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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

A new office chair measurement method and a new chair measuring device (CMD) was developed in
order to end the use of numerous sometimes conflicting chair measurement methods and CMDs with
their particular weaknesses used in different countries around the world and make it easier to compare
office chairs. The measurement methods and designs of CMDs considered during the development of
this standard were from BIFMA CMD-1; BS 5940-1; DIN 4551; EN 1335-1; Sedometer according to 2 PfG
947; NF D 61040; SS 83 91 40 and UNI 7498.

The measurement method and the CMD developed in this standard used the strengths of the above

men

The ]
thes
ISO ¢

The {
meag

Ther]
dimd
autol

The 1

Furt
Serie

This
docujments giving dimensional requirements.

For t

raradsaagciiranaant ool o d o o d CNITY
TOTIC U TIICasout CirCTre e TrnotsSarnt CIvro S,

1

1

1

ist of chair dimensions that can be measured using this standard are the dimensions
tandards listed above as well as additional ones which are based on the ergonomic fact
241-5.

ured.

efore, in order to be able to relate the dimensions of office ‘s€ating to the ant}

natically correspond to the ideal or optimum seating postusg,
eference seating posture is as follows:

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 approxinrately 90° with the thigh;
he thigh is almost horizontal;

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

he trunk is erect.

ner information on-the anthropometric dimensions can be found in ISO 7250-1, thd
s and SO 14738

document dé€scribes measurement methods. It can be used in conjunction with ot

he rationale for the provisions contained in this document, see Annex C.

measured in
ors listed in

est methods in this document are based on the manner in which anthropometric dinpensions are

nropometric

nsions, a theoretical reference seating posture has been adopted. However, this postiire does not

e [SO 20685

ner relevant
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INTERNATIONAL STANDARD ISO 24496:2021(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:

— ISO Online browsing platform: available at https://wwWw.iso.org/obp

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

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.
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/

Key
1  backrest
2 seat
3 chair mepsurement device (CMD) buttocks pad
4  CMD thofacic pad
5 CMD pelyic pad
6  backrest|line
y  angle befween backrest and seat

Figure 1 — Angle between backrest and seat
3.2
armrest hejght
distance frogm the top surface of the arinrest to the bottom of the loaded CMD buttocks pad parallel to
the backrest line at a distance of 214 mm from the backrest line

Note 1 to ent

ry: See Figure 2.
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Dimensions in millimetres

1 MD vertical member
2 grmrest

3 MD buttocks pad

4

5

backrest line
h; 4drmrest height

3.3
armrestlength

intersection of projection of vertical member front face'and armrest

Figure 2 — Armrest height

distdnce along the armrest within an envelope down from the top of the armrest that is 20 jmm deep

Note |l to entry: See Figure-3.
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Key
1 armrest
l; armrest

3.4

distance be
horizontal d
edge of the §

Note 1 to ent

;\“ s LN,

20

Dimensions in millimetres

\ ]

U 1

ength

C/j —1I—

Figure 3 — Armrest length

tween armrests
istance between armrests from the rear of the-seat surface width zone forward to the front
eat within the measurement zone 5 mm dowh from the top of the armrest

Fy: See Figure 4, Figure 6 and seat surface width zone (3.27).

armrest

rear of seat width zone

1
2
3 armrest pad measurement zone
d

; distance between armrests

Figure 4 — Distance between armrests
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3.5

front of armrest position

perpendicular distance from the backrest line to the front of the armrest that is in the measurement
zone 120 mm and greater above the top surface of the loaded CMD buttocks pad

Note 1 to entry: See Figure 5.

Dimensions in millimetres

Key
4qrmrest
backrest line

MD buttocks pad
4 Ieasurement zone
d, front of armrest position
Figure 5 — Front of armrest position
3.6

armrest width

horizontal distarieevacross the armrest within the measurement zone 5 mm down from the top of
the qrmrest

Note |l to entry: See Figure 6.
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Dimensions in millimetres

Key
1 armrest

w; armrest

3.7
backrest to

X Y
¥t

W1 LN || W1
[l

1 1 I 1

|
X |
||
||
i}

vidth

Figure 6 — Armrest width

seat movement ratio

ratio of change of the backrest angle relative toCthe change of angle of the seat that occurs when g seat

and backreg
Note 1 to ent

3.8

t move concurrently

backrest angle to vertical

B

angle betwe

Note 1 to ent

en vertical and-the loaded backrest

ry: See Figure. 7.

