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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

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

This document is a type-C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events
are covered are indicated in the Scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or -B
standards, the requirements of this type-C standard take precedence over the requirements of the
other standards for machines that have been designed and built according to the requirements of this
typp-Cstandard.

© ISO 2016 - All rights reserved v
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Rough-terrain trucks — Visibility test methods and their
verification —

Part 1:
Variable-reach trucks

1

Thi
hav
ope

Thi
on

visipility test circle. Performance requirements for visibility are specified in this document.

Thi

NO
infol

2

Thd
con
und

ISO

ISO
indd

ISO

Scope

5 document applies to rough-terrain variable-reach trucks (hereinafter referred to as ‘ty
e a specific seated operator’s position on the left-hand side of the boom or centre position
rator position on the right side of the boom).

5 document specifies a static test method for determining and evaluating the operator
W rectangular 1 m boundary around the rough-terrain variable-reach truck and on a 1

5 document does not apply to

trucks designed to handle freight containers (reach stackers),
articulated telescopic wheel loaders,

slewing trucks, or

lorry mounted trucks.

E The method used does not capture all of the aspects of the operator’s visibility, b
Fmation to assist in determining the aceéptability of visibility from the truck.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements-of this document. For dated references, only the edition cited 3
ated references,thelatest edition of the referenced document (including any amendmen

5053-1, Industrial trucks — Terminology and classification — Part 1: Types of industrial tr

5353, Eapth-moving machinery, and tractors and machinery for agriculture and fores
X point

ucks’) that
(excluding

s visibility
P m radius

ut provides

Pir content
pplies. For
[s) applies.

icks

[ry — Seat

12100, Safety of machinery — General principles for design — Risk assessment and risk red

Liction

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10896-1, ISO 5053-1 and

ISO

12100 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

ISO Online browsing platform: available at http://www.iso.org/obp
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test surface

area of compacted earth or firm surface that forms the ground reference plane for the visibility
measurements, with a gradient of (0 + 2) %

3.2

light source position centre point

LSPCP

mid-point of the line between light sources, at 65 mm, 205 mm or 405 mm light source spacing, located
680 mm above and 20 mm in front of the seat index point (SIP)

Note 1 to e:]:ry: The seat index point is defined in ISO 5353, 3.1.

Note 2 to enjtry: See Figure 1.

Dimensions,in millimdtres
LSPCP

2

LB —
| OY—

SIP |
\I
|
|
|
|

S

680

Key
LB light bar
LS light source spacing (see Annex A)
SIP seat index point
S seat
LSPCP light source position centre point
Figure 1 — Light source apparatus
3.3
test truck[boundary
TTB

smallest rdctangular boundary that can be placed around the vertical projection of the truck

Note 1 to entry: Truck dimensions do not include equipment such as working lights, mirrors, etc.

Note 2 to entry: See Figure 4.

3.4 Visibility-test locations

3.4.1

visibility test circle

VTC

circle with 12 m radius located on the ground reference plane with its centre vertically below the light
source position centre point (3.2), which is divided into six sectors of vision

Note 1 to entry: For the six sectors of vision, see 3.4.3 to 3.4.6.

2 © IS0 2016 - All rights reserved
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Note 2 to entry: See Figure 2.

3.4.

2

rectangular 1 m boundary

RB

line on the ground reference plane located at 1 m distance from the outside test truck boundary (3.3)

Note 1 to entry: See Figure 3 and Figure 4.

3.4.

3

sector of vision A

seg]
the
cen

Not

34
sec
seg

12 m radius that is perpendicular to the longitudinal plane passing through the lightsou
re point (3.2) with the chord length bisected by the longitudinal plane

e 1 to entry: See Figure 2.

4
fors of vision B and C
ments of the visibility test circle (3.4.1) to the front of the truck outside sector of vision A

bounded by the transverse plane through the light source position centre point (3.2)

Not

3.4
sec
seg
side

Not

3.4
sec
seg

Not

b 1 to entry: See Figure 2.

5
fors of vision D and E

ments of the visibility test circle (3.4.1) to the rear defihéd by an angle of 45° to both the ri
s of the longitudinal plane passing through the light source position centre point (3.2)

b 1 to entry: See Figure 2.

