 t.
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6.

Figure 2

Front pillar impact test (Test B)

Front pillar impact test (Test B)

pendulum

6.1.

6.2.

6.3.

6.3.1.
6.3.2.

6.3.3.

6.3.4.
6.3.5.

6.4.

6.5.

The impactor shall be rigid and its mass sbalevenly-distributed; its mass
shall not be less than 1,000 kg. The impactor shellcylindrical with a
diameter d of the cylinder of 600 + 50 mm and agterb of not less than
2,500 mm. Its edges shall be rounded to a radigsinfature of not less than
1.5 mm.

The impactor assembly shall be of rigid cargtton. The impactor shall be
freely suspended by two beams rigidly attached émd spaced not less than
f = 1,000 mm apart. The beams shall not be less tha 3,500 mm long
from the axis of suspension to the geometric cesftthe bob impactor.

The impactor shall be so positioned that witesuspension is in the vertical
position:

its striking face is in contact with thedorost part of the cab;

its median longitudinal line is horizontaldaperpendicular to the median
longitudinal vertical plane of the cab;

its center of gravity is midway between khwer and the upper windscreen
frame, as measured along the windscreen and afenghedian longitudinal
vertical plane of the cab;

its centre of gravity is in the median ldodinal plane of the cab;

its length is equally distributed over thieltv of the vehicle, overlapping the
full width of both A-pillars.

The impactor shall strike the cab at the fiorthe direction towards the rear
of the cab. The direction of impact shall be hamnizband shall be parallel to
the median longitudinal plane of the vehicle.

The impact energy shall be 29.4 kJ

15
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7.
Figure 3

Roof strength test (Te€)

Roof strength test (Test C)

7.1.

7.2.

7.3.

7.3.1.

7.3.2.

7.3.3.
7.3.3.1.

7.3.3.2.

7.3.3.3.

7.3.4.

For vehicles of category,With a gross vehicle mass exceeding 7.5 t and of
category N, both tests as described in paragraphs 7.3. @dé&low, in that
order, shall be conducted on the same cab.

For vehicles of category,Mith a gross vehicle mass not exceeding 7.5 t and
of category N, only the test as described in paragraph 7.4.vbsluall be
conducted.

Dynamic pre-loading of vehicles of category Wth a gross vehicle mass
exceeding 7.5 t and of category (See P on figure 3).

The impactor shall be rigid and its masdl sleevenly distributed; its mass
shall not be less than 1,500 kg.

The striking surface of the impactor shadl kectangular and flat. Its
dimensions shall be sufficiently large such thathew positioned in
accordance with paragraph 7.3.3. below, no comnélttoccur between the
cab and the edges of the impactor.

The impactor and/or the cab shall be sadipasid that, at the time of impact:

the striking face of the impactor is at amgle of 20° to the median
longitudinal plane of the cab. Either the impaapthe cab may be tilted,;

the striking face of the impactor covéies whole length of the top side of the
cab;

the median longitudinal line of the imimaids horizontal and parallel to the
median longitudinal plane of the cab.

The impactor shall strike the upper sidéhefcab such that at the time of the
impact the prescriptions of paragraph 7.3.3. alzweesatisfied. The direction
of impact shall be perpendicular to the surface tleé impactor and
perpendicular to the median longitudinal line o ttab. Either the impactor
or the cab may be moving, as long as the positipniquirements are
satisfied.
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7.3.5.
7.4.
7.4.1.

7.4.2.

7.4.3.

7.4.4.

7.4.4.1.
7.4.4.2.
7.4.4.3.

7.4.5.

The impact energy shall be minimum 17.6 kJ.
Roof strength test (seg éh figure 3)

The loading device shall be made of steel i mass shall be evenly
distributed.

The loading face of the device shall beamgular and flat. Its dimensions
shall be sufficiently large such that, when posi#éd in accordance with

paragraph 7.4.4. below, no contact will occur bemvthe cab and the edges
of the device.