y: Does not apply to chairs with'seat and/or back angles that only move independently.
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Z
Key
1 €MD thoracic pad
2 MD pelvic pad
3 backrestline
4  Yertical
B Bbackrest angle to vertical

Figure 7 — Backrest angle to vertical

3.9
bacKrest width
horigzontal dimension of the backrest in the middle of the lumbar zone height

Note [l to entry: See Figure 8 and\lumbar zone (3.17).
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\

I

W)

Key

1  backrest
2 lumbar 7
w, backrest]

3.10
backrest hd
distance fro|

Note 1 to ent

one
width

right

ry: See Figure 9.

af

Figure 8 — Backrest width

w —

m the loaded seat to the top of the backrest, measured parallel to the backrest line

SE—

Key
backrest

CMD buttocks pad

backrest
h, backrest

line
height

Figure 9 — Backrest height
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3.11
backrest inclination range

ISO 24496:2021(E)

tilt range of the backrest from its foremost inclination to its most rearward inclination

Note 1 to entry: See Figure 10.

Key

1 hackrest

2 MD thoracic pad

3 MD pelvic pad

4  forward most tilt backrest line
5 1earward most tilt backrest line
A fange of backrest inclination

3.12
horizontal backrestradius

Figure 10 — Backrest inclination range

horizontal radius-efithe backrest measured within the lumbar zone

Note |l to entry: See Figure 11 and lumbar zone (3.17).
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E—

Key

seat
backrest
lumbar 7

q W N

horizont|

3.13
chair meas
CMD
instrument

Note 1 to ent

3.14

one

hl radius of backrest

iring device

Figure 11 — Horizontal backrest radius

for measuring dimensions of chairs

'y: Specified in Annex A.

hip breadtl:L)clearance
rizontal distance betwéen armrest assembly from the rear of the seat surface width
d to the front edge of the armrest or armrest assembly as measured above the top qf the

minimum
zone forwaf
seat surface

Note 1 to ent

Fy: See Figure 12.and seat surface width zone (3.27).

10
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Key
1 4rmrest assembly

2 1ear of seat surface width zone to front of armrest
d; hip breadth clearance

Figure 12 — Hip breadth clearance

3.15
lumbar support height
distdnce from the loaded seat to the most prominent segment (or segments) of the lumbar support as
determined by the measuring indicators on the CMD, measured parallel to the backrest ling

Note [l to entry: See Figure 13 and Figure 35.

Key

1  backrestline

2 the most prominent segment (or segments) of the lumbar support
h;  height of lumbar support

Figure 13 — Lumbar support height

© IS0 2021 - All rights reserved 11
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3.16

lumbar support protrusion

2021(E)

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 14 and Figure 35.

Key
1  backrest
2 most prd
d, protrusi

3.17
lumbar zon
area that is
buttocks pa

Note 1 to ent

line

e
il

Fy: See Figure 15.

12

minent segment (or segments) of the lumbar suppert
n of lumbar support

Figure 14 — Lumbar support protrusion

parallel to the backrest line, 160 mm to 270 mm above the bottom of the loaded [CMD

© ISO 2021 - All rights reserved
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Dimensions in millimetres

Key
1  lumbar zone

Figure 15 — Lumbar zZene

3.18
medjan plane
vertical plane dividing the chair into two generally'symmetrical parts (right and left)

Note [l to entry: See Figure 16.

1

Key
1 median plane

Figure 16 — Median plane

© IS0 2021 - All rights reserved 13
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3.19
neck/head

:2021(E)

rest protrusion

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

Note 1 to entry: See Figure 17.

Key

1 neck/he
2 backrest]
ds neck/he

3.20
neck/head

hd rest
line

hd rest protrusion

Figure,17 — Neck/head rest protrusion

rest height

distance frojm the loadedseat to the most prominent segment of the neck/head rest, measured patallel

to the backn

Note 1 to ent

est line when the neck/head rest is in its most vertical position

Fy: SeeEigure 18.

14
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Key
1 neck/head rest

2 lbackrestline

h, neck/head rest height

Figure 18 — Neck/head rest height

3.21

seat/depth
distance from the backrest line measured parallel to the CMD buttocks pad to the front of 4]

Note [l to entry: See Figure 19.

he seat

© IS0 2021 - All rights reserved
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Key

3.22
seat height
vertical dist

Note 1 to ent

Note 2 to ent

16

seat

CMD buttocks pad

backrest
seat dep

line
h

Fy: See Figure 20.

ance, measured at the front of the seat,from the loaded seat to the floor

"y: Adjustment of the seat inclination does not constitute a change in seat height.

