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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 Technical Report 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,
atheoretical 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:

—| the sole of the foot placed on the floor;

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

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

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

—| the trunk s erect.

Fufther information on the anthropometric dimensions can be found in ISO 7250 (all parts) and SO 14738.

Thiis Technical Reportis meant to be used in conjunctien with requirements documents. Such documents
will specify which of the dimensions must be meag(red. It is possible that not all of the meagurements
that can be taken by this Technical Report will be\specified by the individual requirements dgcument.

© IS0 2012 - All rights reserved v
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TECHNICAL REPORT ISO/TR 24496

:2012(E)

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

1

Th

references, only the edition cited applies. For undated references, the latest edition of the 1

do
No

3
Fo
NO

3.1

Scope

H]irs.

loes not contain dimensional specifications or requirements.

Normative references
e following referenced documents are indispensable for the application ef this document.

cument (including any amendments) applies.

t applicable.

Terms and definitions
" the purposes of this document, the following terms.ahd definitions apply.

TE They do not describe measurement procedutres. Measurement procedures can be found in

angle between backrest and seat

an

No

ble Y between the loaded backrest and:the loaded seat

fe 1 to entry: See Figure 1.

For dated
eferenced

Clause 6.
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Key

a  backrgst

b  seat

¢  Chair Measuring Device (CMD) buttocks pad
d CMD thoracic pad

e CMD gelvic pad

f  backrgstline

y angle between backrest and seat

Figure.1l — Angle between backrest and seat

3.2
angle - origin and signconvention
angle sign convention Viewed from the right side of the chair is: clockwise angle rotation is positive (+);
counter-clockwisedsnegative (-)

Note 1 to eptry: S€e Figure 2.

2 © IS0 2012 - All rights reserved
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Figure 2 — Angle - origiand sign convention

3.3
armrest height
didtance from the top surface of the armrest to the bottom of the loaded CMD buttocks pad parallel to
the¢ backrest line at a distance of 180.mmn from the backrest line

Note 1 to entry: See Figure 3.

© IS0 2012 - All rights reserved 3
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Dimensions in millimetres

f
Z
Key
a  CMD vertical member
b  armrept
¢ CMD Huttocks pad
d intersgction of projection of vertical member front face and armrest
e  backrgstline
f  armrefpt height

Figure 3 — Armrest height

34
armrest length
distance dleng'the armrest within an envelope down from the top of the armrest that is 20 mm deep

Note 1 to entry: See Figure 4.

4 © IS0 2012 - All rights reserved
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Dimensions in millimetres

. b 2
ot :

N
N

Key
a | armrest
b | armrestlength

Figure4 — Armrest length

3.3
armrest - clear distance between
smallest horizontal distance between armrest from the rear of the seat surface width zone (3.28) forward
to the front edge of the seat (see Figure 5) within the measurement zone 5 mm down from the{top of the
armrest (see Figure 7)

© IS0 2012 - All rights reserved 5
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A
U

a armrept

b  armrept pad measurement zone
c

d

clear distance between armrest
rear of seat width zone

Figure 5 — Armrest - clear distance between

3.6
armrest position - front of
perpendiqular 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 eptry: See Figure 6.

6 © IS0 2012 - All rights reserved
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Dimensions in millimetres

Key

a | armrest

b | backrestline

¢ | CMD buttocks pad

d | measurement zone

e | front of armrest positien

Figure 6 — Armrest position - front of

3.7
armrest width
hotiZontal distance across the armrest within the measurementzone 5 mm down from the top of the armrest

Note 1 to entry: See Figure 7.

© IS0 2012 - All rights reserved 7
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—b — L— 5

Dimensions in millimetres

Key
a armre
b  armre

3.8
back to s¢

ratio of cH
and backn

Note1toe

39
backrest
angle 3 beg

Note 1 to €

5t
5t width

pat movement ratio

est move concurrently

angle to vertical

htry: See Figure 8y

\ [
| |
74

Figure 7 — Armrestwidth

ntry: Not applicable to chairs with seat and/or back angles that only move independently.

tween vertical andthe loaded backrest

ange of the backrest angle relative to-the change of angle of the seat that occurs when a sgat

© ISO 2012 - All rights reserved
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77

Key

a | CMD thoracic pad

b | CMD pelvic pad

¢ | backrestline

d | vertical

B | backrest angle to vertical

Figure 8 — Backrest angle to vertical

3.10
bagkrest width
smallest horizontal dimension of the backrest within the lumbar zone (3.18)

Note 1 to entry: See-Figure 9.

