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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-governmentar, I _Iaison with IS0, also take part I the WOrK. SO collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
The main task of technical committees is to prepare International Standards. Draft International Standgrds
adopted byl the technical committees are circulated to the member bodies for voting.-Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a.vote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

ISO 135641 was prepared by Technical Committee ISO/TC 110, Industrial trucks, Subcommittee S[C 2,
Safety of pqwered industrial trucks.

ISO 13564 [consists of the following parts, under the general title,Powered industrial trucks — Test methods
for verification of visibility:

— Part 1:[Sit-on and stand-on operator trucks and variablé-reach trucks up to and including 10 t capacity

Variable-reach container-handling trucks with greater-than 10 t capacity are to form the subject of a future
part 3.

iv © 1SO 2012 — All rights reserved
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INT

ERNATIONAL STANDARD ISO 13564-1:2012(E)

Powered industrial trucks — Test methods for verification of

visibility —

Part 1:

Sit-on and stand-on operator trucks and variable-reach tr,
up to and including 10 t capacity

1 [Scope

Thig part of ISO 13564 specifies the requirements and test procedures for all=round visibility of se
indystrial trucks with a rated capacity up to and including 10 000 kg, and_ihdustrial variable-reach
a rated capacity up to and including 10 000 kg, with a sit-on or stand-onoperator, without load, an
with fork arms or load platform as defined in ISO 5053.

It is|not applicable to

2

Thel
refe)
doc

low-lift straddle carriers (as defined in ISO 5053:1987, 3.1+.3.2.3),

high-lift straddle carriers (as defined in ISO 5053:1987, 3.1.3.1.11),

trucks with an elevating operator position, when the operating position is elevated,
trucks with a rated capacity greater than-10 000 kg,

rough-terrain variable-reach trucks;

container-handling trucks,

side loaders.

Normative references

followingwreferenced documents are indispensable for the application of this document.
rences;-only the edition cited applies. For undated references, the latest edition of the
iment '(including any amendments) applies.

Lucks

If-propelled
trucks with
d equipped

For dated
referenced

ISO 3691-1:2011, Industrial trucks — Safety requirements and verification — Part 1: Self-propelled industrial
trucks, other than driverless trucks, variable-reach trucks and burden-carrier trucks

ISO

5053:1987, Powered industrial trucks — Terminology

© 1SO 2012 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5053 and the following apply.

3.1

industrial variable-reach truck
industrial truck equipped with longitudinal articulating or telescopic and elevating boom(s) (swivelling

by no more than +5°), not including rough-terrain variable-reach trucks

e

horizontally
3.2

truck profil
contour wh
truck, includ
NOTE L
3.3

seat index
SIP

point on theg
NOTE A
34
standing in
STIP
perpendicu
NOTE i
3.5
adjusted st
ASTIP

adjusted ST
during truck

3.6

ch is determined by the largest rectangular width and length parallel to the longitudinal axis-of
ing the front vertical surface of the fork arms

he blades of the fork arms are not taken into account.

point
central vertical plane of the seat

dapted from ISO 5353:1995, definition 3.1.

dex point
ar projection of the mid-axis of the standing operator in the normal operating position

or determination of the STIP, see Figure 4.

anding index point

operation

forward difection

forward dire

3.7
manoeuvri
motion of a

NOTE
by, load pick

ction of travel, dependenton the type of truck and according to ISO 3691-1:2011, Annex A.

ng
N industrial trick at slow speed and for short distances

Manoeuyring/can include movements such as operation in narrow aisles, when turning, passing objects g

up and;put-down, approaching and retreating from loads, and other operations not included when travelli

the

[IP located relative to the STIP, as provided in 6.1.3, to simulate body movement of the operator

lose
Ng.

3.8

travelling

movement of the truck over relatively long distances and open areas up to the maximum speed

3.9

lighting equipment
system of lights that represents the range of positions of the operator's eyes, including head and body

movement

See Figures 2 and 3.
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3.10

test body

body that simulates an obstacle, e.g. a person in stooped position, and with which the visibility conditions are
evaluated

See Figure 5.

