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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.
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Introduction

The test methods in this document are based on the manner in which anthropometric measurements
are measured.

Therefore, in order to be able to relate the dimensions of office seating to the anthropometric
dimensions, a theoretical reference seating posture has been adopted. This posture does, however, not
automatically correspond to the ideal or optimum seating posture.

The reference seating posture is as follows:

— 1

— 1

—
— 1

Furt
ISO 1

This
spec
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For t

he sole of the foot placed on the floor;

he foot forms an angle of approximately 90° with the lower leg;
he lower leg is approximately vertical;

he lower leg forms an angle of approximately 90° with the thigh;
he thigh is almost horizontal;

he thigh forms an angle of approximately 90° with the trunk;

he trunk is erect.

her information on the anthropometric dimensions.¢an be found in ISO 7250-1, ISQ
4738.

document is meant to be used in conjunction with requirements documents. Such doc
fy which of the dimensions are to be measuted. It is possible that not all of the measur
e taken by this document will be specified'by the individual requirements document.

he background and rationale for the'‘provisions contained in this document, see Annex
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INTERNATIONAL STANDARD ISO 24496:2017(E)

Office furniture — Office chairs — Methods for the
determination of dimensions

1 Scope

This document specifies methods for the determination of the dimensions of office chairs.

This|document does not contain dimensional specifications or requirements.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and defiditions apply.
ISO gnd [EC maintain terminological databases for use in standardization at the following gddresses:

— [EC Electropedia: available at http://www.electropedia.org/

— [SO Online browsing platform: available at http://www.iso.org/obp

NOTH For the anthropometric equivalents of the.terms and definitions, see Annex B.
31

angle between backrest and seat

14

angle between the loaded backrest and the loaded seat

Note |l to entry: See Figure 1.

© IS0 2017 - All rights reserved 1
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Key

1  backrest
2  seat

3 CMD (Ch
4  CMD tho|
5 CMD pel
6  backrest]
y anglebe
3.2

angle - orig

right horizontal viewed from the right side of the chair; when the user is seated in the chair an

angle sign c

Note 1 to ent

air Measurement Device) buttocks pad
racic pad

Uic pad

line

ween backrest and seat

Figure 1 — Angle between backrest and seat

in and sign convention
bnvention is clockwise, angle rotation is positive (+) and counterclockwise is negative

ry: See Figure 2.

H the
-)
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/
Key
1 Vertical

2 Rhorizontal (0°)

Figure 2 — Angle - origin and sign convention

3.3

armfrest height

distdnce from the top surface of the armrest to the bottom of the loaded CMD buttocks pad parallel to
the Hackrest line at a distance of 180 mnifrom the backrest line
Note

1 to entry: See Figure 3.

Dimensions ih millimetres

© IS0 2017 - All rights reserved
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1 CMD vertical member

2 armrest

3 CMD buttocks pad

4  intersection of projection of vertical member front face and armrest
5 backrestline

I1 armrest height

Figure 3 — Armrest height

34
armrest le(:Lgth
distance along the armrest within an envelope down from the top of the armrest that is200mm degp

Note 1 to entfy: See Figure 4.

Diniensions in millimetres

L ]

Key
1 armrest

Iy armrest |ength
Figure 4 — Armrest length

3.5
distance between armrests

horizontal distance between armrests from the rear of the seat surface width zone forward to the front
edge of the seat within the measurement zone 5 mm down from the top of the armrest

Note 1 to entry: See Figure 5, Figure 7 and 3.28.

4 © IS0 2017 - All rights reserved
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1 3

—
L_ﬁ/_

rmrest

2  1ear of seat width zone

rmrest pad measurement zone

I  distance between armrests

3.6

Figure 5 — Distance’between armrests

front of armrest position
perpendicular distance from the backrestline to the front of the armrest that is in the measurement

zone

120 mm and greater above the tep.surface of the loaded CMD buttocks pad

Note|l to entry: See Figure 6.
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Key

Iy

3.7

armrest wi
horizontal
the armrest

Note 1 to ent

Dimensions in millimetres

0Z)

armrest
backrest]
CMD but]
measure

front of 4

line
tocks pad
ment zone

rmrest position

Figure 6 — Front of armrest position

th
istance across the armpest within the measurement zone 5 mm down from the t

ry: See Figure 7.

bp of
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Dimensions in millimetres

X Y

B e Lt
-t ———— —

1 armrest
l1 4qrmrest width

Figure 7 — Armrest width

3.8
bacKrest to seat movement ratio
ratio| of change of the backrest angle relative to the change of angle of the seat that occurs|when a seat
and lackrest move concurrently

Note |l to entry: Does not apply to chairs with seat and/or back angles that only move independently.

3.9
bacKrest angle to vertical

B

angle between verticaland the loaded backrest

Note |l to entry: See'Figure 8.

© IS0 2017 - All rights reserved 7
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/
Key
1 CMD thofacic pad
2 CMD pel}ic pad
3 backrest|line
4 vertical
B backrest|angle to vertical

Figure 8 — Backrest-angle to vertical

3.10
backrest wjidth
smallest hotfizontal dimension of the backrest within the lumbar zone

Note 1 to ent}y: See Figure 9 and 3.18.

8 © IS0 2017 - All rights reserved
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1 Backrest
2 lumbar zone
I1  Backrest width

Figure 9 — Backrest width

3.11
bacKrest height
distdnce from the loaded seat to the top of theybackrest, measured parallel to the backrest line

Note|l to entry: See Figure 10.

Key
backrest
CMD buttocks pad
backrest line

I1  backrest height

Figure 10 — Backrest height

© IS0 2017 - All rights reserved 9
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3.12
backrest inclination - range
tilt range of the backrest from its foremost inclination to its most rearward inclination

Note 1 to entry: See Figure 11.