© IS0 2012 - All rights reserved 9
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Key
a  backrgst
b lumbajr zone

¢ backrgst width

Figure 9 — Backrest width

3.11
backrestjheight
distance firom the loaded seat to the top of the backrest, measured parallel to the backrest line

Note 1 to eptry: See Figure 10.
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Key
backrest
CMD buttocks pad

backrest line
backrest height

Q0o ow

Figure 10 — Backrest height

3.12
bagkrest inclination - range
til§ range of the backrest ffont'its foremost inclination to its most rearward inclination

Noge 1 to entry: See Figare-11.

© IS0 2012 - All rights reserved 11
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Key
backrd
CMD t

CMD ¢
forwa
rearw

> o a o oo

range

3.13
backrest
horizonta

Note1toe

st

horacic pad

elvic pad
d most tilt backrest line

hrd most tilt backrest line

pbf backrest inclination

Figure 11 — Backrest inclination - range

radius - horizontal
| radius of the backrest measiired within the lumbar zone (3.18)

ntry: See Figure 12.

12

%
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Key

a | seat

b | backrest

¢ | lumbar zone

r | horizontal radius of backrest

Figure 12 — Backrest radius - horizontal

3.14

chpir measuring device

CMD

indtrument for measuring dimensions of chairs

Note 1 to entry: Specified in Annex A.

3.15

hip breadth clearance
snjallesthorizontaldistance between armrestassembly from the rear of the seat width zone (3.28) forward
to the front edgeof the armrest or armrest assembly as measured above the top of the seat surface

Note 1 to entry: See Figure 13.

© IS0 2012 - All rights reserved 13
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Key
a armre
b rearo

¢ hipbr

3.16
lumbars

5t assembly
seat surface width zone to front of armrest

padth clearance

Figure 13 — Hipbreadth clearance

ipport - height

distance firom the loaded seat to theswiost prominent segment (or segments) of the lumbar support|as
determingd by the measuring indicators on the CMD (see Figure 35), measured parallel to the backrgst

line (see Higure 14)

14
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3.1

lumbar support - protrusioi

did
de
ba

ISO/TR 24496:

y
backrest line
height of lumbar support

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

Figure'14 — Lumbar support - height

7

tance from the backrestline to the most prominent segment (or segments) of the lumbar §
fermined by the measuring indicators on the CMD (see Figure 35), measured perpendicy
Ckrest line (see Figure-15)

©lI
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Key
a  backrgstline
b  protrusion of lumbar support

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

Figure 15 — Lumbar support - protrusion

3.18

lumbar zpne
area parallel to the backrest line, 260’mm to 270 mm above the bottom of the loaded CMD buttocks gad

Note 1 to eptry: See Figure 16.
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Dimensions in millimetres

Key
a | lumbar zone

3.19
median plane

veltical plane dividing the chair into two generally symmetrical parts (right and left)

Figure 16 — Lumbar zone

Note 1 to entry: See Figure 17.

© IS0 2012 - All rights reserved
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Key
a  mediap plane

Y
53
<
3.20 Ve

neck/heg (bj&t protrusion

Figure 17 — Median plane

d- 1 s £ 4] 1 1 ol FISR | £ - - . 4] 1. /1 1 -
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Note 1 to entry: See Figure 18.

18
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Key
a | neck/head rest
b | backrestline

neck/head rest protrusion

Figure 18 — Neck/head rest protrusion

3.21

neck/headrest height
didtance from the loaded seat to the most prominent segment of the neck/head rest, measurg¢d parallel
to the backrest line when the neck/hear rest is in its most vertical position

Notedto nnt‘ry- See F'ignrn 19

© IS0 2012 - All rights reserved 19
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Key
a  neck/head rest
b  backrgstline

¢ neck/head rest height

Figure 19 — Neck/head rest height

3.22
seat depth
distance firom the backrest line measured parallel to the CMD buttocks pad to the front of the seat

Note 1 to eptry: See Figure 20.