6
Lor of vision F
ment of the visibility test circle (3.4.1) o the rear between sectors of vision D and E (3.4.5)

b 1 to entry: See Figure 2.

length for
rce position

(3.4.3) and

bht and left
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VTC

RB

TTB

Key

VTC

LSPCP

RB

TTB

X

Y

A B,C D E,

3.5
masking
shadow on
because p3

3.6

light sour
test unit w
rotation pq
operator

LSPCP

visibility test circle
light source position centre point
rectangular 1 m boundary
test truck boundary
perpendicular to forward direction of th€truck
forward direction of the truck
F sectors of vision

Figure 2.—Visibility test boundary

the 12 m visibility-test circle (3.4.1) or on the rectangular 1 m boundary (3.4.2) cred
rts of the base tfuck and/or its equipment block the light rays from the light sources

e apparatus
rith at<east two light sources that have adjustable light spacing, 360° rotatable, with
intatcthe light source position centre point (3.2) to simulate the range of eye positions fo

ted

its
[ an

Note 1 to entry: See Figure 1.

3.7

light source spacing
distance between the vertical centre axis of the considered light sources

3.8
light bar

rigid support on which the light sources are fixed and aligned

© ISO 2016 - All rights reserved
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visibility performance criteria
criteria intended to minimize risk to persons in the vicinity of the truck during truck operation

Note 1 to entry: These visibility performance criteria are specified as maximum allowed maskings (3.5) at the
12 m visibility test circle (3.4.1) or at the rectangular 1 m boundary (3.4.2).

3.10 Direct and indirect visibility

3.10.1
direct visibility

visipility by direct line of sight as determined by the light from the light source

3.10.2
indjrect visibility
visipility with the aid of mirrors or other visual aids, such as closed circuit TV (CCTV)

Not

3.1
den
tru

31

ver
objé
twa

4

4.1

The
(ha
lig
be
sou
(SIH

4.2

The
tot

e 1 to entry: For more information, see Annex B.

|
ivative truck
k modified or fitted with equipment and/or attachments which-can affect visibility

A

b

tical test object
ct used to evaluate the maskings (3.5) on the rectangular 1 m boundary (3.4.2), consig
-dimensional, without depth

Test apparatus

Light source apparatus

light source apparatus is capable*of positioning a light bar horizontally with two lig
ogen light bulbs, laser, LEDs or equivalent). Each light source shall be horizontally mov
bar from 32,5 mm up to_202,5 mm on each side of the light source position centre po|

'ce position centre point-shall be located 680 mm above and 20 mm in front of the seat
) as described in [SO\5353. See Figure 1.

Vertical tespobject

verticaldest object shall be 1,5 m high, 100 mm wide and be maintained substantially per
he teststirface throughout the tests.

ered to be

ht sources
hble on the
int. It shall

ossible to rotate the light.bar through 360° around the light source position centre point. The light

ndex point

pendicular

4.3

Observation mirror

To determine the maskings on the visibility test circle or the rectangular 1 m boundary, a hand-held
mirror can be used to detect the line-of-sight between the light source and the ground reference plane
or vertical test object. The observation mirror shall have a maximum size of 100 mm x 150 mm.

5

5.1

Truck test configuration

Equipment of the truck

The truck shall be equipped with standard fork arms and equipment according to the manufacturer’s
standard specification.

© ISO 2016 - All rights reserved
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5.2 Openings

All truck openings, such as doors and windows, shall be closed.

5.3 Position of the truck and load handling attachment

The truck shall be positioned on the test surface according to Figure 2.

The boom shall be fully retracted and its height adjusted so that dimension A is respected with the
upper face of the fork arms above and substantially parallel to the test surface. See Figure 3.

Where:
— A=30

— A =Dbel
and st

NOTE ]
boom confi
mounted ba
over the bo
range, allow

A rearward tilt of the fork arms < 5° is acceptable.

D mm (x50 mm) for compact trucks;

ing maximum visibility under the boom.

2 m

[

©

ween 300 mm and 900 mm (50 mm) for other trucks in the position to leastaffect visib
bility (according to the manufacturers specification).