Key
backrest
CMD thofracic pad

CMD pelyic pad

forward most tilt backrest line
rearward most tilt backrest line

N vl s W N

range of packrest inclination

Figure 11 — Backrest inclination - range

3.13
backrest rddius - horizontal
horizontal rpdius of the baekrest measured within the lumbar zone

Note 1 to entfy: See Figure 12 and 3.18.

10 © IS0 2017 - All rights reserved
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3.14
chai
CMD
instr

Note
3.15
hip K
mini
zZone
seat

Note

eat
ackrest
mbar zone
orizontal radius of backrest

Figure 12 — Backrest radius:- horizontal

' measuring device

ument for measuring dimensions of chaixs

1 to entry: Specified in Annex A.

)readth clearance

forward to the front edge of the armrest or armrest assembly as measured above t
surface

1 to entry: See Figupe 13 and 3.28.

© IS0 2017 - All rights reserved
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Key
1 armrest

[1  rear of sq

I  hip brea

3.16

lumbar sup

i

hssembly

ith clearance

port - height

pat surface width zone to front of armrest

Figure 13 — Hip breadth clearance

distance frgm the loaded seat to the most prominefit segment (or segments) of the lumbar suppdrt as

determined

Note 1 to ent

Key
1  backrest

I1  height of lumbar support

'y: See Figure 14 and Figure 35.

by the measuring indicators on the EMD, measured parallel to the backrest line

line

L the most prominent segment (or segments) of the lumbar support

12

Figure 14 — Lumbar support - height

© ISO 2017 - All rights reserved
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3.17
lumbar support - protrusion

distance from the backrest line to the most prominent segment (or segments) of the lumbar support as
determined by the measuring indicators on the CMD, measured perpendicular to the backrest line

Note 1 to entry: See Figure 15 and Figure 35.

Key
hackrest line

f[:otrusion of lumbar support
ost prominent segment (or segments) of the lunibar support

Figure 15 —=/Lumbar support - protrusion

3.18
lumbar zone
area|that is parallel to the backrest line, 160 mm to 270 mm above the bottom of the

buttocks pad

Note [l to entry: See Figure-16.

© IS0 2017 - All rights reserved
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Dimensions in millimetres

Key
1 lumbar gone

Figure 16 — Lumbar zone

3.19
median plane
vertical plaje dividing the chair into two generally symmétrical parts (right and left)

Note 1 to ently: See Figure 17.

1

/

|

L

|

|

|

!,

/
/

Key
1 median plane

Figure 17 — Median plane
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3.20
neck/head rest protrusion

perpendicular distance from the backrest line to the foremost protrusion on the neck/head rest

Note 1 to entry: See Figure 18.

Key
1 neck/head rest

2 backrestline

I1 1neck/head rest protrusion

Figure 18 — Neck/head rest protrusion

3.21
neck/head rest height
distance from thédoaded seat to the most prominent segment of the neck/head rest, meast
to the backrestline when the neck/head rest is in its most vertical position

Note|[l to entry: See Figure 19.

© IS0 2017 - All rights reserved
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Key

1 neck/he
2 backrest]
I1 neck/he

3.22
seat depth
distance fro|

Note 1 to ent

:2017(E)

hd rest
line
hd rest height

ry: See Figure 20.

Figure 19 — Neck/head rest height

m the backrest line measured parallel to the CMD buttocks pad to the front of the seat

16
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deat

MD buttocks pad
Backrest line

I deatdepth

Figure 20 — Seat depth

3.23
seatheight
vertical distance, measured at the front of the'seat, from the loaded seat to the floor

Note |l to entry: See Figure 21.

Note 2 to entry: Adjustment of the séat inclination does not constitute a change in seat height.

© IS0 2017 - All rights reserved 17
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Key
seat
CMD but]
front of s
I1 seatheig

3.24

:2017(E)

tocks pad
eat
ht

sitting height

vertical disf]
buttocks pa

Note 1 to ent

Note 2 to ent

H to the floor

Fy: See Figure 22.

Figure 21 — Seat height

Fy: Adjustment of the seat inClination does not constitute a change in sitting height.

ance, measured 85 mm in front of the*"CMD backrest line, from bottom of the loaded [CMD

18
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Key
deat

MD buttocks pad
BPackrest line
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Dimensions in millimetres

4  ditting height line marked on the CMD

L

I1  ditting height

3.25
seatljinclination

Figure 22'— Sitting height

angl¢ between the loaded CMD bustocks and the horizontal

Note|l to entry: See Figure 23.

© IS0 2017 - All rights reserved
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Key
1  CMD buttocks pad
2 horizontpl

a  seatinclination

Figure 23 — Seat inclination

3.26
seat surface depth
dimension df the least seat depth within the zone, 115 mm either side of the median plane

Note 1 to ently: See Figure 24.

Dimensions in millinjetres

L— 2

[q

E
w
o

Key
1 seat
2 median plane
I1 seatsurface depth

Figure 24 — Seat surface depth

3.27
seat surface width
smallest dimension of the seat surface within the seat surface width zone marked on the CMD

Note 1 to entry: See Figure 25 and 3.28.

20 © IS0 2017 - All rights reserved
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Key
1 deat

I1  deat surface width zone
I  deatsurface width

3.28
seatjsurface width zone

Figure 25 — Seat surface width

arealalong the seat surface, from 125 mm forward of the backrest line to 120 mm forward of the
125 mm line that supports the user’s buttocks as marked oh.the CMD

Note|l to entry: See Figure 26.