20 © IS0 2012 - All rights reserved
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o0 oW

3.2

y
seat
CMD buttocks pad

backrest line
seat depth

3

seat height

ve

No

No

fe 1 to entry: See Eigure 21.

Figure 20 — Seat depth

rtical distance, meastred at the front of the seat, from the loaded seat to the floor

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

©lI
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seat
CMD Huttocks pad

front qf seat
seat height

o 0o T

Figure 21 — Seat height

3.24
sitting hdight
vertical djstance, measured 85 mm ahead of the CMD backrest line, from bottom of the loaded CMD
buttocks jpad to the floor

Note 1 to eptry: See Figure 22

Note 2 to eptry: Adjustmeént of the seat inclination does not constitute a change in sitting height.

22 © IS0 2012 - All rights reserved
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Dimensions in millimetres

Key

a | chair seat

b | CMD buttocks pad

¢ | backrestline

d | sitting height

e | sitting height line marked on the CMD

Figure 22 — Sitting height

3.25
seat inclination
angle between the 16aded CMD buttocks and the horizontal

Note 1 to entryy'See Figure 23.

© IS0 2012 - All rights reserved
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Key
a  CMD Huttocks pad
b  horizgntal

a  seatirclination

Figure 23— Seat inclination

3.26
seat surfIce depth
dimension of the least seat depth within the zone 115 mm either side of the median plane

Note 1 to eptry: See Figure 24.

24 © IS0 2012 - All rights reserved
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Dimensions in millimetres

Key
a | seat

b | median plane
seat surface depth

3.27
seat surface width

Figure 24 — Seat surface depth

smallest dimension of the seat'surface within the seat surface width zone (3.28) marked on the CMD

Note 1 to entry: See Figure 25.

© IS0 2012 - All rights reserved
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Key
a seat
b  seat s:[rface width zone

¢ seatsyrface width

3.28
seat surface width zone

Figure 25 — Seat surface width

area along the seat surface, from 65 mm forward of tlie backrest line to 120 mm forward of the 65 mm
line, that Jupports the user’s buttocks as marked onthe CMD

Note 1 to eptry: See Figure 26.

26
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Dimensions in millimetres

—c =120~

Key
a | seatsurface
b | backrestline

seat surface width Zen€ (120 mm)

Figure 26 — Seat surface width zone

9
der-frame - maximum off-set

A

3.
u
m an M_0 = a ars ararzlasy ll‘r AT2ERa b ll an . a e_pDe

under-frame including castors or glides and the axis of rotation

Note 1 to entry: See Figure 27.
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Under-frame without castors Under-frame with castors

Key
s maximum off-set of under-frame

Figure 27 — Under-frame - maximum off-set

4 Geng¢ral measurement conditions

Caution npust be used to assure that any chair movement, adjustments and/or applied forces do mot
dislodge the CMD causing injury'to the user or damage to the CMD.

4.1 Preliminary preparation

The chair should bérassembled and/or configured according to the instructions supplied with]it.

If mountipg or assembly instructions are not supplied, the mounting or assembly method should|be
recorded |n thereport.

All adjustiménts should be operated through their range of adjustments at least one time bef¢re
measurements are taken.

If a measurement cannot be taken as specified in the procedures due to the design of the product, it
should be carried out as far as possible as described, and deviations from the measurement procedure
should be recorded in the test report.

The test should 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 should be recorded in the test report.

4.2 Tolerances

The following equipment tolerances should be applicable unless otherwise specified:

28 © IS0 2012 - All rights reserved
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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 weights, forces, dimensions and angles should be targeted at the nominal values specified.

4,

Co
th

NO
evy
me

AT

5.]
A f
int
de
5.]