3.11
test screen
surface with which the visibility conditions while travelling forward are evaluated

3.1
normal operating position
posiftion in which the operator is able to control all functions for driving and load handling-as defined by the
manufacturer

3.1

test path
path marked on the floor around the industrial truck to be tested and on which the test body is meved for the
visibility measurement tests

Sed Figures 6, 7 and 8.

o W
-
o

Y

/O / P X.2
2 1 2
Key
1 [lest path
2 lest path end point
3 [est body at end point PX.1
4 fest body moved along entire length of test path, not extending past end points
5 lest body at end pointPX.2

Figure 1 — Top view of test path

3.14
iIIl:;Finated area

surfa€eyon the test body or test screen which is illuminated by at least one light of the lighting equigment

3.15
dark shadow
surface on the test body or test screen which is not illuminated by any light of the lighting equipment

NOTE When checking for dark shadows on the test body or test screen, the shadow cast by an object, e.g. clipboard
or hand, can help to identify dark shadow areas.

3.16

direct visibility
illumination of the test body and test screen without the use of auxiliary equipment

© 1SO 2012 — All rights reserved 3
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3.17

indirect visibility
illumination of the test body and test screen with the use of auxiliary equipment

3.18

auxiliary equipment
equipment used to compensate the limitation of direct visibility by, for example, mirrors or camera/monitor
systems

4 Truck configuration

4.1

The

a load platf

outs

Test

Test

test sh

ng

il be conducted with an unladen truck on a level, horizontal floor. The truck shall be equipped

ide distance within the normal fork arm adjustment range of the specific configuration-{ested.

s shall

this part of
tank, countg¢rweights, cab, etc. are required for those configurations that adversely affect visibility.

4.2

a)

4.3

a)

Heig

For all

SO 13564 applies to all configurations and additional tests for various types of mast, external

ht of load-carrying surface

trucks except industrial variable-reach trucks

The logd-carrying surface of the fork arms, measured at:the heel end, shall be positioned from 100 m
300 mm above the floor.

Industtial variable-reach trucks, low-mount beom
For inglustrial variable-reach trucks withya boom pivot point height lower than the height of
SIP + §50 mm, the load-carrying surface of the fork arms, measured at the heel end, shall be positid

100 mrp to 300 mm above the floor.

Indust

rial variable-reach trucks,’high-mount boom

For industrial variable-reachirucks with a boom pivot point height equal to or higher than the height o

SIP + 6

500 mrh to 900 mm above the floor.

Tilt of the mast or load-carrying surface

brm or two fork arms of a length up to dimension A in Figures 6, 7 and 8, centrally spaced a

be conducted on a truck with basic configuration, not equipped with any(attachment, load or o
variable/opfional equipment. The test shall be valid for the specific configuration‘“tested. The test metho

50 mm, the load-carrying surface of the fork arms, measured at the heel end, shall be positig

Wwith
t an

ther
d of
fuel

n to

the
ned

the
ned

Travel1ing tests

The mast or load-carrying surface shall be tilted rearward to the maximum, but by not more than 10°, for
all travelling tests. If the means of tilting the mast or load-carrying surface is accomplished by tilting the
truck chassis, these tests shall be performed with the chassis horizontal.

Manoeuvring tests

The mast shall be vertical or the load-carrying surface horizontal for all manoeuvring tests.

Fork arm or load platform tests

The mast shall be vertical or the load-carrying surface horizontal for the fork arm or load platform test.

© 1SO 2012 — All rights reserved
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4.4

ISO 13564

Retractable mast trucks

Trucks with a retractable mast shall have the mast fully retracted.

5

5.1

Test equipment — Direct visibility

Test body

-1:2012(E)

The test body shall be movable, with a vertical test surface height of 1 200 mm and width of 500 mm, as

shorr/n in Figure 5. The surfaces may be marked with a T00 mm x 100 mm grid to facilitate mea
illuminated areas.