'he use of a range between 300 mm and 900 mm for dimension A will allowstrucks with diffe
purations to be tested in the manufacturer’s recommended travel positipn. Trucks with a

om will have the boom positioned towards the lower end of the range,allowing maximum visib
bm. Trucks with a high-mounted boom will have the boom positioned«towards the higher end o

) T

RB
Key
RB rect
A heig
6 Meas

angular 1 m boundary
ht of fork arms abovetest surface

urenient procedure

Figure 3 — Test — Boom position

lity

rent
ow-
ility
the

6.1 Test-surface marking and truck location on the test surface

6.1.1 Mark a visibility test circle of 12 m radius on the test surface with the two centrelines as shown
in Figure 2. Mark the centre point of the visibility test circle to enable accurate alighment of the truck

(see 5.3).

6.1.2 Mark where the sectors of vision A, B, C, D, E and F intersect the line of the circle on the test
surface as shown in Figure 2.

6.1.3 Position the truck and adjust the boom and fork arms as defined in 5.3.

6.1.4 Mark the test truck boundary (TTB), as shown in Figure 4.

6

© ISO 2016 - All rights reserved
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6.1.5 Mark the rectangular 1 m boundary (RB) on the test surface at a distance of 1 m from the test
truck boundary, as shown in Figure 4.

m

TTB

Key
TTB
MC

ME
RB

6.2

6.2

6.2

RB = I
——
| |
/
I
M MC X
)
/
ME\/
ME X | M
test truck boundary

masking component
masking
masking effective length parallel to lighf.source

rectangular 1 m boundary

Figure 4 — Test truck boundary and rectangular 1 m boundary

Positioning of the,test apparatus

1 Mount thelight source apparatus with the LSPCP as described in 4.1.

the
incy

masking:lies. To determine the sector of vision in which the masking lies, an initial maski

2 Maskings shall be evaluated with respect to the relevant sector of vision in which the centre of

g (without

ease above the surface) shall be determined with a single light source in the LSPCP. A straight line from

the |LSRPCP to the centre of this initial masking shall be drawn. The sector of vision where this line crosses

the

Where:

65 mm, the light source spacing shall be symmetrical to the LSPCP;

d2.

205 mm, the light source spacing does not need to be symmetrical to the LSPCP, provided that each

light source is less than or equal to 102,5 mm from the LSPCP;

405 mm, the light source spacing does not need to be symmetrical to the LSPCP, provided that each

light source is less than or equal to 202,5 mm from the LSPCP.

For the purpose of evaluating the 205 and 405 mm light spacings, more than two light bulbs could be
used simultaneously.

©IS
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To take measurements, rotate the light bar so that the line between the two light sources is perpendicular
to the line between the filament position centre point and the edge of the visibility masking component.
This first point denotes the start of the masking. Continue to rotate the light bar to the next edge of the
visibility masking component, i.e. where the masking ceases to occur. This second point denotes the
end of the masking.

6.3 Mea

6.3.1 Ge
As afirsts

As a secon|
to conform
direct visilk
evaluated
See 7.3.

For definipg the indirect visibility for mirrors, use the same measurement. procedure as for di

visibility t
circle and
visibility te
mirror is I

Mirror sys
to mirror”

The measurements shall be made for the test configuration'specified in 5.3.

Where an
circle and
the mirror.

NOTE ]
directly not
used to dev

6.3.2 Mg

Adjust the
source as d

Record the
test circle

When a tru
than the

surements of the maskings

neral

Lep, all measurements shall be made considering the direct visibility.

d step, additional devices like mirrors or CCTV may be incorporated in the measunems¢

to the visibility performance criteria. If, when having incorporated additional .device
ility masking is broken into two or more parts, the remaining masking portions shall be
vith respect of the relevant sector of vision in which the centre of remainifng masking

b measure and record the reflection of the light source in the mirrors to the visibility
the rectangular boundary. Use the same light source spacing-as specified in 6.3.2 for
st circle and in 6.3.3 for the rectangular 1 m boundary for{the sectors of vision where
cated.

