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Foreword
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rnational Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work
International Standards is normally carried out through ISO
mmittees. Each member body interested in a subject for

which a technical committee has been established has the right to be

represented
mental and
work. ISO ¢
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ods relating
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on that committee. International organizations, govern-
hon-governmental, in liaison with ISO, also take part in the
bllaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

tional Standards adopted by the technical committees are
the member bodies for voting. Publication as an Inter=

hdard requires approval by at least 75 % of the member

g a vote.

Standard 1SO 5006-1 was prepared by Technical\Committee

Earth-moving machinery, Sub-Committee SC(A, Test meth-

to machine performance.

hsists of the following parts, under the_ general title Earth-
vinery — Operator’s field of view:

Test method
Evaluation method

Criteria

Annex A forins an integral parbof this part of ISO 5006.
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introduction

The purpose of this test method is to allow the determinption of the
maskings that are caused by various parts of the machine op a visibility
test circle around the machine from a point which simulates the eye
position of the 50th percentile earth-moving \machinery operator. An
evaluation method will be given in ISO 50062 and criteria fof machinery
in 1ISO 5006-3.

The visibility test circle selected is one of 12 m radius on the
with its centre at the eye position peint. For the sector of visg
visual field, an arc on the test\surface with a radius of 1
centre at the filament positiof)centre is used to determine th
at the greater radius.

had
einsa reCogniZz

the eye position inxthe head a

rar~cmy

the sector and.field of vision and a filament spacing of 20}
field of view. The nominal eye spacing of 65 mm is used f
filament spacing.

Rationale for Part 1
There is a need to quantify the ability of the earth-moving

operator to view the areas around the machine consider
machine design, function and cperation. This part of ISO 50

b
ion in tha
station. This results in the use of a filament spacing of up t

test surface
ion and the
D m with its
e maskings

br the basic

machinery
ing specific
06 provides

a test method which will allow users to quantify the visibility which is

possible with current machines.

A circular visibility area with a 12 m radius on the test g
chosen because it is practical from a test facility viewpoint. |
typical road dimensions in urban areas, and it presents t
observe sufficient near-field visibility conditions to be us|
chinery design.

The light-bulb filament locations were determined based

urface was
represents
e ability to
ful in ma-

on the eye

yerator. The

filament spacing was based on the typical binocular eye spacing of op-
erators. The secondary filament spacings took into account the ability

of the operator to rotate the eyes within the head, the head

position on

the upper torso and to rotate the upper torso while using a conventional

seat-belt.

The area around the machine is divided into four specific
area to the front is the sector in which visibility is required

areas. The
for straight

ahead travel. It is the smallest sector because at higher travel speeds
the viewing distance is usually great and thus the actual chord length

of view is substantial.

The second visibility test area is that to the front outside of the sector
of vision. Visibility in this area is for low-speed travel or use of the ma-

iii
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chine because it requires that steering action be used to move to either
the left or right parts of this area.

The third visibility test area is to the rear left and right areas. This is
essentially the same as the above except that the machine is in reverse
travel. The secondary filament spacing is less for this area because eye
position is limited if only the upper torso rotates.

The fourth area is a straight back area. It has a larger chord length be-

cause of the
field is need
ment spacin

slower speed for reverse movement so that a wider visual
ed to provide visibility for the operator. Only primary fila-
is used because of the limitations on the operator’s ability

to move.

Specific mag
ment and po
the maskings

hine set-up conditions are provided because the arrange-
Sitioning of the machine and its equipment directly influence
which could exist.
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1SO 5006-1:1991(E)

Earth-moving machinery — Operator’s field of view —

Part 1

Test method

1 Scop

This part
method T

e

of ISO 5006 specifies a stationary test
r determining the masking effect caused

by parts |of the base machine with equipment as
specified py the manufacturer on a visibility test cir-

cle aroun

the machine from the eye position point

of a seatdd operator. It applies to earth-moving ma-
chinery which has a specific seated operator’s pos-
ition and which operates on work-sites or travels on
public rogds.

ISO 5006 Hoes not cover visibility tests during ‘oper-
ational mpvement of working tools.

2 Normative references

The folloying standards contain ‘provisions which,

through r

bference in this text; ‘constitute provisions

of this part of ISO 5006. At‘the time of publication,

the editio
subject to]
on this p3

ns indicated were-valid. All standards are
revision, and patties to agreements based
rt of ISO_5006 are encouraged to investi-

gate the possibility.of applying the most recent edi-

tions of N
IEC and
Internatio

e standards indicated below. Members of
SO“maintain registers of currently valid
hat Standards.

3.1 filament position centre-point: Pd

int located

660 mm above and 20 mm in front of the seat index

point as defided by ISO 5353. This rep
eye position/point of the 50th percentile
male operator (see I1SO 3411). Availab
justment range accounts for the 5
percentile operator. (See figure 1))

3.2 visibility test circle: Circle with 12
a horizontal surface with its centre at
position centre, unless otherwise specifi

3.3 sector of vision: Segment of the V|
circle to the front of the machine estab
9,5 m chord which is perpendicular to tH
nal plane passing through the filame
centre-point with the chord length bise
longitudinal plane. (See figure 2.)