Figure 19 — Seat depth

© ISO 2021 - All rights reserved
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Key
deat

MD buttocks pad
front of seat

hs  deat height

Figure 20 — Seat height

3.23
sitting height

vertical distance, measured 85 mm in front.of the CMD backrest line, from bottom of the loaded CMD
butt(fcks pad to the floor

Note|[l to entry: See Figure 21.

Note |2 to entry: Adjustment of thé seat inclination does not constitute a change in sitting height.

© IS0 2021 - All rights reserved 17
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Key
seat

:2021(E)

CMD buttocks pad

backrest
sitting h¢
hg  sitting hg

3.24
seat incling
angle betwe

Note 1 to ent

line

pight

tion

ry: See Figure 22.

Dimensions in millimetres

bight line marked on the CMD

Figure 21 — Sitting'height

en the loaded CMD buttocks and the horizontal

18
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Key

MD buttocks pad

2 horizontal

a 9

3.25
seat
dimd

Note

eat inclination

surface depth

1 to entry: See Figure 23.

Key

Figure 22 — Seat inclination

nsion of the least seat depth within the zone, 115 mm either side of the median plane

l3

Dimensions in millimetres

1 seat

2 median plane

I3 seatsurface depth

3.26
seat

surface width

Figure 23 — Seat surface depth

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

Note 1 to entry: See Figure 24 and seat surface width zone (3.27).

© IS0 2021 - All rights reserved
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| —

W3

Key
1 seatsurfpce width zone
2 seat

ws seat surfpce width

Figure 24 — Seat surface width

3.27
seat surfacg width zone

area along the seat surface, from 125 mm forward of the backrest line to 120 mm forward of the
125 mm ling that supports the user’s buttocks as marked on the CMP

Note 1 to entfy: See Figure 25.

20 © IS0 2021 - All rights reserved
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Dimensions in millimetres

Key

9

3.28

eat surface width zone
ackrest line
eat surface

120

Figure 25 — Seat surface width zone

max

Note 1 to entry: See Figure 26.

© IS0 2021 - All rights reserved

mum oif-set of the underframe
maximum distance between the outermost point of the underframe including castors or glides and the
axis of rotation
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a)
Key
S

4 Gener

4.1 Gene

Caution sha
dislodge the

4.2 Prelil

The chair s
mounting o

recorded in

\ /N
/ég\ 2N F\ /s %Q
AR /X\/_;
— A
A

[Inderframe without castors b) Underframe with\castors

maximuin off-set of underframe

Figure 26 — Underframe — Maximuni-off-set

hl measurement conditions

ral

[1 be used to ensure that any chair‘thovement, adjustments and/or applied forces d
CMD causing injury to the user ordamage to the CMD.

minary preparation

hall be assembled andyor configured according to the instructions supplied with

the report.

All adjustments shall be“operated through their range of adjustments at least one time b

measureme

If a measur
shall be car
shall be rec

hts are taken.

ement €annot be taken as specified in the procedures due to the design of the prody
ried out as far as possible as described, and deviations from the measurement procq

D not

it. If

Ir assembly instructions are not supplied, the mounting or assembly method shafll be

cfore

ct, it
dure

rded in the test report.

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 report.

4.3 Tolerances

The following equipment tolerances shall be applicable unless otherwise specified:

22
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— Forces: specified in the relevant clauses;
— Masses: +1 % of the nominal mass;