fems requiring the use of one mirror to view another mirror will not be allowed (no “mi
Systems).

bbservation mirror is used to take measutements, the masking points on the visibility
rectangular 1 m boundary shall be marked where the light source is cut off at the centn

'he test can be carried out in a datrk environment where the shadows of truck components ca
ed on the visibility test circle oz a'mirror located on the test surface, or the vertical test object cal
blop a line of sight to the light Source to determine the points where a masking occurs.

asurement at the visibility test circle

ight source spacingas specified in Table 1 for the relevant sector of vision. Position the ]
escribed in 6.2.2:

masking-at'the visibility test circle, so that the cord length of the masking on the visib
an be detérmined.

ck’has two or more vertical components that are near each other, a light source spacing

ents
S, a
re-
ies.

rect
test
the
the

[ror

test
e of

h be

h be

ght

lity

less

xmum qpprifipd for the sector of vision may he used to determine the minimum mask

(see also 6.2.2).

ngs

The requirements for a minimum spacing between two adjacent maskings as specified in 7.1 shall be
considered.

If a masking exists at the visibility test circle in any sector of vision, the measurements shall be recorded.
A masking will also be considered meeting the criteria of Table 1, if it does so within a vertical distance

0of 950 mm

NOTE
dimensions

from the test surface at the 12 m radius.

A, B,CandE.

Do not record a masking that has a width of less than 100 mm.

© ISO 2016 - All rights rese
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6.3.3 Measurement at the rectangular 1 m boundary

The measurement on the RB shall be made with light source spacing up to 405 mm perpendicular to
the maskings for determination of the actual masking in the near field vision area. Use the vertical
test object as specified in 4.2 and check along the rectangular boundary as illustrated in Figures 5 and
6. Mark on the rectangular boundary where the direct view to the light source is masked. Record the
maskings with their x and y coordinate. If the masking width (M) exceeds 300 mm on the RB, measure
the width ME (masking effective length) of the masking parallel to the light source (see Figure 4).
Record ME as the width of the masking.

If the top of the vertical surface of the vertical test object is masked, then the vertical test object may be
conkidered visible if the observation mirror (or equivalent) can direct the light source forra fontinuous
200 mm height of the vertical test object (see Figure 6).

VTO VTO
2 m ,,|- Tm

A
_VG

Key]
VTQ vertical test object

Figure 5 — Measurement at the'rectangular 1 m boundary

OK NOT OK

Visibility > 200 mm
nywhere on the Visibility < 200 jnm
test object not adjacent

Test surface

Figure 6 — Observation of the vertical test object

NOTE The visibility on the vertical test object below the 1,5 m height can be checked by the use of a mirror
moved up and down the test object.

When a truck has two or more vertical components that are near each other, a light source spacing less
than the maximum could be used to determine the minimum maskings (see also 6.2.2).

© IS0 2016 - All rights reserved 9
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6.4 Requirements for derivative trucks

The impact on visibility created by attachments authorized by the manufacturer shall be assessed.

NOTE

the limits of the truck’s intended use.

7 Evaluation method and performance criteria

7.1 Visibili

The space
than 700
resultin o

The truck
maskings g

7.2 Visil

The truck
maskings g

7.3 Visil

If the direc
and in 7.2 fi

If CCTV is |
the CCTV's

The truck
to the perf

etween any two adjacent maskings on the visibility test circle shall be equal to or/gre
m. If this is not the case, the two maskings and the space between them shall be combine
e reported masking.

meets the requirements of this document if the measurement results show(ho masking
maller than or equal to the performance criteria as specified in Table 1,

pility performance criteria for the rectangular 1 m boundary

meets the requirements of this document if the measurement ‘résults show no masking
maller than or equal to the performance criteria as shownisnTable 2.

pility maskings that exceed the visibility performance criteria with direct vie
br the rectangular 1 m boundary, additional visual aids shall be provided (e.g. mirrors, CC’
creen.

heets the requirements of this docuient if the visibility with the additional devices confo
brmance criteria in Table 1, Table 2, 7.1 and 7.2.