© IS0 2017 - All rights reserved
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Dimensions in millimetres

Key
1 seatsurf]
2 backrest

I1  seat surf]

3.29

hce
line
hce width zone £ 120 mm

Figure 26 — Seat surface width zone

under-fra

€ — maximui oI1-set

maximum off-set of the under-frame is the maximum distance between the outermost point of the
under-frame including castors or glides and the axis of rotation

Note 1 to entry: See Figure 27.

22
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Key
S

4

4.1

Cautfon shall be used to ensure that anychair movement, adjustments and/or applied fi
dislodge the CMD causing injury to the'user or damage to the CMD.

4.2
The

mounting or assembly dhstructions are not supplied, the mounting or assembly meth
recorded in the report.

All

meagurements are taken.

If a

shall|be“carried out as far as possible as described, and deviations from the measuremen
shall|be€recorded in the test report.

ISO 24496:2017(E)

a) Under-frame without castors b) Under-franre with castors

maximum off-set of under-frame

Figure 27 — Under-frame — Maximum off-set

General measurement conditions

General

Preliminary preparatien

chair shall be assembled and/or configured according to the instructions supplie

ddjustments shall be operated through their range of adjustments at least one

theasurement cannot be taken as specified in the procedures due to the design of th

rces do not

1 with it. If
od shall be

time before

b product, it
t procedure

The test shall be carried out in indoor ambient conditions. If during a test, the temperature is outside
of the range of 15 °C to 25 °C, the maximum and/or minimum temperature shall be recorded in the

test

4.3
The

report.
Tolerances
following equipment tolerances shall be applicable unless otherwise specified:
Forces: specified in the relevant clauses;
Masses: +1 % of the nominal mass;
Dimensions: +1 mm of the nominal dimension;

© IS0 2017 - All rights reserved
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— Angles: +1° of the nominal angle.

Test masses, forces, dimensions and angles shall be targeted at the nominal values specified.

4.4 Measurement uncertainty

The measurement uncertainties according to Table 1 shall be applicable unless otherwise specified.

A rationale explaining the background of the measurement uncertainty is contained in C.6.

Table 1 — Measurement uncertainty

Clayse no. Measurement description Uncertainltglvz;tl ?]E :Ayzgonfide rce
6.5.1.1 Lumbar support horizontal protrusion *+15 mm
6.8.1.1 Lumbar support vertical height 25 tham
6.8.1.2 Seat angles £2°
6.8.1.2 Backrest angles *4°
6.8.1.2 Backrest to seat angles *4°
6.3.2.2for 6.3.3.2 Seat height +8 mm
6.3.2.2for 6.3.3.2 Sitting height +15 mm
6.3.2.3[or 6.3.3.3 Seat depth +25mm
6.3.2.4or 6.3.3.4 Backrest height 15 mm
6.3.2.5lor 6.3.3.5 Front of armrest position +40 mm
6.3.2.7pr 6.3.3.6 Armrest height +10 mm
6.5.4.2 Seat surface width +10 mm
6.8.4.3 Seat surface depth +25 mm
6.8.4.4 Backrest width +10 mm
6.8.4.5 Backrest horizontal radius N.A.2
6..4.6 Armrest length +5 mm
6.8.4.7 Armrest width +5 mm
6.8.4.8 Hip breadth’clearance +20 mm
6.8.49 Distance' between armrests +60 mm
6.3.4.10 Offset of the underframe +8 mm
a  N.A.=notapplicable
5 Test equipment
5.1 Floonsurface

Arigid, horizontal and flat surface.

5.2 CMD placement fixture

A fixture which holds the chair in position while applying the horizontal force and lowering the CMD
into the chair. This device shall not prevent adjustment of the chair. An example of the device (or
devices) is shown in Figure 28 and Figure 29.

24 © IS0 2017 - All rights reserved
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[MD lowering crane \'s(\
horizontal force loading device [see 6.2.2 €)] $
¢hair base restraint mechanism Q\Q

O

XS
Figure 28 — Examplabf CMD placement fixture without chair

o

-

© ISO 2017 - All rights reserved
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CMD low
horizont|
chair bas
CMD

B W N R

5.3 Chairy

The device i

5.4 High
Friction clof]

seat during
thickness of]

6 Measu

2017(E)

ering crane \§\
hl force loading device [see 6.2.2 €)] @G\
e restraint mechanism \"Q

R\

Figure 29 — Example of CMD plas@lent fixture with chair and CMD

S
measuring device (CM]&
5 specified in Annex A. ()

friction materlabo

h for placing tg%en the seat and the CMD in order to prevent the CMD from sliding o
measureme t can be, for example, an anti-slip material used underneath carpets
the mat@ when compressed by the CMD, shall not exceed 1 mm.

D

rgnzﬁt methods and procedures

nh the
The

6.1 General

The measurements shall be taken to determine the dimensions and angles of the chair.

After the chair set-up and the CMD placement (6.2), the measurements shall be taken as specified in the
measurement procedures (6.3).

6.2 Chair set-up and placement of CMD

6.2.1 Cha

ir set-up

a) Position the chair on the floor surface (5.1) with the seat in the highest position.

26
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b) Adjust all of the following to the mid-position of their range: seat depth, back rest tilt tension, back
rest height, and lumbar devices. If an exact mid-position is not possible, then set the adjustable
element to its next greater position. If there are independently adjustable lumbar device(s), adjust
the height to the approximate midpoint of the lumbar adjustment range, then adjust the protrusion
to its mid-position, if that can be done without altering the height setting.

c) Adjust the seat so that it is in an approximately horizontal position that is counterclockwise of the
horizontal without forcing the functions of the chair. If the chair has no position counterclockwise
of the horizontal, set at most horizontal position without forcing the functions of the chair.

d) If independently adjustable, position the backrest so that the support surface is approximately
re-adjtstmento sttoa-verticatpositionwi re-seatinglination, the

I O vV ar po O

horizontal seat position shall take precedence.

e) Mark a line in the centre of the backrest so that the mark is visible from the top of the backrest.
Place marks on either side of the seat 182 mm from the seat’s centre near thefront of the seat to
3ssist in placing the CMD centrally in the chair.