A linear bearing system may be included betwthe device and its
supporting structure to allow for lateral motiontbé cab roof away from the
side that was impacted in the pre-load phase afgvaph 6.3., if applicable.

The loading device shall be so positioned, tthuring the test:
it is parallel to the x-y plane of the s$ig;

it moves parallel to the vertical axighe chassis;

its loading face covers the whole areth@fcab roof.

A static load shall be applied by the logddevice to the roof of the cab,
corresponding to the maximum mass authorised foffriint axle or axles of
the vehicle, subject to a maximum of 98 kN.

17
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Annex 3

Appendix 1

Instructions for Securing Vehicles to the test B

1.

1.1.

1.2.

1.3.

1.4.

1.5.

18

Frontal impact

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

Anchoring chains or ropes

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

Blocking of the chassis frame

The longitudinal members of the chassis framel sfleasupported on wooden
blocks across their full width and over a lengtmof less than 150 mm. The
front edges of the blocks must not be situated &dwof the rearmost point
of the cab, nor rearward of the mid-point of theeeh base. At the

manufacturer's request the chassis frame shaktde the attitude it takes up
when loaded.

Longitudinal attachment

Rearward movement of the chassis frame shallrbielil by chains or ropes
A attached to the front of the chassis frame symuoadly in relation to its
longitudinal axis, the points of attachment beimg less than 600 mm apart.
The chains or ropes shall when tensioned form and@sd angle of not
more than 25° with the horizontal and their prdftton a horizontal plane
shall form an angle of not more than 10° with tbeditudinal axis of the
vehicle. The chains or ropes may cross one another.

Lateral attachment

Lateral movement shall be limited by chains orespB attached to the

chassis frame symmetrically in relation to its lbandinal axis. The points of

attachment to the chassis shall be not more thamahd not less than 3 m
from the front of the vehicle. The chains or rophall when tensioned form a
downward angle of not more than 20° with the hortaband their projection

on a horizontal plane shall form an angle of ngsléhan 25° and not more
than 45° with the longitudinal axis of the vehicle.

Tensioning of chains or ropes and rear attactm

The chain or ropeC shall, to begin with, be placed under a load of
approximately 1 kN. All slack in the four chainsropes A and shall then

be taken up and chain or rofeshall be subjected to a tensile stress of not
less than 10 kN. The angle of chain or r@pith the horizontal shall not
exceed 15°. A vertical blocking force of not lelart 500 N shall be applied
at point D between the chassis frame and the ground
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1.6.

2.2.

3.2.

Equivalent mounting

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

Front pillars impact
Cab mounted on the vehicle (see fig. 1)

Measures shall be taken to ensure that the vetiags not shift appreciably
during the test. For this purpose the hand-bralsl 4fe 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 mlateshift appreciably
during the test.

Roof strength
Cab mounted on the vehicle

Measures shall be taken to ensure that the vetiags not shift appreciably
during the test. For this purpose the hand-brakal die applied, a gear
engaged and the front wheels wedged with chockdorDation of the

various components of the suspension (springs,styetc.) shall be
eliminated by means of rigid members.

Cab mounted on a frame

Measures shall be taken to ensure that the frares dot shift appreciably
during the test.