3.4 field of vision: Segments of the v
circle to the front of the machine outsidg
of vision and bounded by the transv
through the filament centre-point. (See fi

resents the
world-wide
e seat ad-
h to 85th

radius on
he filament
ed.

isibility test
lished by a
e longitudi-
nt position
cted by the

sibility test
e the sector
erse plane
gure 2.)

3.5 visual field: Segment of the visibilit

test circle

1ISO 3411:1982, Earth-moving machinery — Human
physical dimensions of operators and minimum op-
erator space envelope.

1SO 5353:1978, Earth-moving machinery, and tractors
and machinery for agriculture and forestry — Seat
index point.

3 Definitions

For the purposes of ISO 5006, the following defi-
nitions apply.

to the rear defined by an angle of 45° to both the
right and left sides of the longitudinal plane passing
through the filament centre-point. (See figure 2.)

3.6 field of view: Segments of the visibility test cir-
cle to the rear between the visual field and the fields
of vision. (See figure 2.)

3.7 masking effect: Segments of the visibility test
circle on which a shadow is created because a
part(s) of the base machine and/or its equipment
block(s) the light rays from both of the filaments. For
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dow and door frames, exhaust pipes, the hood and

equipment components such as bucket, boom, etc.

4 Test apparatus

41 Light source consisting of two halogen bulbs
(or equivalent) mounted with the filaments vertical.
The fixture shall be such that the mid-point of the
filaments is at the height of the filament position

.

6.2 Determination of maskings

.21 Place the lmhf bulbs so that they are

Tialtc vuivs LG

2,5 mm either side of the filament centre- pomt de-
fined in 3.1. Rotate the light bar for one revolution
and record the masmng effect of each visibility
blockage created on the visibility test circle. Meas-
ure the maskings in millimetres as a chord-length.

NOTE 1 The test can be carried out in a dark environ-
ment where the masking effects can be directly noted on

centre-point [defined in 3.1. Each filament shouid be
horizontally movable from 32,5 mm up to 202,5 mm

on each sidp of the filament position centre-point,
and rotatabl lan f'mlrn1 \

KU TGl =CC

4.2 Test sufface, a of
paved surfage which has no mor
in any directjon.

5 Machine test configuration

5.1 The machine shall be equipped according to
the manufacjurer’s specification.

5.2 All maghine openings such as doors and win-
dows shall be closed.

5.3 The m4chine shall be set up according to the
specific infoffmation given in annex A for each type
of machine.

6 Measurement procedure

6.1 Machipe and filament placement

surface can be used to develop a line of sight tp the fila-
ment to determine the point on the visibility est circle

where m:\elnng ocgurs.

the visibility test circie, or a mirror iocated okihe test

6.2.2 If maskings are recordéd)in the sectprs of vi-

cinn anrd fiald Af vicinn rohduct 2 carand Bact with
DIV Al 1101U WU VIDTUT, LUMJULL a OTLUIIIU RTOL willt

the filament spacing upste 202,5 mm to either side
of the filament centre-pojnt.

Record the remaining masking effect, if any, on the
visibility test circle.

6.2.3 If maskings are recorded in the field| of view,
carry ott\a second test with the filament spfacing up
to 1025 mm io either side of the filamen} cenire-
point:

Record the remaining masking effect, if any, on the
visibility test circle.

6.2.4 If maskings are recorded in the sector of vi-
sion and visual field, carry out a second tes{ with the
radius of the visibility test circle increased|to 19 m.
The maximum filament spacing to either sifle of the
filament centre-point shall be 202,5 mm for|the sec-
tor of vision and 32,5 mm for the visual field. Rotate
the light bar through the visual field and rgcord the

6.1.1 Place
mark the 12
surface. A 1
sector of vis

the machine on_the’ test surface and
m radius visibilitytest circle on the test
B m radius arc_may be required for the
on and visual field if the maskings ex-

ceed the 12 m radids )arc in these sectors when

tested in acd

ordancewith 6.2.4.

maskings on the visibility test circle, if any.

7 Calculation procedure for determ
of maskings

ination

The filament (position centre-point defined in 3.1
shall be vert isibih }
point.

6.1.2 Mount the filaments so that they are equally
spaced around the filament position centre-point
defined in 3.1.

6.1.3 To take measurements, rotate the light bar so
that the line between the filaments is perpendicular
to the line between the filament position centre-point
defined in 3.1 and the centre of the visibility
blockage component.

1) Roll-over protective structure.