— Dimensions:  +1 mm of the nominal dimension;
— 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 Jneasurement uncertainties according to Table 1 shall be applicable unless otherwise specified.
A ratlionale explaining the background of the measurement uncertainty is contained in C.6.
Table 1 — Measurement uncertainty
Subclause Measurement description Uncertainltgrvz:etl (‘()If =%2 onfidence
6.3.1.1 Lumbar support horizontal protrusion +15 mm
6.3.1.1 Lumbar support vertical height *#25 mm
6.3.1.2 Seat angles *2°
6.3.1.2 Backrest angles *4°
6.3.1.2 Backrest to seat angles *4°
6.3.2.20r6.3.3.2 Seat height +8 mm
6.3.2.2 0r6.3.3.2 Sitting height +15 mm
6.3.2.30r 6.3.3.3 Seat depth +25 mm
6.3.2.4 0r 6.3.3.4 Backrest height +15 mm
6.3.2.50r6.3.3.5 Front of armrest position *40 mm
6.3.2.7 0or 6.3.3.6 Armrest height +10 mm
6.3.4.2 Seatstirface width +10 mm
6.3.4.3 Séatsurface depth +25 mm
6.3.4.4 Backrest width +10 mm
6.3.4.5 Backrest horizontal radius Not applicable
6.3.4.6 Armrest length +5mm
6.3.4.7 Armrest width +5 mm
6.3:4.8 Hip breadth clearance +20 mm
©3.49 Distance between armrests +60 mm
6.3.4.10 Off-set of the underframe +8 mm

4.5 Angle — Origin and sign convention

For all angle measurements the view shall be from the right side of the chair seen from the user seated
in the chair. The origin is the horizontal reference line and the angle sign convention is clockwise when
the angle rotation is positive (+) and counterclockwise when negative (-), see Figure 27.

© IS0 2021 - All rights reserved 23
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Key
1 vertical
2 horizont

5 Test eq

5.1 Floor

~90°)
b1 (0°)

Juipment

surface, rigid, horizontal and flat:

ee—_

Figure 27 — Angle — Origin and Sign convention

24
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5.2 CMD placement 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.

Key
1  (MD lowering crane

2 horizontal force loading device [see %

Figure 28

O

dhair base restraint mechanism c)\\

—&ample of CMD placement fixture without chair

© IS0 2021 - All rights reserved
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Key
CMD low
horizont|
chair bas
CMD

B W N R

5.3 Chair

5.4 High
CMD from s
underneath

6 Measu

6.1 Gene

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
‘\\C)
measuring device (CMD), as spgeified in Annex A.
friction material, (clo

liding on the seat duri ?measurements. It can be, for example, an anti-slip material
carpets. The thick f the material, when compressed by the CMD, shall not exceed 1]

2
rement r{y@aods and procedures

ral @Q

The measur]

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

laced between the seat and the CMD in order to prevenft the

used
mm.

After the chair set-up and the CMD placement (see 6.2), the measurements shall be taken as specified in
the measurement procedures (see 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 (see 5.1) with the seat in the highest position.

b) Adjust all of the following to the mid-position of their range: seat depth, backrest tilt tension,
backrest 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

26
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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 counter-clockwise of the
horizontal without forcing the functions of the chair. If the chair has no position counter-clockwise
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
vertical. If the adjustment of the backrest to a vertical position changes the seat inclination, the
horizontal seat position shall take precedence.

q

P

Initial placement of CMD on chair b?")Q)
L,oad the CMD as illustrated in Annex A. q/b‘

Place a layer of high friction material (5.4) between the CMD anfkfﬁ.lg seat in order to
he CMD does not slide on the seat. O‘\

The vertical member of the CMD shall be locked at 90° unt@?&p g) (see Figure 30).

MD vertical membel\GﬁQu:ctocks lock

S

Q9 Figure 30 — CMD vertical member locked

Place @attach the chair in the CMD placement fixture (see 5.2), so that CMD verticd
losg , but not touching, the chair’s backrest.

e) ine i is visi e backrest.
lace marks on either side of the seat 182 mm from the seat’s centre near the frogi/ the seat to

dssist in placing the CMD centrally in the chair.

ensure that

I member is

al h | Valh W anY 1 - 1 1 - £ . 1. il 1 h h | A=l
ISUre e UVID, CIIdID 411U CHAIT TIXTUre dIc I dHIgHITCIU WILIT UIC ITIEdlall PIdIIC. LIIS

ure 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 backrest (see Figure 31).

6.2.2
a) 1
b) |
1
c)
Key
1
d) 1
q
e)
© ISO

2021 - All rights reserved
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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):N.(see Figure 32).

4.0 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 AMD 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 chaix with the seat surface width zone identified on the CMD (3.27).

Mark thé top of the lumbar zone (see 3.17) 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 * 1,0) 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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Most prominent segment: More than one segment may have the same or almost the same protrusion. If
the difference is <1 mm (from the most protruded segment) the segments shall be considered to have
the same protrusion.

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 can require a different pressure to
achieve the 3,5 N force.