6.2.2 Initial placement of CMD on chair
a) l.oad the CMD according to Annex A.

b) Place a layer of high friction material (5.4) between the CMD-and the seat in order to|ensure that
tthe CMD does not slide on the seat.

c) The vertical member of the CMD shall be locked at 90<until step g) of 6.2.2 (see Figure|30).

. 4: % e

Key
1 MD verticalmiember to buttocks lock

Figure 30 — CMD vertical member locked

d) Place and attach the chair in the CMD placement fixture (5.2), so that CMD vertical member is close
to, but not touching, the chair’s backrest.

e) Ensure the CMD, chair and chair fixture are in alignment with the median plane. Ensure that the
CMD buttocks pad is as horizontal as possible. Place the CMD seat depth indicator at a position that
will be near, but not in contact with, the front edge of the seat as the CMD is lowered on to the chair.
Lower the CMD until it is just above seat (no part of the CMD shall touch the seat) and just in front of
the back rest (see Figure 31).
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f)

Key
F

g)

h)

28

Figure 31 — CMD hovering above chair

Push the CMD towards the backrest with a force F of (40 + 2) Ni(see Figure 32).

40 21 N
force of (40=23-N

Figure 32 — Installation fixture force application

With this force acting, lower the CMD on to the seat while maintaining CMD alignment with the
median plane. Use the previously located marks at the top of the backrest and the front of the seat
to help keep the CMD aligned with the chair. Ensure that the seat depth indicator does not touch the
chair during loading/placement.

NOTE It can be difficult to keep the CMD in the correct orientation as it is lowered into position. It can
be helpful to have two people perform this operation.

Release the vertical member lock.
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i) Remove the force F.

j) Position the CMD seat depth indicator so that it is just touching the front edge of the seat (see
Figure 33).

Key
1 deatdepth indicator

Figure 33 — Location-of the seat depth indicator

6.2.3 Final placement of CMD on chair

With{ the CMD fully resting on the seat, re-adjust the chair (typically by adjusting the seat|inclination),
if ne¢ded, so that the CMD buttecks pad is in the nearest horizontal position [see 6.2.1 c)]. After placing
the MD in the chair, lock thevertical member in its position.

NOTH This can require removal and re-placing of the CMD.

If anfy adjustmentsto-the chair were made, relock the vertical member at 90°, remove the CMD and
follow the procedure’in 6.2.2 to reposition the CMD in the chair.

Mark the chajr with the seat surface width zone identified on the CMD (3.28).

Mark thé top of the lumbar zone (3.18) as defined.

6.3 Measuring procedures
6.3.1 Initial chair measurements

6.3.1.1 Lumbar support protrusion and height

When directed, apply a force perpendicular to the vertical member of the CMD simultaneously through
each of 18 vertically stacked segments. The bottom of the lowest segment shall start at 150 mm from
the base of the buttocks pad. Each segment shall apply a force of (3,5 = 0,5) N against the backrest
through a 10 mm high by 60 mm wide surface area. It is not necessary to maintain the 3,5 N force while
the protrusion values are being recorded, unless movement of the segments is noted after the initial
force application and before the values can be noted. The scale on the CMD shall be used to indicate the
height and depth of the most prominent segment of the lumbar protrusion (see Figure 40 and Figure 41).
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The 3,5 N force is applied to the segments through air cylinders that are actuated by pressure from
a hand pump. As an example, for a 6 mm cylinder, the 3,5 N force is typically achieved when 1,2
atmospheres pressure is applied. Other diameter cylinders may require a different pressure to achieve
the 3,5 N force.

A

Maximum horizontal protrusion

Make the various lumbar support protrusion depth adjustments available to cause the lumbar
horizontal protrusion to be its greatest dimension. Apply the 3,5 N force to each segment. Record this
dimension as the maximum lumbar horizontal protrusion. Record the lumbar support height at this
setting. If the greatest lumbar horizontal protrusion is the same over more than one height indication,

record all t
protrusion.
them back W

B Min
Without adj
adjustment)
the force of]
lumbar hori

Calculate th
and record 1

Remove the

Readjust thq
C Max

When availg
at the greaf

member to its 90° position and lock it. After the-adjustments are complete, release the lock, let it g

into place, t}

If only one
maximum Iy

If more thar
highest segf

Remove the

Lbaialbialloats £1 i o 4 £l 4+ ) akla 1 L -
UotT llClsllLD \_UULLUIII Ul'IUuvwiCeol DCslllCllL 9y LU}J Ul lllsllCDL DCSIIICIILJ VVILIT LIIC 5dlllIC 11Ul 1IZ
Remove the force (pressure) and return the segments to their start position by,pus
fith your hand.

imum horizontal protrusion

Isting the height of the lumbar support, adjust the lumbar horizontal protrtsion (horiz

if any, to cause the lumbar support horizontal protrusion to be its least dimension. Re3
(3,5 £ 0,5) N to the vertically stacked segments. Record this dimeinSion as the mini
zontal protrusion.

he difference as the protrusion adjustment range.

force (pressure) on the vertically stacked segments and return them to their start pos
lumbar protrusion settings so that the lumbar protrusion depth is at its maximum.

imum vertical height

ible, make the various backrest and lumbar adjustments such that the lumbar supp
est height that can be attained. If the<backrest is to be adjusted, move the CMD vel

hen relock it. Reapply the force of(38;5 + 0,5) N to the vertically stacked segments.