19
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Annex 3

Appendix 2

Annex3 -- Appendix 2
MANIKIN TO BE USED TO VERIFY THE SURVIVAL SPACE

21
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Dimensions

Name Description Dimension. in mm

AA Breadth of head 153

AB Combined height of head an 244
neck

D Distance from top of head to| 359
shoulder pivot

E Calf depth 106

F Height from seat to top of 620
shoulder

J Height of elbow rest 210

M Knee height 546

(0] Chest depth 230

P Distance from seat back to 595
knee

R Distance from elbow to 490
fingertip

S Length of foot 266

T Length of head 211

U Height from seat to top of 900
head

\ Shoulder breadth 453
Breadth of foot 77

a Distance between hip point 172
centers

b Chest breadth 305

c Height of head and chin 221

d Forearm thickness 94

e Distance between vertical 102
centerline of torso and rear d
head

f Distance between shoulder 283
pivot and elbow pivot

22
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Dimensions

Name Description Dimension. in mm

g Knee pivot height from 505
ground

h Thigh breadth 165

i Lap height (Sitting) 565

j Distance from top of head to 819
"H" point

k Distance between hip pivot 426
and knee pivot

m Ankle pivot height from 89
ground

0 Lateral rotation of the legs 20

23
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Annex 4
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Procedure for determining the “H” point and the actual
Torso Angle for Seating Positions in Motor Vehicles

1.

2.1.

2.1.1.
2.1.2.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

Purpose

The procedure described in this annex is usedstabksh the “H” point
location and the actual torso angle for one or isg\&eating positions in a
motor vehicle and to verify the relationship of maeeed data to design
specifications given by the vehicle manufactdrer.

Definitions
For the purposes of this annex:

“Reference data” means one or several of ¢theviing characteristics of a
seating position:

the “H” point and the “R” point and theilagonship,
the actual torso angle and the design tngte and their relationship.

“Three-dimensional 'H' point machine”(3—D H ahine) means the device
used for the determination of “H” points and actizaiko angles. This device
is described in Appendix 1 to this annex;

“H point” means the pivot centre of the toeswl thigh of the 3-D H machine
installed in the vehicle seat in accordance wittageaph 4. below. The “H”
point is located in the centre of the centrelinghef device which is between
the “H” point sight buttons on either side of theCBH machine. The “H”
point corresponds theoretically to the “R” pointor(f tolerances see
paragraph 3.2.2. below). Once determined in acooelavith the procedure
described in paragraph 4, the “H” point is consédefixed in relation to the
seat-cushion structure and to move with it whersteg is adjusted.

“R point” or “seating reference point” meanslesign point defined by the
vehicle manufacturer for each seating position estdblished with respect to
the three-dimensional reference system.

“Torso-line” means the centreline of the prob¢he 3-D H machine with the
probe in the fully rearward position.

“Actual torso angle” means the angle measuetiveen a vertical line
through the “H” point and the torso line using tieck angle quadrant on the
3-D H machine. The actual torso angle correspomgoretically to the

design torso angle (for tolerances see paragrépB. helow).

“Design torso angle” means the angle measbetd/een a vertical line
through the "R" point and the torso line in a gositwhich corresponds to
the design position of the seat-back establisheithéyehicle manufacturer.

In any seating position other than front seatsre/tige “H” point cannot be determined using the
“three-dimensional 'H' point machine” or procedutes “R” point indicated by the manufacturer
may be taken as a reference at the discretioreatdimpetent authority.
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2.8.

2.9.

2.10.

2.11.

3.1.1.

3.1.2.
3.1.3.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

“Centre plane of occupant” (C/LO) means thediare plane of the 3-D H
machine positioned in each designated seatingiposit is represented by
the co-ordinate of the “H” point on the “Y” axisoFindividual seats, the
centre plane of the seat coincides with the cepiiee of the occupant. For
other seats, the centre plane of the occupaneisfggd by the manufacturer.

“Three dimensional reference system” meansystesi as described in
Appendix 2 to this Annex.

“Fiducial marks” are physical points (holearfaces, marks or indentations)
on the vehicle body as defined by the manufacturer;

“Vehicle measuring attitude” means the positf the vehicle as defined by
the coordinates of fiducial marks in the three-disienal reference system.

Requirements
Data presentation

For each seating position where reference dataregaired in order to
demonstrate compliance with the provisions of tfesent Regulation, all or
an appropriate selection of the following data khal presented in the form
indicated in Appendix 3 to this Annex:

the co-ordinates of the “R” point relatiwethe three-dimensional reference
system;

the design torso angle;

all indications necessary to adjust the dqéaft is adjustable) to the
measuring position set out in paragraph 4.3. below.