A Maximum horizontal protrusion

Make the

mbar

horizontal g
dimension 4
setting. If th
record all th
protrusion.

them back y

B Minimu

Without adj
adjustment)
the force of
lumbar hori

Calculate th
and record {

Remove the
Readjust thg

C Maxim

When avail:
at the great

rarious lumbar support protrusion depth adjustments avaijlable to cause the lu
rotrusion to be its greatest dimension. Apply the 3,5 N force to each segment. Recorg
s the maximum lumbar horizontal protrusion. Record the lumbar support height-at
e greatest lumbar horizontal protrusion is the same over more than one heightlindicz
ose heights (bottom of lowest segment to top of highest segment) with the same horiz
Remove the force (pressure) and return the segments to their start pesition by pus
fith your hand.

m horizontal protrusion

isting the height of the lumbar support, adjust the lumbar horizontal protrusion (horiz

if any, to cause the lumbar support horizontal protrusion tebe its least dimension. Rej
(3,5 £ 1,0) N to the vertically stacked segments. Record this dimension as the mini
zontal protrusion.

he difference as the protrusion adjustment range:

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

im vertical height

ible, make the various backrest'anhd lumbar adjustments such that the lumbar supp
lest height that can be attaifted. If the backrest is to be adjusted, move the CMD vel

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

into place, tl

If only one
maximum Iy

If more thar
highest segf

Remove the

hen relock it. Reapply the force of (3,5 + 1,0) N to the vertically stacked segments.

begment is at a hofizontal protrusion, record the dimension of the top of the segme
imbar height [seetigure 34 a)].

one segmentis at a maximum horizontal protrusion, record the dimension of the top
nent as ntaximum lumbar height [see Figure 34 b)].

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

this
this
tion,
bntal
hing

bntal

pply
mum

e difference between the maximum and minimus horizontal protrusion measurements

tion.

rtis
rtical
ettle

nt as

fthe
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/

}1

\_\A//\_/

) |

a) Maximum vertical height — One segment b) Maximum vertical height — Multiple
segments

degment with maximum horizontal protrusion
2 I:aximum lumbar height

ultiple segments with maximum horizontal protrusion
Figure 34 — Maximum vertical height

D Minimum vertical height

Wheh available, make the various backrest and lumbar adjustment such that the lumbar gupport is at
the l¢ast height that can be attained. If the backrest ist0-be adjusted, move the CMD vertical member to
its 90° position and lock it. After the adjustments are'complete, release the lock, let it settle into place,
then(relock it. Reapply the force of (3,5 = 1,0) N tethe vertically stacked segments.

If only one segment is at a maximum horizontal protrusion, record the dimension of the bpttom of the
segnjent as minimum lumbar height [see Eigure 35 a)].

If mdre than one segment is at a maximum horizontal protrusion, record the dimension of the bottom of
the lpwest segment as minimum lumbar height [see Figure 35 b)].

e
| 1 )
- \
N \ — |
2 D,
[ RN
[ | ?

a)|Minimum vertical height — One segment b) Minimum vertical height —Multiple segments

|:\-\—\-

Key
1  segment with maximum horizontal protrusion
2 minimum 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 (Figures 35 to 41).
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Table 2 — Lumbar support measurement steps

Measurement

step Adjustment Lumbar horizontal position Measurement
Lumbar Lumbar
— height, as needed to height (h)
achieve maximum .
protrusion protrusion (p)
— protrusion - maximum backrest line
A (see Figure 1)
CMD buttocks pafd (1)
Lumbar Lumbar
— height, as needed to height (h) (same §s A)
achieve maximum .
protrusion protrusion (p)
— protrusion - minimum backrestline
B (see Figure 1)
CMD buttocks paf (1)
Lumbar Lumbar
— height - maximum height (h)
— protrusion - maximur protrusion (p)
backrest line
C (see Figure 1)
CMD buttocks pafd (1)
Lumbar Lumbar
— height - minimum height (h)
— protrusion - maximum protrusion (p)
backrest line
D (see Figure 1)
CMD buttocks pad (1)
Figure 39
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Calculate the difference between the maximum and minimum height measurements and record the
difference as the lumbar support height adjustment range.

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 ‘\\0

1 ressure gauge . C)

2 ressure pump ’

3 lumbar support protrusior@@height measurement vertically stacked segments
4 lumbar support protrus'@nscale

5

lumbar support he&ale

Figure 4@9 Lumbar support protrusion and height measurement (overall view)

?\
S
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e

ARG
1 |
e

J/

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 A 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 uppermostposition
3 ark on tape indicating top of mechanism in lowerniost 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 vertical member from the CMD buttocks pad.