De|

.1 Floor surface

Measurement uncertainty and compliance evaluations

pliance evaluations should consider the measurement uncertainties in determining comjpliance to

recommendations or requirements of this Technical Report.
following measurement uncertainties should be applicable unless otherwise specified:
Backrest angles: + 10 %, but not more than * 2°;
Backrest-to-seat angles: + 15 %, but not more than * 2°
Seat angles: +1,5%
All other dimensions: *5 %.
TE The uncertainty for this device and method will be evaluated and determined when r

luations are complete. The above uncertainties are\based on BIFMA, International CMD-1-2002
asurement procedure for the use of BIFMA chair measuring device (CMD).

Test equipment

igid, horizontal and flat surface.

P CMD placementfixture

ixture which holdsthe chair in position while applying the horizontal force and lowering
o0 the chair. This device should not prevent adjustment of the chair. An example of the
Vices) is showdrin Figures 28 and 29.

. Chair measuring device (CMD)

vice as specified in detail in Annex A.

bund-robin
Universal

r the CMD
Hevice (or

NO

TE A common calibration procedure of the lumbar support measuring device is subject to currentresearch.

5.4 High friction material

Friction cloth: for placing between the seat and the CMD in order to prevent the CMD from sliding on the
seat during measurements. It can be e.g. anti-slip material used underneath carpets. The thickness of
the material, when compressed by the CMD, should not exceed 1 mm.

© IS0 2012 - All rights reserved
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Oo

N\
Key Q%
a  CMD lpwering cra Q~

b horizgntal forc ding device [see 6.2.2 €)]
¢ chair base aint mechanism

o)

Figure 28 — Example of CMD placement fixture without chair

30 © IS0 2012 - All rights reserved
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6.

1

Thie meas@nents should be taken to determine the dimensions and angles of the chair.

ISO/TR 24496:2012(E)

$\
.\Q)
horizontal force loading device [see 6.2.2 eaA
chair base restraint mechanism b
O

CMD lowering crane

CMD 0\
Figure 29 —@mple of CMD placement fixture with chair and CMD

O
O

Measurement methods and procedures

Gener@9

Af ﬁ?::hair set-up and the CMD placement (6.2) the measurements should be taken as specified in
th&ﬁ%ﬁm%i. -

6.2 Chair set-up and placement of CMD

6.2.1 Chair set-up

a)
b)

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

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 there are independently adjustable lumbar device(s), adjust
the height to the approximate midpoint of the lumbar zone, then adjust the protrusion to its mid-
position, if that can be done without altering the height setting.

© IS0 2012 - All rights reserved 31
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c) Adjust the seat so that it is approximately horizontal, 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 will change the seat inclination, the
horizontal seat position should take precedence.

6.2.2 Initial placement of CMD on chair

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

b) The vertical member of the CMD should be locked at 90° until step g), 6.2.2 (see Figure 30). ,\"1,

Key

a  CMD vertical member to butt@s lock
N

Q‘Q Figure 30 — CMD vertical member locked

c) Placefand at the chair in the CMD placement fixture (5.2), so that CMD vertical member is clgse

to, buft no ching, the chair’s backrest.
d) Ensuv[eca’le CMD, chair and chair fixture are in alignment with the median plane. Ensure the CIMD

buttocks pad is approximately horizontal. 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 into the chair. Lower
the CMD until it is just above seat (no part of the CMD should touch the seat) and just in front of the
back rest (see Figure 31).

32 © IS0 2012 - All rights reserved
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Figure 31:-©CMD hovering above chair

e) | Push the CMD towards the backpest with a force F of (40 + 2) N (see Figure 32).

f) | With this force acting, lower'the CMD into the seat while maintaining CMD alignment witH the chair.
Ensure the seat depth indicator does not touch the chair during loading/placement.

© IS0 2012 - All rights reserved 33
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Key
F  force qf (40 + 2) N

Figure 32 — Installation fixture for('{\ plication
O

b

g) Releape the vertical member lock; \\S\
h) Remaoyve the force F; . Q)\$
\)

i) Positiponthe CMD seatdepth indicator so that 'gt\"@just touching the front edge of the seat (see Figure 33).