Relationship between measured data and dspégifications

The co-ordinates of the “H” point and thdueaof the actual torso angle
obtained by the procedure set out in paragraplekdwbshall be compared,
respectively, with the co-ordinates of the “R” poend the value of the
design torso angle indicated by the vehicle manufac.

The relative positions of the “R” point athe “H” point and the relationship
between the design torso angle and the actual torgle shall be considered
satisfactory for the seating position in questiomé “H” point, as defined by

its co-ordinates, lies within a square of 50 mnedehgth with horizontal and

vertical sides whose diagonals intersect at the pBint, and if the actual

torso angle is within 5 degree of the design teusgle.

If these conditions are met, the “R” pointddahe design torso angle, shall be
used to demonstrate compliance with the provisadrikis 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 dctoeso angle shall be
determined twice more (three times in all). If tesults of two of these three
operations satisfy the requirements, the conditmfngaragraph 3.2.3. above
shall apply.

If the results of at least two of the threperations described in
paragraph 3.2.4. above do not satisfy the requinsnef paragraph 3.2.2.
above, or if the verification cannot take place e the vehicle
manufacturer has failed to supply information relyay the position of the
“R” point or regarding the design torso angle, tentroid of the three
measured points or the average of the three mehsungles shall be used

25
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4.2.

4.3.

4.4,

4.5.

4.6.

4.7.
4.7.1.
4.7.1.1.

and be regarded as applicable in all cases wheréRhpoint or the design
torso angle is referred to in this Regulation.

Procedure for “H” Point and actual Torso Anglet&mination

The vehicle shall be preconditioned at the ufesturer's discretion, at a
temperature of 20+ 10°C to ensure that the sedermhreaches room
temperature. If the seat to be checked has neesr $et upon, a 70 to 80 kg
person or device shall sit on the seat twice fa minute to flex the cushion
and back. At the manufacturer's request, all ssaérablies shall remain
unloaded for a minimum period of 30 minutes priorinstallation of the

3-D H machine.

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

The seat, if it is adjustable, shall be adddirst to the rearmost normal
driving or riding position, as indicated by the i@é manufacturer, taking
into consideration only the longitudinal adjustmehthe seat, excluding seat
travel used for purposes other than normal drivingding positions. Where
other modes of seat adjustment exist (verticalubangseat-back, etc.) these
will be then adjusted to the position specifiedtbg vehicle manufacturer.
For suspension seats, the vertical position shal figidly fixed
corresponding to a normal driving position as djextiby the manufacturer.

The area of the seating position contactedhey3-D H machine shall be
covered by a muslin cotton, of sufficient size aappropriate texture,
described as a plain cotton fabric having 18.9atiseper crhand weighing
0.228 kg m or knitted or non-woven fabric having equivaleha@cteristics.

If the test is run on a seat outside the vehitie,floor on which the seat is
placed shall have the same essential charactsristis the floor of the
vehicle in which the seat is intended to be used.

Place the seat and back assembly of the 3riakhine so that the centre
plane of the occupant (C/LO) coincides with thetoziplane of the 3-D H

machine. At the manufacturer's request, the 3-Dathime may be moved
inboard with respect to the C/LO if the 3-D H mawhiis located so far
outboard that the seat edge will not permit leaglibf the 3-D H machine.

Attach the foot and lower leg assemblies ® ¢bat pan assembly, either
individually or by using the T-bar and lower legeasbly. A line through
the "H" point sight buttons shall be parallel te tyround and perpendicular
to the longitudinal centre plane of the seat.

Adjust the feet and leg positions of the 3-Enbichine as follows:
Designated seating position: driver andidatfont passenger.