5.2
The)
abo
agn

5.3

All'l

Test screen
test screen shall have a vertical surface with a width of at least 500 mm and a tieight starting 3

ve the floor up to 900 mm above the SIP or 1 900 mm above the STIP. The surfaces may be p
d of 100 mm x 100 mm to facilitate evaluation of the illuminated surface.

Distance of the lighting equipment to the industrial truck

ghts able to be switched-on shall be at least 50 mm within_the ‘plan view of the overhead g

Eurement of

t 1 200 mm
ovided with

hard, or the

insidle surface of the cab, or within the plan view outline of the liftdruck if not equipped with an ovethead guard

orc

6
6.1

6.1.

The)
test
sim

6.1.

The
the
sus
of th

Bb.

Test procedures — Direct visibility
Light source position

1 General
visibility from the industrial truek shall be determined from the operating position with light so

body or screen. The lightssources simulate the range of eye positions of the operator. Th
Lilates an obstacle to be seen?

P Sit-on operator

light source fixture shown in Figure 2 shall be positioned relative to the SIP. The seat shall &
Adjustment pasition closest to the mid-point of horizontal and vertical adjustment and the mid

e test being conducted. See Figure 9.

irces and a
e test body

e placed at
point of the

pension height, if so equipped. For trucks with rotatable seats, the seat may be turned toward the direction

6.1.

3 _/Stand-on operator

The

light source fixture shown in Figure 3 shall be positioned relative to the STIP.

The STIP is given for a stand-on operator in the normal operating position, with the operator standing at the
platform and controlling all functions while facing in the direction of travel.

Procedure for locating the STIP:

a)

determine the appropriate foot positions for the truck being evaluated;

b) determine the position of the ankle pivot point by the shoe outline and the data given in Figure 4;

© 1SO 2012 — All rights reserved
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c)

determine the mid-point of the line connecting the ankle pivot points to establish the STIP;

the 0° position (before any rotation of the operator's head, shoulders, or torso) is a line through the STIP

perpendicular to the line connecting the ankle pivot points as shown in Figure 4; the row of lights may be

rotated

e)
feature

+135° as shown in Figure 10;

of the truck and record.

measure the height of the STIP above the floor as well as the location of the STIP relative to a permanent

To simulate body movement during truck operation, an adjusted STIP (ASTIP) may be positioned within an

area circum

scribed by:

— a 125 rInm radius about the STIP for a stand-up rider truck with defined compartment space, e.9: g

truck,
design

a 200
order-p

When the §
visibility eva
shown in F
test shall ha

6.2 Test

Test paths
truck, paral
profile whic

Figure

Figure

Figure

6.3 Measurement procedure

6.3.1

The test bo
the test pat

Measuremsgq
arrangemer

General

pallet stacker truck where the operator's feet/lower body movements are limited dlg-to {
mm radius about the STIP for a stand-up platform truck with space for,-movement,
icking trucks, lateral-stacking trucks.

bTIP for a truck has been established, the location of the STIP shall rémain fixed throughout
luation. The ASTIP of the test fixture for a particular test may be relocated as defined above,

gure 4, i.e. Tests 1 to 11 (see Table 3) may have different locations for the axis of rotation. E
ve only one location for the ASTIP which shall be referenced frem the STIP and recorded.

paths

P 1.1 to P 9.2 (see Figures 6, 7 and 8) shall consist.of lines laid out on the floor around the
el and perpendicular to the truck's longitudinal axis.*The test paths shall be located from the t
n includes the front vertical surface of the fork arms:

K shows the test path for sit-on operator triéicks, up to and including 10 000 kg capacity;

7 shows the test path for stand-on operator trucks, up to and including 10 000 kg capacity;

B shows the test path for industrial variable-reach trucks, up to and including 10 000 kg capacit

y or test screenshall be moved along the test path with the vertical test surface on, and parall
n. The light source shall be turned on to illuminate the test body or test screen.

nts of.illuminated surfaces and dark shadow shall be made. Figures 6, 7 and 8 show
ts.and distances of the test paths from the truck.

ach
ruck

e.g.

the
and
ach

test
fuck

~

B| to,

the

Where the operator's body rotation is restricted to less than the angle of rotation allowed to orientate the light
source to the test path, the test shall be conducted with the light source rotated to the maximum possible
angle of rotation of the operator's body.