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

Meagure the angleyofinclination of the seat and backrest to the horizontal and angle betwgen seat and
backfest in the sequence given in Table 32 (Figures 43 to 51). Before carrying out the measyrement, the
chaiy shall bé\positioned according to 6.2.1 b). The vertical member of the CMD shall be unlocked. See
Figure 27 fox angle sign convention.

The ghair shall be adjusted, by applying whatever force is necessary to bring the chair tg¢ its stop, in
each of the positions given in Table 3, in sequence, to ensure appropriate positioning of the chair for
each measurement. Record those measurements required in the applicable document. If the adjustment
of a chair feature causes another feature measurement to change, that is acceptable.

NOTE1 It can be impossible 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 can 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

a? ‘[;b ¥e

Meas-
urement
sequence

— Setseatas
horizontal as
possibie

— Setbackrest as
vertical as possible

— Setonly the seat to
its most forward
tilt position

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

— Set only‘the seat to
its mostrearward
tilt position

— ~:Bdckrest 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 4

kcpnad of+bao CAMN)
=23 =m

a i d Pt oot for-naocitionrnad s
a is read tref-the-protracter-peositioned-on-the buttockspad-efthe

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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Meas-
urement
sequence

Graphical presentation of
measurement

Settings

Inclination
of seat

aa

Backrest
angle

ﬂb

Angle
between
backrest
and seat

}/C

— Setseattoits
most forward tilt
position

Figure 47

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

— Setseatas
horizontal as
possible

— Backrest remains
at the same
adjustmentasthe
prior stepybut may
move

=
f

Figure 49

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

Set backrest
recline resistance
adjustments to
their minimum.

— Move the top
section of the rear
buttocks weights
(2 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.

readings.

a2 gisread from the protractor positioned on the buttocks pad of the CMD.

b pBisread 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
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Table 3 (continued)

Meas- Angle
urement Graphical presentation of Settings Inclination | Backrest | between
measurement g of seat angle backrest
sequence and seat
a? ﬁb ye
! P — Setseattoits
| most rearward tilt
position
8 | Baeckrestremains
s at the same
» adjustment as the
T prior step, but may
Figure 50 move
— Setseattoits
most forward tilt
position
9 — Backrest remains
at the same
adjustment as the
prior step, but may
move
Figure 51
a2 aisread from the protractor positioned on the buttocks pad of the EMD.
b Bisread from the protractor positioned on the front of the vertical member of the CMD.
¢ ycanbe read directly from the angle indicator on the vertical'member of the CMD or can be calculated from protrjactor
readings.

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

6.3.1.3 Bajckrest to seat movemerit ratio

This measurement applies only to)chairs that have angles between the seat and back that vary als the
chair tilts (¢l g. “synchro-tilts”).(see 3.7).

Calculate the back to seatymovement ration with Formula (1):

RB/S = [[ mf(seq5)« ﬁmr(seq8]] / [amf(seqS) - amr(seqS)] (1)
where
Rp /s is the back to seat movement ratio

Umfseqs) 1S the most forward inclination of seat; (sequence 5) as in Figure 47;
Amriseqs) 1S the most rearward inclination of seat; (sequence 8) as in Figure 50;
Bmfiseqs) 1S the most forward seat backrest angle; (sequence 5) as in Figure 47;

Bmr(seqs) 1S the most rearward seat backrest angle ; (sequence 8) as in Figure 50.
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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 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

horizomtatamd verticat positiom, Tespectively-Attothrercomponents; inctuding seatamd bact

the lhmbar height/depth, shall be set to their minimum position. Moving the backre.?bl:ﬁa
lumHar away from the midpoint of the lumbar zone; this is acceptable. (19
Positlion the CMD in the chair according to 6.2.2 and 6.2.3. qb

6.3.1.2 Seat height and sitting height

The

clockwise of the horizontal. O‘\

Key
1
hs

If the seat is not in a horizontal position but can be moved to ?ghorizontal position with
then|move the seat to horizontal position and secure it the@ t
technique shall be noted in the test report. &

Meagure the seat height (see 3.22) as the vertical dis%@é from the underside of the CMD to
a mepsuring scale placed through the seat height S@t