begment is at a horizontal ptottusion, record the dimension of the top of the segme
imbar height [see Figure 3%ya)].

one segment is at a praximum horizontal protrusion, record the dimension of the top d
hent as maximum, Jumibar height [see Figure 34 b)].

force on the vértically stacked segments and return them to their start position.

ntal
hing

bntal

pply
mum

e difference between the maximum and minimum horizental protrusion measurenpents

tion.

rtis
rtical
ettle

nt as

fthe
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a) Maximum vertical height — One segment

Key

2
3

D

Wheh available, make the various backrest and lumbar adjustment such that the lumbar s
the I

If only one segment is at a maximum horizontal grotrusion, record the dimension of the b
segnjent as minimum lumbar height [see Figure:35 a)].

If mgre than one segment is at a maximumthorizontal protrusion, record the dimension of tl
the lpwest segment as minimum lumbatheight [see Figure 35 b)].

a)
Key

ISO 24496:2017(E)

] |

)

| — \\ <
J | 1 ( 3
I | // >

b) Maximum vertical height — Multiple

seoments
[=]

degment with maximum horizontal protrusion
I:aximum lumbar height
ultiple segments with maximum horizontal protrusion

Figure 34 — Maximum vertical height

Minimum vertical height

et

e

| 1 |
- \ |
/ | \ :
L2 \2 // | >\

Minimum vertical height — One segment b) Minimum vertical height —Multipl]

( | ?

upport is at

past height that can be attained. If the backrest is to be'adjusted, move the CMD vertical member to
its 90° position and lock it. After the adjustments are complete, release the lock, let it settl
then(relock it. Reapply the force of (3,5 = 0,5) N to the'vertically stacked segments.

e into place,

bttom of the

e bottom of

e segments

1 segment with maximum horizontal protrusion

2 maximum lumbar height

3 multiple segments with maximum horizontal protrusion

Figure 35 — Minimum vertical height

The measurement process (A through D) is illustrated in Table 2.
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Table 2 — Lumbar support measurement steps

Meassl::le)ment Adjustment Lumbar horizontal position Measurement
Lumbar Lumbar
— height, as needed to — height (h)
achieve max protrusion — protrusion (p)
— protrusion - max — backrest line (b)
A — CMD buttocks pad (1)
Lumbar Lumbar
— height, as needed to —height (h) (same as|A)
achieve max protrusion N7 brotrusion (p)
— protrusion - min — backrest line (b)
B — CMD buttocks pad|(1)
Lumbar Lumbar
— height - max — height (h)
— protrusion - max — protrusion (p)
— backrest line (b)
C — CMD buttocks pad|(1)
Figure 38
Lumbar Lumbar
—¥ height - min — height (h)
— protrusion - max — protrusion (p)
— backrestline (b)
D — CMD buttocks pad (1)
Figure 39

Calculate the difference between the maximum and minimum height measurements and record the
difference as the lumbar support height adjustment range.
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Remove the force on the vertically stacked segments and return them to their start position. If
adjustments have been made during the execution of this clause, reposition the lumbar support
adjustments to the position used in 6.2.1 b).

Key

1 ressure gauge \O

2 ressure pump . c\}"

3 lumbar support protrusion and heig(t)\}easurement vertically stacked segments
4 lumbar support protrusion sca@b :

5

lumbar support height scalé)o

Figure 40 — L\uﬁar support protrusion and height measurement (overall view)

© IS0 2017 - All rights reserved 33


https://standardsiso.com/api/?name=7b71b77edc78d0bf3bbe597526874569

ISO 24496:2017(E)

il
e
&
B .

i
1

Key
lumbar support horizontal protrusion and height measurement vertically stacked segments
lumbar support horizontal protrusion scale

maximum lumbar support horizontal protrusion span

maximum lumbar support height range

lumbar support height scale

N U1 DA W N

maximum lumbar support horizontal protrusion

Figure 41 — Lumbar support horizontal protrusion and height measurement (close-up view)
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E Vertical lumbar adjustment mechanism travel

Where possible, measure the maximum physical vertical travel (see Figure 42) of the lumbar adjustment
(may include movement of the backrest as well as the lumbar adjustment device) and record as Vertical
Lumbar Adjustment Travel (see Figure 42).

Key

1 lumbar support adjustment mechanism (lower position)

2 ark on tape indicating top of mechanism in uppetmost position
3 ark on tape indicating top of mechanism in lowermost position
4 lumbar adjustment mechanism travel

5 dcale

Figure 42 — Vertical lumbar adjustment mechanism travel [example of a rear side of a backrest
(part-view)]

Unlogk the CMD verticalme¢mber from the CMD buttocks pad.

6.3.1.2 Inclination of seat, and backrest and angle between seat and backrest

Meagure the dngle of inclination of the seat and backrest to the horizontal and angle betwgen seat and
backpest infthe sequence given in Table 3. Before carrying out the measurement, the chair shall be
positfionéd{according to 6.2.1 b). The vertical member of the CMD shall be unlocked. See [Figure 2 for
angl¢ sign convention.

The chair shall be adjusted, by applying whatever force is necessary to bring the chair to its stop, in
each of the positions given in Table 2, in sequence, to ensure appropriate positioning of the chair for
each measurement. Record those measurements required in the applicable standards document. If the
adjustment of a chair feature causes another feature measurement to change, that is acceptable.

NOTE1 It may not be possible to take all of these measurements on some types of chairs. Record as Not
Applicable (N.A)).