6.3.2 Tra

velling

Tests shall be conducted with reference to Table 1 and Figures 6, 7 and 8 as appropriate.

a)

Forward and rearward travelling tests (using the test body — Table 3, tests 1 and 2)

Two tests, one for forward travelling and one for rearward travelling, shall be conducted with up to nine
lights (T1 to T9) switched on, located 125 mm from the axis of rotation.

© 1SO 2012 — All rights reserved
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b)

ISO 13564-

1:2012(E)

For the forward travelling test, the light source shall be orientated towards test path P 1.1 to P 1.2 with the
row of lights perpendicular to the longitudinal axis of the truck. lllumination of the test body shall be

evaluated fromP 1.1to P 1.2.

For the rearward travelling test, the light source shall be rotated to an angle of £135° (only one of the light
positions shall be used). lllumination of the test body shall be evaluated from P 2.1 to P 2.2.

Forward travelling test (using the test screen — Table 3, test 3)

The light source, located 125 mm from its axis of rotation, shall be orientated towards test path P 1.1 to
P 1.2 with the row of lights perpendicular to the longitudinal axis of the truck. Any two lights 75 mm apart

T T A4 T2 ST T A4 JTo T L PN i e 4

T4

pu | Tal ball l

6.3.

Tes

The
turn
truc
-13

—457,

5.3,

T2 <l
\IIGIIUI\J ILGIIUI‘!‘ rodariu rJ, I-VGII\JIU I\JGIIUII,IUGIIUIUUI IIGIIUI\J}OIIGIIUC\.

Only one pair of lights shall be used throughout the test.

The light source shall be rotated for the forward test towards test path P 1.1 to P|1.2, a
Figures 6, 7 and 8, with the row of lights perpendicular to the longitudinal axis of the truck.

Table 1 — Travelling tests

. . Orientation .
Test direction of the lights Test object Test path
Forward Forward Test bady P11toP1.2
+135°
Rearward or Testbody P21toP22
-135°
Forward Forward Test screen P11toP 1.2

B Manoeuvring

s shall be performed with reference to-Table 2 and Figures 6, 7 or 8 as appropriate.

lights shall be located 125 mm from the axis of rotation. Up to 13 lights (M1 to M4 and T1 to
ed on. The forward orientation is with the 0° axis shown in Figure 2 or Figure 3 parallel to the a
K, facing in the forward direction of the lift truck movement. The orientation of the lighting eq
b°, —45°, +45° and +135% is measured from the 0° axis. If the rotation of the lighting equipme

or by features of théift truck, the test shall be conducted at the maximum allowable rotation.

Table 2 — Manoeuvring tests

witched on.

s shown in

T9) may be
Kis of the lift
uipment for
nt to —135°,

+45° or +135° is limited by the allowable rotation shown in Figure 9 or Figure 10, by the reqliirements in

. . Orientation .

Test direction of the lights Test object Test path
Forward Forward Test body P3.1to P3.2
Forward +45° Test body P4.1to P4.2

o P5.1to P5.2
Rearward +135 Test body P6.1 to P6.2
Forward —45° Test body P9.1 to P9.2
o P7.1to P7.2
Rearward -135 Test body P81 to P8.2

© 1SO 2012 — All rights reserved
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6.3.4 Fork arms or load platform

The tests shall be performed with up to 13 lights switched on (M1 to M4 and T1 to T9) as shown in Figure

2or

Figure 3. The light source shall be orientated toward the fork arms or load platform, the row of lights
perpendicular to the line between their axis of rotation and the load centre. The light source may be moved

toward the load centre by up to 150 mm.