The calculation procedure provides an alterpative to

For binocular vision with an eye spacing of s, the
masking, expressed in millimetres, is given by the
equation

x=< b;S>r+s

where

a is the distance between the component
causing the masking and the filament, in
millimetres;
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is the width of the component causing the
maskings measured horizontally, and per-
pendicular to the radius from the filament
position centre-point and the centre of the
component, in millimetres;

is the radius from the filament centre-point
on the test surface to the visibility test circle
on the test surface, in millimetres;

is the distance between the filaments, used
to_represent binocular vision with this eye

1SO 5006-1:1991(E)

8.1 Machine details

a) manufacturer;

b) model;

c) machine mass or rated pay-load;

d) serial number;

e) operator enclosure and/or ROPS description or

spacing, in millimetres;

id the width of the masking tangent to the
visibility test circle, in millimetres.

This equation is an approximate calculation of

the masking and becomes less accurate as the length of
the masking increases.

8 Test|report

The test |report shall include the information indi-
cated in §.1 and 8.2.

;dcnﬁﬁbaﬁuu,
f) equipment installed on the machine;

g) any other information which\affects
measurements.

8.2 Drawing

The drawing shalhkshow the maskings
in millimetres) -on the visibility test c
designated Visibility test area with the
ment spacing. The distance between m
also the“distance from the end of the g

he masking

dimensions
rcle by the
specific fila-
askings and
pecific visi-

bility test area shall be provided (see figure 4 for an

example). In lieu of a drawing, a tabulat
beprovided if it gives the required infor

on can also
mation.
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Masking effect

X

b
Structural blockage
component
x—-s b-s ©
2¢c  2a
s Distancé between filaments

Figure 3 — Mathematical determination of masking effects (see clause 7)
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Machine type
- 164
Y YU 2= Vox B 1~ SRR N Y N A~ V4
N\ ml N W/ N
Machine type and model: L(/ﬁe&/ ’&ad% /704 ........ %
"/ZL,?;/\M e\ Y/ é
MESST .o 22600 .. . kg e\ ! /
I
Serial No.: ... SAZEBA03Q . / R1> \\ L Fllament \
i [ T Nee L \
| \[\\|//{’ Cemre-pu nt \ 3
Type of cab (indicate) 1 .
Vi j
ROPS and cpb L:/_.[_! = — .
\ // / N >
ROPS and cpnopy I:] W V%\ M/
| .
Cab withoufroPs || X J g\ﬁ/ AN
7 INNE
27 ‘%
Without cab |:| ) m%/
.o \\ ~— lé»‘ -
Equipment fittefl on machine: S Z‘cma’azzai. .. ..’bucfée ..... I Sector of vision /. Nlasking
Il Field of vision Scale
11t Ciald Af \ Ar (o o == a= |
11 Field of view o
IV Visual field X .. 0 2 (& 6 8
I Sector of vision Il Field of vision
Radius 12m 19m Radius 12 m
Filament posail:i.lon, i.e, cumulative mm mm Filament position, i.e. cumulative mm|
distance of filgments from filament distance of filaments from filament
centre-point 65 405 65 405 centre-point 65 405
) Cause Width Width Cause Width"
Masking
(indicate No. 1 7 tever | 600 No.1 &aéb pos? oo | p(230)
cause and
dth i No. 2
width in
. No. 2
millimetres) No. 3 Masking °
No. 4 (indicate
cause and No. 3
width in
millimetres) No. 4
Il Field of view No. 5
Radius 12m No. 6
Filament position, i.e, cumulative mm - - -
distance of filkments from filament 1) Measurement in parentheses is bulb distance.
centre-point 65 205
Cause Width IV Visual field
2.
No. 1 b/ RORS post | 3200 | §GO Radius 12m || 19m
No. 2 Filament position, i.e. cumulative mn|
Masking distance of filaments from filament
(indicate No. 3 centre-point 65
cause and AT
width in Cause wrath
millimetres) No. 4 )
No. 1 &indeow Frame. | 2co
No. 5
Masking
No. 6 (indicate No. 2€ngine bonnet |5 600
cause and
width in Exh 1 o
- haust pPPE
No. 3 ;
millimetres) and pre-cleaner A 600
No. 4

Figure 4 — Example of completed test report
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Annex A
(normative)

Machine set-up

As specified in 5.1, the machine shall be equipped according to the manufacturer’s specification.

The maclLine shall be placed on the test surface described in 4.2 as shown in A.1 to A8 forgach type of
earth-moying machine.

A.1 Loader

Bucket in|carry position
HH =300 mm + 50 mm for machines < 24 000 kg
400 mm + 50 mm for machines > 24 000 kg

| HH

A.2 Backhoe-loader

HH =300mm * 50 mm
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A.3 Tractor
ROPS and cab fitted

HH =150 mm + 50 mm

—

N V /1 | —

N /| {11 [1]

&?}" NI Hj
J N S N NN ©

HH,

o —
I | o=/ /7 1 Y\

A.4 Excavpator
Standard cablfitted.

Dimensions I§/{ and RR shall be recorded and reported in the scaled drawing as required in 8.2.

RR
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