NOTE 2  Prior to taking forward tilt measurements, the CMD may need to be secured to the chair to prevent
dislodgement.
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Table 3 — Angle measurement sequence

Angle
Graphical presentation of . Inclination | Backrest | between
Settings
measurement of seat angle backrest
and seat

o Bb yC

Meas-
urement
sequence

— Set seat as horizon-

P | 1.1
LAl d5 PUSSTUIT

2 — Set backrest as ver-
y tical as possible

Figure 43

— Set only the seat to
its most forward tilt
position

— Backrest remains
at the same adjustment
as the prior step, but
may move

— Set anly the seat to
its most rearward tilt
position

—-Backrest remains at
the same adjustment as
the prior step, but may
move

— Seatremains at the
same adjustment as the
prior step, but may move

— Set backrest to its
most forward position

Figure 46

a  aisread from the protractor positioned on the buttocks pad of the CMD.
b Bisread from the protractor positioned on the front of the vertical member of the CMD.

¢ ycanberead directly from the angle indicator on the vertical member of the CMD or can be calculated from protractor
readings.
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Table 3 (continued)

ISO 24496:2017(E)

Meas-
urement
sequence

Graphical presentation of
measurement

Settings

Inclination
of seat

oa

Angle
between
backrest
and seat

Bb y¢

Backrest
angle

— Setseat to its most
forward tilt r\ncifinh

Figure 47

— Backrest remains at
the same adjustment as
the prior step, but may
move

Figure 48

— Set seat as horizon-
tal as possible

— Backrest remains at
the same adjustment as
the prior step, but'may
move

a  disread from the protractor positioned on the buttocks pad of the CMD.

b fisread from the protractor positioned on the ftont of the vertical member of the CMD.

¢ ) canberead directly from the angle indicator'on the vertical member of the CMD or can be calculated frpm protractor

readings.
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Table 3 (continued)

Meas-
urement
sequence

Graphical presentation of
measurement

Settings

Inclination
of seat

oa

Backrest
angle

Bb

Angle
between
backrest
and seat

yC

— Seatremains at the
same adjustment as the
prior step, but set back-
rest recline resistance
adjuatuxcutb tU t}lcil

minimum.

— Move the top section
of the rear buttocks
weights (2 kg x 6 kg) to
the top of the backrest.
If required to achieve
full range of motion,
apply an additional
force to the vertical
member of the CMD to
ensure backrest is at
its most rearward stop
position.

Figure 49

— Setseat to its moest
rearward tilt position

— Backrestremains
at the same adjustment
as the prior step, but
may, move

— Set seat to its most
forward tilt position

— Backrest remains at
the same adjustment as
the prior step, but may

move

Figure 51

a  aisread fromthe protractor positioned on the buttocks pad of the CMD.

b Bisread from the protractor positioned on the front of the vertical member of the CMD.

¢ ycanberead directly from the angle indicator on the vertical member of the CMD or can be calculated from protractor
readings.

Replace the 6 kg weights to their place on the buttocks and restore the backrest tension spring to
midpoint.

6.3.1.3 Back to seat movement ratio

This measurement applies only to chairs that have angles between the seat and back that vary as the
chair tilts (e.g. “synchro-tilts”) (3.8).

Calculate the back to seat movement ratio as follows:
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[backrest angle most forward (sequence 5) ~ backrest angle most rearward (sequence 8)]/[Seat angle most forward
(sequence 5) — seat angle most rearward (sequence 8)]

6.3.2 Measurements with the chair components adjusted to their minimum positions

6.3.2.1 General

Relock the vertical member at 90° in the CMD.

Remove the CMD from the chair.

If ind
adjug
seat
horiz
the 1
lumh

Posit

6.3.2

The
clocK

If thd
then

techpique shall be noted in the test report.

Meas
meaq

ependently adjustable, the lumbar protrusion shall be set to its minimum depth. [f in
table, the lumbar height shall be set at the approximate midpoint of the lumbar zong
hnd backrest so that they are in their most horizontal position that is not rotated-¢loc
ontal and vertical position, respectively. All other components, including seat;and bacl
imbar height/depth shall be set to their minimum position. Moving the backrest m
ar away from the midpoint of the lumbar zone; this is acceptable.

ion the CMD in the chair according to 6.2.2 and 6.2.3.

.2 Seat height and sitting height

eat height shall be measured with the seat in its most horizontal position that is
wise of the horizontal.

seat is not in a horizontal position, but can be moyged to the horizontal position with
move the seat to horizontal position and secureit there. If the seat is secured in this

ure the seat height (3.23) as the vertical distance from the underside of the CMD to tl
uring scale placed through the seat height slot of the CMD at the front of the seat (see |

Hependently
2. Adjust the
kwise of the
(rest, except
hy move the

not rotated

little effort,
manner, the

he floor on a
Figure 52).
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1 seatheig
I1 seatheig

Measure th
the sitting |
measureme
direct meas

:2017(E)

ht measurement slot

ht D
R\

Figure 52 — Seat height@asurement (two views)

WO
e sitting height (3.24) by mea@\}ng the height of the top of the CMD buttocks pad at
leight point marked on the buttocks pad to the floor, and then subtract 60 mm frorm the
1t to obtain the sitting height value (see Figure 53). When a chair arm interferes with the
irement of the height, a spacer on the buttocks pad that is high enough that its height

is greater than the arm. Measur, height of that stack and subtract both the spacer thickness and

60 mm fronf

the measurement
©

40
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Key

N

1 ditting height fore and aft position mark \Q

I;  ditting height plus the 60 mm of the buttoclg’&ylate thickness

6.3.1.3 Seatdepth

Read the seat depth (3.2
inclijpation or angle of

o5
Figureé)’&\ci Sitting height measurement

Q-
C)O

rom the measuring scale on the top of the buttocks pad. Adjus
rest does not constitute seat depth adjustment (see Figure 54).

ling the seat
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Key
l1 seatdepth

6.3.2.4 Bijckrest height S\&

Z
Slide the bafkrest height (3.11) gauge until it touches the t@of the backrest. Read the height on the
scale (see Figure 55).