Both feet and leg assemblies shall be chémevard in such a way that the
feet take up natural positions on the floor, betw#ee operating pedals if
necessary. Where possible the left foot shall lmatéxl approximately the
same distance to the left of the centre planeefBHD H machine as the right
foot is to the right. The spirit level verifyingghransverse orientation of the
3-D H machine is brought to the horizontal by reatihent of the seat pan if

2l Tilt angle, height difference with a seat mougtisurface texture, etc.
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necessary, or by adjusting the leg and foot assemtdwards the rear. The
line passing through the “H” point sight buttonsakhbe maintained
perpendicular to the longitudinal centre planehef $eat.

4.7.1.2. If the left leg cannot be kept parallethie right leg and the left foot cannot
be supported by the structure, move the left fowil it is 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 aratéol as specified by the
manufacturer. If the feet then rest on parts offther which are at different
levels, the foot which first comes into contacthwtihe front seat shall serve
as a reference and the other foot shall be so geththat the spirit level
giving the transverse orientation of the seat af ttevice indicates the
horizontal.

4.7.3. Other designated seating positions:

The general procedure indicated in paragraph 4ahave shall be followed
except that the feet shall be placed as specifygtido vehicle manufacturer.

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

4.9. Tilt the back pan forward against the forwatdp and draw the 3-DH
machine away from the seat-back using the T-bapoRg&on the 3-D H
machine on the seat by one of the following methods

4.9.1. If the 3-D H machine tends to slide rearwarse the following procedure.
Allow the 3-D H machine to slide rearward until anfiard horizontal
restraining load on the T-bar is no longer required until the seat pan
contacts the seat-back. If necessary, repositietotiver leg.

4.9.2. If the 3-D H machine does not tend to slidarward, use the following
procedure. Slide the 3-D H machine rearwards bylyapp a horizontal
rearward load to the T-bar until the seat pan aistthe seat-back (see figure
2 of Appendix 1 to this annex).

4.10. Apply a 100 £ 10 N load to the back and pssembly of the 3-D H machine
at the intersection of the hip angle quadrant drel T-bar housing. The
direction of load application shall be maintaindéong a line passing by the
above intersection to a point just above the thighhousing (see figure 2 of
Appendix 1 to this Annex). Then carefully returrethack pan to the seat-
back. Care must be exercised throughout the reraaiofdthe procedure to
prevent the 3-D H machine from sliding forward.

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

412, Tilt the back pan forward to release the iten®n the seat-back. Rock
the 3-D H machine from side to side through 10 édegrarc (5 degrees to
each side of the vertical centre plane) for thrmaglete cycles to release any
accumulated friction between the 3-D H machine thedseat.

During the rocking action, the T-bar of the 3-Drhbchine may tend to
diverge from the specified horizontal and vertigbdgnment. The T-bar must
therefore be restrained by applying an appropriateral load during the
rocking motions. Care shall be exercised in holdimgT-bar and rocking the
3-D H machine to ensure that no inadvertent extddads are applied in a
vertical or fore and aft direction.
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4.13.

4.14.

4.14.1.

4.14.2.

4.15.

4.16.

4.16.1.
4.16.2.

The feet of the 3-D H machine are not to be rewchor held during this
step. If the feet change position, they should lb®vad to remain in that
attitude for the moment.

Carefully return the back pan to the seat-backamtk the two spirit levels
for zero position. If any movement of the feet hascurred during the
rocking operation of the 3-D H machine, they must tepositioned as
follows:

Alternately, lift each foot off the floor the mmum necessary amount until
no additional foot movement is obtained. During tlifting, the feet are to be
free to rotate; and no forward or lateral loads tarée applied. When each
foot is placed back in the down position, the hisgb be in contact with the
structure designed for this.