7 Test procedures — Indirect visibility

When auxiliary equipment is needed to meet the requirements of this part of ISO 13564, the view through the

device shal[ be tested and shall meet the criteria of 9.3. The Tight source shall be fixed In a position Wiifl
row of lightg perpendicular to the connecting line between the axis of rotation of the light source fixturerand
centre of the optical device with the rotation limits of +90° for travelling, in 9.2.2, and manoeuvring;.in 9
For all othef tests in 9.2.2 to 9.2.4, the light source fixture shall be within the rotation limits of £135°.

NOTE hen conducting tests with optical devices (e.g. mirrors), a single directed beam light soure¢ positioned 3
for the test being conducted and directed towards the optical device might provide clearer areas of light and shadow
the evaluatign of auxiliary equipment such as a camera and monitor system (e.g. CCTV), it is~aeceptable to verify
visibility of the test body or screen directly without the use of the light array.

8 Other test methods
Other test methods (such as alternate light recording, cameras, computer imaging, lasers, etc.) may be U

to conduct the test provided the alternate method duplicates the test with lights and produces the same res
as the light method.

9 Acceptance criteria

9.1 Genegral
The visibility from the self-propelled industrial truck shall be deemed to meet the requirements of this pa

ISO 13564 |if the requirements of 9.2 or 9.3 are met when tested in accordance with Clause 6. H
illuminated prea shall be at least 10 000 mm?2 and shall have no dimension less than 50 mm.

9.2 Diregt visibility

9.2.1 General

Visibility frqm a self-propelled industrial truck shall be deemed to meet the requirements of this pa
ISO 13564 |f the requirements of 9.2.2, 9.2.3 and 9.2.4 are met.

the
the
2.3.

tT5
For
the

sed
ults

It of
ach

t of

9.2.2 TrTelling visibility

When tested in accordance with 6.3.2, in all positions along the test path, there shall be one or more

illuminated areas for both requirements a) and b) of at least the following:

a) forward and rearward directions: 20 % of the vertical surface of the test body, as shown in Figure 5;

b) forward direction: at least 20 % of any 500 mm x 500 mm surface on the test screen (5.2) shall be
illuminated, not considering the dark shadows cast by the vertical structural members of the mast

(channels, I-beams and/or the vertical section of a telescopic boom).

NOTE The dark shadows cast by these vertical structural members are included in 9.2.2 a).

8 © 1SO 2012 — Al rights reserved
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9.2.3 Manoeuvring visibility

When tested in accordance with 6.3.3, in all positions along the test path, there shall be one or more
illuminated areas of at least 20 % of the vertical surface of the test body, as shown in Figure 5.

9.2.4 Fork arms or platform visibility
When tested in accordance with 6.3.4, the following apply.

a) Fork arms

At least 25 % of the load-carrying surface of the forward half of one fork arm shall be llyminated. A
portion of the illuminated area shall be connected to the fork arm tip.

b) |Load platform

At least 25 % of the load-carrying surface of the left or right forward quarter of-the load platfgrm shall be
illuminated.

9.3[Indirect visibility

9.3.11 General

If the requirements of 9.2 for direct visibility are not met, appropfiate auxiliary equipment shall be [fitted to the
truck to supplement the direct visibility.

9.3.2 Travelling

9.3.2.1 General

Trayelling visibility using auxiliary equipment shall be deemed to be satisfactory if the requiremegnts of 9.2.2
are met.

9.3.2.2 Travelling, except narrow aisle guided steering
9.3.2.2.1  Travelling visibility requirements shall be met primarily with direct visibility.

9.3.2.2.2 Auxiliary equipment may be used to supplement direct visibility to meet the reuirements.
Trayelling test visibility-sequirements cannot be met by the exclusive use of auxiliary equipment.

9.3.2.2.3 Auxiliary equipment that supplements direct visibility for travelling shall be within th¢ operator's

view when facing the direction of travel for direct visibility. The auxiliary equipment shall not|restrict the
opefator's direct visibility according to 9.2.