N
?\
Ky |

1  backrest heightscale
2 backrest height

Figure 55 — Backrest height measurement

6.3.2.5 Front of armrest position

The armrest swivel, fore/aft movement and/or armrest clearance shall be adjusted as required to
achieve the most rearward position within the armrest measurement zone (see 3.6).

Place a bar across the armrests at front edges. If the front edges of the armrest are less than 120 mm
above the top surface of the loaded CMD buttocks pad, then place the bar at the front part of the armrest
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thatis at the 120 mm high point. Measure the horizontal distance between the bar and the front part of
vertical member of the CMD and add 180 mm (see Figure 56) (see 3.6 and Figure 6).

Dimensions in millimetres

Key
N\

1 frront of armrest position C)\

Backrest line $ :

3  firont of armrest to front of l@ ertical member

O.

Figure 56 — Front of armrest position

2

6.3.1:6 Armr§,§§et back

Calcylate tl@?mrest set by subtracting the front of armrest position value from the seat depth value.

6.3.2.7> Armrest height

Measure the armrest height (3.3) based on a straight line between the top of the armrests where it
crosses the scale on the front of the vertical member of the CMD (see Figure 57).
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Key
1 armrest height

Figure 57 — Armrest height

6.3.2.8 Neck/head rest height and protrusion

Align the marker on the neck/head rest measurement tool with the most forward point orL the
neck/head 1lest. Read the neck/head rest height (3:21) from the ruler at the front of the vertical height
adjustment fube and the neck/head rest protrusion (3.20) from the ruler on the side of the horizpntal
adjustment tube (see Figure 58).

Key

1 neck/head rest protrusion

2 most forward point of neck/head rest
3 neck/head rest height

Figure 58 — Neck/head rest height and protrusion
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6.3.3 Measurements with the chair components in their maximum positions

6.3.3.1 General

Relock the vertical member at 90° in the CMD. Remove the CMD from the chair. If independently
adjustable, the lumbar protrusion shall be set to its minimum depth. If independently adjustable, the
lumbar height shall be set at the approximate midpoint of the lumbar zone. Adjust the seat and backrest
so that they are in their most horizontal position that is not rotated clockwise of the horizontal and
vertical positions, respectively. All other components, including seat and backrest, except the lumbar
height/depth shall be set to their maximum positions. Moving the backrest may move the lumbar away
from the midpoint of the lumbar zone; this is acceptable. Position the CMD in the chair according to
6.2.2and 6.2.3.

6.3.3.2 Seat height and sitting height
Meagure the seat height (3.23) and sitting height (3.24) according to 6.3.2.2.

6.3.3.3 Seatdepth

Meagure the seat depth (3.22) according to 6.3.2.3.

6.3.3.4 Backrest height

Meagure the height to the top of the backrest (3.11) according to 6.3.2.4.

6.3.3.5 Front of armrest position

Meagure the front of the armrest position (3.6)¢according to 6.3.2.5. Where applicable, the armrest
swivgl, fore/aft movement and/or armrest clearance shall be adjusted to achieve the mopt rearward
positlion within the armrest measurement zZorne (see 3.6).

6.3.3.6 Armrest height

Meagure the armrest height (3.3):according to 6.3.2.7.

6.3.3.7 Neck/head restheight and protrusion

Meagure the neck/headvest height (3.21) and neck/head rest protrusion (3.20) according fo 6.3.2.8.

6.3.4 Measurements without the CMD in the chair

6.3.4.1 , General

Relogkthe vertical member at 90° in the CMD. Remove the CMD. Ensure that the chair adjustments are
set to their maximum position according to 6.3.3 and carry out the measurements given in the following
subclauses.

Mark the bottom of the lumbar zone by measuring down 110 mm from the previously marked top of
the zone.

6.3.4.2 Seat surface width

Measure the narrowest seat surface width (3.27) within the seat surface plane width zone, as marked
in 6.2.3.
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6.3.4.3 Seat surface depth

Measure the least seat surface depth (3.26) within the span, 115 mm either side of the median plane
(see Figure 24).

6.3.4.4 Backrest width

Measure the narrowest backrest width (3.10) within the lumbar zone.

6.3.4.5 Backrest horizontal radius

Measure th¢ backrest radius of the chair at the lumbar zone. The radius shall be measured throygh a
minimum wjidth of 300 mm and minimum height of 10 mm. If evaluating to a requirements docunent,
aradius tenjplate(s) may be used to assess the chair to the requirement. Otherwise, measure the radius
of the back ysing any appropriate radius gauge or radius template(s). When measuring thétadius, apply
enough force to ensure that any textile coverings that cause bridging are formed to the’backrest. For
mesh materijials, the radius measuring device or templates(s) may be narrower if peeessary so it|does
not contact the side structures of the chair.

6.3.4.6 Armrestlength

With the armrest pad surface in the most horizontal position, measure the greatest length in the fore
and aft dire¢tion of the armrests horizontally within 20 mm below the top surface using callipers|with
jaws 20 mm|long (see Figure 59).

Figure 59 — Armrest length callipers

6.3.4.7 Width of armrests

With the armrest pad surface in the most horizontal position, measure the greatest width in the side to
side direction of the armrests horizontally within 5 mm below the top surface using callipers with jaws
5 mm long (see Figure 60).
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Figure 60 — Armrest width callipers

6.3.4.8 Hip breadth clearance

Adjupt the armrests to their widest possible position; Measure the minimum width &
armiest assembly from 85 mm forward of the backrest line to the front edge of the armre

top df the seat surface (see Figure 61).