™
™
O‘L

ceat height shall be measured with the seat in its most horizol\%l position that is
he seat is secured in this

fthe CMD at the front of the seat (se¢

[rest, except
hy move the

not rotated

little effort,
manner, the

the floor on

e Figure 52).

seat height measurement slot
seat height

Figure 52 — Seat height measurement (two views)
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Measure the sitting height (see 3.23) by measuring the height of the top of the CMD buttocks pad at
the sitting height point marked on the buttocks pad to the floor, and then subtract 60 mm from the
measurement to obtain the sitting height value (see Figure 53). Repeat the measurement on another
side of the CMD (chair), then calculate the mean value. When a chair arm interferes with the direct
measurement of the height, place a spacer on the buttocks pad that is high enough that its height is
greater than the arm. Measure the height of that stack and subtract both the spacer thickness and
60 mm from the measurement.

Key Q

1  sitting he¢ight fore and aft position ﬁgr

dg  sitting height plus the 60 mm%@e’buttock’s plate thickness
AN

Q‘Q Figure 53 — Sitting height measurement
Qr

Read the seat’depth (see 3.21) from the measuring scale on the top of the buttocks pad. Adjusting the
seat inclination or angte of backTest d0es NOt CONSTITUTe Seat depth adjuStment (See FIgure 547

6.3.2.3 Sdatd
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Key
I, deatdepth

6.3.1.4 Backrest height

<
Slidelthe backrest height (see 3.10) gauge until it tou@s the top of the backrest. Read the Height on the
scalq (see Figure 55).

Key %

1 backrest heightscale

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 3.5).

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
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 214 mm (see Figure 56) (see 3.5 and Figure 5).
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front of
backrest
front of 4

6.3.2.6 Aj

Calculate th

6.3.2.7 Ay

Measure thd
crosses the

:2021(E)

Dimensions in millimetres

rmrest position

line
rmrest to front of CMD vertical me@

Figugr)@—
\o_,o

btracting the front of armrest position value from the seat depth v4

Front of armrest position

mrest set back

P armrest set

mrest t

a ?e@t height (see 3.2) based on a straight line between the top of the armrests wh

s¢ale on the front of the vertical member of the CMD (see Figure 57).

42
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6.3.2

Aligy
head
adjug
adjug

Key
1
2
3

S

rmrest height reading position O<(
Figure 57 — Armrq@l\ne
%
&
.8 Neck/head rest height and protrusion@
)

the marker on the neck/head rest meas’e&ement tool with the most forward point
rest. Read the neck/head rest height*(see 3.20) from the ruler at the front of the ve
tment tube and the neck/head rest rusion (see 3.19) from the ruler on the side of th

ight

6:2021(E)

n the neck/
rtical height
e horizontal

tment tube (see Figure 58). C)\\

neck/head rest protrusion
most forward point of neck/head rest
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
6.2.2 and 6.P.3.

6.3.3.2 Sdat height and sitting height

Measure th¢ seat height (see 3.22) and sitting height (see 3.23) according to 6.3.2.2.

6.3.3.3 Sdatdepth

Measure thg seat depth (see 3.21) according to 6.3.2.3.

6.3.3.4 Backrest height

Measure th¢ height to the top of the backrest (see 3.10) according t0'6.3.2.4.

6.3.3.5 Fijont of armrest position

Measure thg front of the armrest position (see 3.5) according to 6.3.2.5. Where applicable, the armrest
swivel, forefaft movement and/or armrest clearance shall be adjusted to achieve the most rearpvard
position within the armrest measurement zone (see3.5).

6.3.3.6 Armrest height

Measure th¢ armrest height (see 3.2) according to 6.3.2.7.

6.3.3.7 Neck/head rest heightand protrusion

Measure th¢ neck/head restheight (see 3.20) and neck/head rest protrusion (see 3.19) according to
6.3.2.8.

6.3.4 Megsurements without the CMD in the chair

6.3.4.1 Ge¢neral

Relock the 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 (see 3.26) within the seat surface plane width zone, as
marked in 6.2.3.
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.3 Seat surface depth

Measure the least seat surface depth (see 3.25) within the span, 115 mm either side of the median plane

(see Figure 23).

6.3.4

.4 Backrest width

Measure the backrest width (see 3.9) in the middle of the vertical height of the lumbar zone.