9.3.2.3 Travelling, narrow aisle guided steering

Travelling visibility test requirements in a narrow aisle with guided steering may be met with auxiliary
equipment if the auxiliary equipment provides visibility of the width of the aisle.

9.3.24 Manoeuvring

Manoeuvring visibility using auxiliary equipment shall be considered satisfactory only if the requirements of
9.2.3 are met.

© 1SO 2012 — All rights reserved 9
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9.3.2.5 Fork arm or load platform

Fork arm or load platform visibility using auxiliary equipment shall be considered satisfactory only if the
requirements of 9.2.4 are met.

10 Test report

10.1 Truck information

The followig information on the truck shalt be recorded and inctuded I the test report.
a) manufgcturer;

b) model;
c) serial umber;

d) capacify and load centre;

e) descrigtion of lifting mechanism, e.g. lift height, number of stages, loweredheight, reach;

f)  tyre infprmation;

g) location and dimensions of truck profile (3.2);

h) for sit-gn trucks, the location of the SIP and seat informatien,the direction of the seat (see Figure 9);

i) for stand-on trucks, the location of the STIP and orientation of the 0° standing direction (see Figure 10

j)  locatiom and description of auxiliary equipment for:indirect visibility;

k) any other equipment that affects the visibility-measurements (see 4.1).

10.2 Test|results
The results[from each test summarized in Table 3 shall be recorded, as shall the following information:
a) test number;

b) position of test body‘on the test path or location of the screen on which the percentage of illuminated area
is the lpwest;

c) percenfage ofilluminated area of test body or screen in the position according to b);

d) height eHead-earryng-surface-and-titofmast

—ToOTT—Ct yrrgoormacocT™ T™TTOt;

e) for test 3, which two lights were used;
f)  for test 11, the distance of the lights from the axis of rotation;
g) lights that are not usable, in accordance with 5.3;

h) tests in which auxiliary equipment for indirect visibility is used to meet the requirements of this part of
ISO 13564.

10 © 1SO 2012 — All rights reserved
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Dimensions in millimetres
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105

125
Key
1 operator|s eye level
2 shroud
3 row of lights
4  axis of rgtation
5 SIP
6 device fgr determination of SIP

The axis ofjrotation shall be perpendicular to the floor level. The lower area of the SIP fixture may be sloping
to the floor |evel.

Each light shall have an individual switch to turn it on or off.

The lights shall be 55 W halogen or equivalent with a spot light source to provide a sharp demarcation of the
shadow.

NOTE The indirect light can be reduced using the shroud without impairing the passage of light to the test screen and
test body.

a  Adjustable up to 150 mm for the fork arm or load platform visibility test only.

Figure 2 — Lighting equipment for trucks with sit-on operator
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Dimensions in millimetres
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shroud

Fow of lights

axis of rotation

STIP

standing level of operator

O b WON -

Thel| axis, of rotation shall be perpendicular to the floor level.

Each light shall have an individual switch to turn it on or off.

The lights shall be 55 W halogen or equivalent, with a spot light source to provide a sharp demarcation of the
shadow.

NOTE The indirect light may be reduced using the shroud without impairing the passage of light to the test screen
and test body.

a  Adjustable up to 150 mm for the fork arm or load platform visibility test only.

Figure 3 — Lighting equipment for trucks with stand-on operator

© 1SO 2012 — Al rights reserved 13


https://standardsiso.com/api/?name=a37fd98ff98f12225cd8bc11e7e9efee

ISO 13564-1:2012(E)

Dimensions in millimetres

[Fa]
N
~N
(=]
(=3
m
|
Y
Key
1 foot/shog profile
2 STIP

3 ankle pijot points

Figure 4 — Determination of standing index point (STIP)
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Dimensions in millimetres
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Test surfaces shall be white or light in colour.

NOTE Construction details and gridlines on test surfaces are not specified by this part of ISO 13564.

Figure 5 — Test body
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NOTE Drawing not to scale.

Figure 6 — Test paths, sit-on operator truck up to and including 10 000 kg
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