ISO 24496:2017(E)

etween the

st above the

Dimensions in millimetres

—

Key
armrest
armrest assembly
seat

4  backrestline

I  hip breadth

Figure 61 — Hip breadth clearance
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6.3.4.9 Distance between armrests

Adjust the armrests to their widest possible position and then to their narrowest possible position.
Measure and record the smallest horizontal distance between the armrests (see Figure 5) in each
position from the rear of the seat width zone forward to the front edge of the seat (see Figure 26) within
the measurement zone 5 mm down from the top of the armrest (see Figure 7).

6.3.4.10 Maximum offset of the underframe

Measure the maximum offset of the underframe as the distance from the axis of chair rotation to the
outermost point of the base/castor/glide (see Figure 27).

7 Testreport

The test replort shall include at least the following information:
a) areference to this document, i.e. ISO 24496;

b) details ¢f the chair tested and the name of the manufacturer;
c) mannerof assembly/mounting, if applicable;

d) dimensjons according to 6.3;

e) name anpd address of the test facility;

f) date of the tests.
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Annex A
(normative)

Drawings and specifications, PDF files for CMD with 18 stacked
segment lumbar support measurement method

The cMB-shall befabricated =
PDF ffiles which can be found u
objld=1864 jAction=browse&viewType=1
Tabl¢ A.1 lists the CMD drawings for the convenience of users.
Table A.1 — CMD drawing list
L. . Electronic file format
Description Drawingmo.
* pdf *.stp
ISO ¢(MD C001=24496-3 x
1. Buttocks pad A001+24496-2 x
buttocks form P001-24496-2 x x
ruler seat depth P002-24496-2 x
type plate P003-24496-3 x
cover P004-24496-3 x
rack P005-24496-2 x
weight stand A002-24496-2 x
weights stand left P006-24496-2 x
weights stand right P007-24496-2 x
weights axle P008-24496-2 x
axle verticalkmember P009-24496-2 x
stroké block P010-24496-2 x
poiiiter for angle P011-24496-3 x
2. Front weight sliding-support A003-24496-2 x
support stand P012-24496-3 X
clamp P013-24496-2 x
pointer for seat depth P014-24496-2 x
axle front weight P015-24496-2 x
seat stop P016-24496-3 X
3. Pelvic element A004-24496-3 x
pelvic form P017-24496-2 x x
square P018-24496-3 x
pelvic form add on 1/r P044-24496-2 x x
4. Weights A006-24496-3 x
front weight P020-24496-3 x
thoracic weight P021-24496-3 x
lower pelvic weight P022-24496-3 x
higher pelvic weight P023-24496-3 x
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Table A.1 (continued)
Lo . Electronic file format
Description Drawing no.
*.pdf *.stp

5. Vertical member assembly A012-24496-2 x

side wall left and right P034-24496-3 x

top plate middle P035-24496-3 x

lower plate middle P036-24496-3 x

angle top and bottom P037-24496-2 x

shide-tub-middle PO38—24496—2

ruler P039-24496-2 x Y

measuring box A009-24496-3 x qp

valve connector P040-24496-3 x @ -

plate valve box P041-24496-2 x \XT

measuring pin P042-24496-3 r§( vV

paper clamp P043-24496-2 | (4%

slotted pan head screw M 5x12, mod. P048-24496-3 r‘\\\ x

cylinder A CJ2B6-60R SMC - milling | A011-24496-2/|  x
6. Thoraciclelement A005—244@\é x

thoracic form P0197g®~9‘6—2 x x

7. Headrest

measurement element

A007-24496-2

vertical glide

P24-24496-2

measuring slot

1P025-24496-2

horizontal glide [ P026-24496-2 x
measuring stop collar L, \Y P027-24496-2 x
block <) P028-24496-2 x
ruler vertical ) P029-24496-2 x

extension vertical gl@héadrest

P046-24496-2

8. Back heid

ht measurement elementrp\ A008-24496-2 X
vertical glide ~ =~ P030-24496-2 x
N4
support plat® P031-24496-2 x
arm o~ P032-24496-2 x
A

fla&Q‘v

P033-24496-2

\{@‘gnsion vertical glide back height

P045-24496-2

9. Armrest

nea,s@ bar

A012-24496-3

c:\\ bar

P047-24496-2

=7

Figure A.1 shows details of the CMD, including the designation of the components. Significant CMD
details are given in Figure A.2.
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fl?l;iltliz: Part number A\®® Description QTY

1 A001-24496-2%0) buttocks plate 1

2 A003-24496=2" front weight sliding support 1

3 A004—24@9\6\—3 pelvic element 1

4 A006~24496-3 weights 1

5 ,A@t24496—2 back height measurement element 1

6 \‘4:()12—24496—3 vertical member assembly 1

7 G~ A005-24496-2 thoracic element 1

18\%\ A007-24496-2 headrest measurement element 1

AQ@‘} A014-24496-2 armrest measuring bar 1

- 10a P021-24496-3 thoracic weight 1

% Two weights each side.

&?\ Also necessary is a manual air pump and air tube to connect the pneumatic (not drawn)

)

Figure A.1 — CMD Dummy (C001-24496-3)

The weight of the complete CMD, excluding items 5, 8 and 9, shall be 64 kg.

Note that there are four eye bolts in the top of the buttocks provided so that the CMD is suspended
by four cables as it is lowered into position during use. Turnbuckles or other adjustment mechanisms
may be used as part of the suspension system to aid in levelling the buttocks pad as required in the
document (see Figure 29).
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