6.3.4.5 Backrest horizontal radius

Meas

ure the backrest radius of the chair at the lumbar zone. The radius shall be measure

minimum width of 300 mm and minimum height of 10 mm. When measuring the radius, a

forcq
mate

to ensure that any textile coverings that cause bridging are formed to the baekres
rials, the radius measuring device or templates(s) may be narrower if necessary sg

contact the side structures of the chair.

6.3.4
With

.6 Armrest length

the armrest pad surface in the most horizontal position, measure the greatest lengt

and aft direction of the armrests horizontally within 20 mm below the top surface using c3

jaws

20 mm long (see Figure 59).

Figure 59 — Armrest length callipers

d through a
pply enough
t. For mesh
it does not

h in the fore
\llipers with

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

Adjust the
armrest ass

top of the seat surface (see Figure 61).

Key

46

hrmrests to their widest possible position. Measure the minimum width between the
embly from 125 mm forward of the backrest line to the front edge of the armrest abovie the

Dimensions in millimetres

armrest

armrest assembly
seat

backrest line

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 4) in each
position from the rear of the seat width zone forward to the front edge of the seat (see Figure 25) within
the measurement zone 5 mm down from the top of the armrest (see Figure 6).

6.3.4.10 Maximum off-set of the underframe

Measure the maximum off-set of the underframe as the distance from the axis of chair rotation to the
outermost point of the base/castor/glide (see Figure 26).

7 Testreport

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

b) dletails of the chair tested and the name of the manufacturer;
) anner of assembly/mounting, if applicable;

d) dlimensions according to 6.3;

e) mame and 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

Al bo faobhricatoad accardina ta tha drawriinagce and cnacificatione containad in thao olac 1
The CMD shall-be-fabrica ted-accordin ato-the-drawings-and-specifications—contained-in-the-eleetyonic
PDF, .igs and .stp files, which are available at: https://standards.iso.org/iso/24496/ed-2/en
Table A.1 lists the CMD drawings for the convenience of users.
Table A.1 — CMD drawing list
Electronic file form3gt

Description Drawing No.
*pdf *.stp

ISO CMD C001-24496-3 x
1. Buttocks pad A001-24496=% x

buttocks form P001-24496-2 x x

ruler seat depth P002+24496-2 x

type plate P003524496-3 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 vertical member P009-24496-2 x

stroke block P010-24496-2 x

pointer for angle P011-24496-3 x
2. Front weight sliding support A003-24496-2 x

suppefit 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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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

shde-tub-middle PO38—24496—2

ruler P039-24496-2 x 0

measuring box A009-24496-3 x qp

valve connector P040-24496-3 & -

plate valve box P041-24496-2 B&b‘;

measuring pin P042-24496-3 ‘Lo

paper clamp

P043-24496 21

slotted pan head screw M 5x12, mod.

P048-24496-3

cylinder A CJ2B6-60R SMC - milling

A011-24496-2

6. Th

oracic element

AQQ5~24496-2

thoracic form

_PD19-24496-2

7. Hgadrest measurement element O ~A007-24496-2 x
vertical glide 8] Po24-24496-2 x
measuring slot . 0.® P025-24496-2 x
horizontal glide NN P026-24496-2 x
measuring stop collar \Y P027-24496-2 x
block <) P028-24496-2 x
ruler vertical X P029-24496-2 x

extension Ve@al'glide headrest

P046-24496-2

Y
8. Back height measurement elp-rgf)lt A008-24496-2 x
verticahglide P030-24496-2 x

N

support plate P031-24496-2 x
carm P032-24496-2 x
Tlat P033-24496-2 x
R extension vertical glide back height P045-24496-2 x
9. Afmres asuring bar A012-24496-3 x
N\ bar P047-24496-2 x

=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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l:l?;nitli)(:: Part number ;\\®§scription Quantity
1 A001-24496-2 O buttocks plate 1
2 A003-24496-2 . \‘lfront weight sliding support 1
3 A004-24496-3 () pelvic element 1
4 A006—24496—Ii\' . weights 1
5 A008—244‘{b\,§y back height measurement element 1
6 A012—’2\4Q;9€'—3 vertical member assembly 1
7 AOO@&Q)-496—2 thoracic element 1
8 /-24496-2 headrest measurement element 1
9 |\ blank blank —
102 -\~ P021-24496-3 thoracic weight 1

a T\@éights each side.

A‘&mﬂ air pump and air tube are also necessary to connect the pneumatic (not drawn)

o)

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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