Check the lateral spirit level for zero positioghnecessary, apply a lateral
load to the top of the back pan sufficient to lethed 3-D H machine'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:

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

(b) alternately apply and release a horizontalweed load, not to exceed
25 N, to the back angle bar at a height approxitpatethe centre of
the torso weights until the hip angle quadrantdatés that a stable
position has been reached after load release. Batkbe exercised to
ensure that no exterior downward or lateral loads applied to the
3 -D H machine. If another level adjustment of 88® H machine is
necessary, rotate the back pan forward, re-levetf eepeat the
procedure from paragraph 4.12.

Take all measurements:

The co-ordinates of the “H” point are meaduwith respect to the three-
dimensional reference system.

The actual torso angle is read at the kmuile quadrant of the 3-D H
machine with the probe in its fully rearward pasiti

If a re-run of the installation of the 3-Didachine is desired, the seat
assembly should remain unloaded for a minimum peoio30 minutes prior
to the re-run. The 3-D H machine should not be lefided on the seat
assembly longer than the time required to perfdrentést.

If the seats in the same row can be regaadesimilar (bench seat, identical
seats, etc.) only one “H” point and one “actualstorangle” shall be
determined for each row of seats, the 3-DH machdascribed in
Appendix 1 to this Annex being seated in a plagaréed as representative
for the row. This place shall be:

in the case of the front row, the driveéat;

in the case of the rear row or rows, aeroggat.
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Annex 4
Appendix 1

Description of the Three-Dimensional “H” Point Machinet

(3-D H machine)
1. Back and seat pans

The back and seat pans are constructed of reimf@lzestic and metal; they
stimulate the human torso and thigh and are mecabyihinged at the
“H” point. A quadrant is fastened to the probe Ridgat the “H” point to
measure the actual torso angle. An adjustable tbaghattached to the seat
pan, establishes the thigh centreline and servasbaseline for the hip angle
guadrant.

2. Body and leg elements

Lower leg segments are connected to the seat pmamaty at the T-bar

joining the knees, which is a lateral extensionthe adjustable thigh bar.

Quadrants are incorporated in the lower leg segsrtenineasure knee angles.
Shoe and foot assemblies are calibrated to meésaif@ot angle. Two spirit

levels orient the device in space. Body elementghisi are placed at the
corresponding centres of gravity to provide seatepration equivalent to a

76 kg male. All joints of the 3-D H machine shoubé checked for free

movement without encountering noticeable friction.

1 For details of the construction of the 3-D H miaelrefer to Society of Automotive Engineers (SAE),
400 Commonwealth Drive, Warrendale, Pennsylvan@&5United States of America.
The machine corresponds to that described inS&@dard 6549: 1980.
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Annex 4
Appendix 2

Three-Dimensional Reference System
1. The three-dimensional reference system is defirnyethree orthogonal planes
established by the vehicle manufacturer (see figure

2. The vehicle measuring attitude is establishegdsitioning the vehicle on
the supporting surface such that the co-ordinateshe fiducial marks
correspond to the values indicated by the manufactu

3. The co-ordinates of the “R” point and the “H”ipoare established in
relation to the fiducial marks defined by the véhimanufacturer.

Zero Y plane (vertical

longitudinal zero plane)

Zero X plane (vertical

transverse zero plane)

AN

*

Fiqure — Three dimensional reference system

! The reference system corresponds to SO stand&@| 4978.
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Annex 5

1

Reference Data concerning Seating Positions

1.

3.1

3.1.1.

3.1.2.
3.1.3.

Coding of reference data

Reference data are listed consecutively for eaghtirgy position. Seating
positions are identified by a two-digit code. Thestf digit is an Arabic
numeral and designates the row of seats, countimg the front to the rear of
the vehicle. The second digit is a capital lettdich designates the location
of the seating position in a row, as viewed indirection of forward motion
of the vehicle; the following letters shall be used

L = left
C =centre
R = right

Description of vehicle measuring attitude

Co-ordinates of fiducial marks

List of reference data
Seating position: ......ccccceeeviiiiiieenieens

Co-ordinates of "R" point

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

Specification for seat adjustmént

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

Strike out what does not apply.
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