8 Calculation method and cemputer simulation

Calculatior
to determi
a calculati

or computer simulation based on the requirements specified in this document may be y
he the visibility masKing and provide results for the test report. Annex C gives an examp
n method for symmetrical eye spacing.

9 Test

eport

It is sufficient to measure the truck with the attachment that reduces the visibility the most, within

hter
d to

S Or

S or

W

L view does not conform to the performance criterid-specified in 7.1 for the visibility test circle

V).

provided, the visibility performance criteria-shall be verified through visual confirmation of

Fms

sed
e of

9.1 Tru¢kdetails

The test report shall include the following information:

a)

repres
b)
‘)
d)
e)
f)

10

entative;

the designation of the truck (including the type of truck considered: compact, other);
the model identification and serial number;

the equipment installed on the truck (e.g. CCTV, mirrors);

any other information that affects the visibility measurements;

the pictures (or illustration) of the truck configuration for the visibility test;

the business name and full address of the manufacturer and, where applicable, their authorized

© ISO 2016 - All rights reserved
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g) the record of the position dimension(s) of the equipment in its tested positions.

9.2 Drawing

A drawing shall illustrate the test results including the maskings (dimensions in millimetres) on
the visibility test circle by the designated visibility sector with the specific light source spacing (see
Annex D). The distance between maskings and their positions shall be provided. Also, the maskings at
the rectangular 1 m boundary line shall be provided.

10 Information for use

The instructions shall contain the following as a way to minimize visibility hazards:

a) |recommendation that the operator surveys his or her field of vision when operating the fruck;

b) |recommendation that the operator positions the boom and attachmentsiin the positipn to least
affect visibility and stability;

c) |information regarding the position, setting, use and maintenance, of mirrors or visual alds (CCTV),
when provided;

d) |information that if any of the mirrors or visual aids (CCTV)are damaged or not working, the truck
is not to be used until repaired;

e) |information that modifications of the truck may affectthe operator’s visibility.

Table 1 — Visibility performancé criteria on visibility test circle

Dimensions inf millimetres

Tegt configura- Sector of vision
tion:
Podition of the
trufk and load A B C D E F
harldling attach-
ment per 5.3
Corppact trucks  |405 405 405 205 205 65
1-1500 0 1-1850 1-700 and 1-700 and (1-700fand
1-1300 1-1300 1-1300) or
(1-2 040) or
(3-700)
OtHer trucks 405 405 405 205 205 65
1-1500 0 1-1300 1-700 and 1-700 and (1-700fand
1-1300 1-1300 1-1300) or
(1-2 040) or
(3=700)
NOTE The first line of each row of Table 1 defines the light source spacing for the relevant sector of vision.

The remaining lines define the number and maximum size of masking(s) permitted for that sector of vision.

For example:

65

(1-700 and
1-1 300)

Defines a light source spacing for the sector of vision of 65 mm and permits two maskings; one of a maximum size
of up to 700 mm and a second of up to 1 300 mm.
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Table 2 — Visibility performance criteria on rectangular 1 m boundary

Test configuration: Sector of vision
Position of the truck
and load handling at- A B C D E F
tachment per 5.3
All trucks 405 mm light source spac- 405 mm light source spacing
ng No masking more than 300 mm
No masking more than A gap of minimum 300 mm is required between two
500 mm maskings
Only one masking greater i
than 300 mm and up to
500 mm shall be allowed
and, in this case, the result
shall be reported in the
information for use.
12 © IS0 2016 - All rights reserved
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Annex A
(informative)

Light source spacing dimensions

The light source spacings are derived from the following operator physical characteristics:

— |65 mm, the light source spacing that represents the binocular eye spacing of 50 % seated operators

as described in ISO 3411;

— |205 mm, the light source spacing that represents the range of eye movement (considering body

torso and head movement) of 50 % of operators as described in ISO 3411 when{ooking to
to the rear (135° clockwise or anti-clockwise from straight ahead position);

a 45° angle

— |405 mm, the light source spacing that represents the range of eye-movement (considering body

torso and head movement) of 50 % operators as described in 1SQ:3411 when looking t
(90° clockwise and anti-clockwise from the straight ahead position).

o the front

© ISO 2016 - All rights reserved
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