Key
a seatdepth indicator

Figure 33 — Location of the seat depth indicator

34 © IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=43f1a5293f185309c4612387a4505bda

6.2

ISO/TR 24496:

.3 Final placement of CMD on chair

2012(E)

With the CMD fully resting on the seat, re-adjust the chair (typically by adjusting the seat inclination), if
needed, so that the CMD buttocks pad is as horizontal as possible.

NOTE This may require removal and re-placing of the CMD.

If any adjustments to the chair were made, reclamp the vertical member at 90°, remove the CMD and
follow the procedure in 6.2.2 to reposition the CMD in the chair.

Ma

rk the chair with the seat surface width zone identified on the CMD (3.28).

M4

6.3 Measurement procedures

6.3

6.3

Logck the CMD vertical member to the CMD buttocks pad at thesangle that it has taker

pr
M4

to |be its greatest dimension. If adjustments*are made, remove the force and reapply it. R
dimension as the maximum lumbar protrusion. Record the lumbar support height at this set
greatest lumbar protrusion is the same over more than one height indication, record all tho
with the same protrusion.

release from 90°.

Apply a force perpendicular to the vertical member of the CMD simultaneously to 18 vertical
segments. The bottom of the lowest segment should start:at®150 mm from the base of the but
Eafh segment should apply a force of (3,5 + 0,5) N againsbthe backrest through a 10 mm high
wife surface area. The scale on the CMD should be used to indicate the height and depth o

rk the lumbar zone (3.18) as defined.

.1 Initial chair measurements

.1.1 Lumbar support protrusion and height (Probe method)

minent segment of the lumbar protrusion (see Eigures 34 and 35).

ke the various lumbar support protrusion depth adjustments available to cause the lumbar g

after its

y stacked
tocks pad.
by 60 mm
' the most

rotrusion
pcord this
ing. If the
se heights

©lI
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36

Pressure gage
Pressure pump

Lumbar support protrusion and height measurement; vertically stacked segments
Lumbar support protrusion scale
Lumbar support height scale

Figure 34 — Lumbar support protrusion and height measurement (overall view)
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Without adjusting the height, adjust the lumbar protrusion (horizontal adjustment), if any, to cause the

lumbar support protrusion to be its least dimension. Reapply the force of (3,5 + 0,5) N to the
stacked segments. Record this dimension as the minimum lumbar protrusion.

vertically

Calculate the difference between the maximum and minimum protrusion measurements and record the

difference as the protrusion adjustment range.

Remove the force on the vertically stacked segments. Readjust the lumbar protrusion settings so that

the lumbar protrusion depth is at its maximum.

When available, make the various backrest adjustments including lumbar support so that t
support is at the greatest height that can be attained. Reapply the force of (3,5 + 0,5) N to the

he lumbar
vertically

stdcked segments. Record this dimension as the maximum lumbar support height. If morg than one
segment is at a maximum protrusion, record the highest one as the maximum support)height. Remove

th¢ force on the vertically stacked segments.

When available, make the various backrest adjustments including that lumbar’support is a
helght that can be attained. Reapply the force of (3,5 + 0,5) N to the vertically, stacked segmen
this dimension as the minimum lumbar support height. I[f more than segmefitis ata minimum p
re¢ord the highest on as the minimum support height.

F the least
kts. Record
rotrusion,

Cajculate the difference between the maximum and minimum height measurements and 1lecord the

diffference as the lumbar support height adjustment range.

If the calculations above result in zero, then record the)measured dimension as lumba
protrusion and/or height as appropriate.

Ir support

Remove the force on the vertically stacked segments.RReposition the lumbar support adjustmeénts to the

popition used in 6.2.1 b).
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Key %
Lumb: réﬁggrt protrusion and height measurement; vertically stacked segments
Lumbdr support protrusion scale

Maximum lumbar support protrusion span
Maximum lumbar support height
Lumbar support height scale

- 0 O 0 oW

Maximum lumbar support protrusion

Figure 35 — Lumbar support protrusion and height measurement (close-up view)
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Inclination of seat, backrest angle to vertical and angle between seat and backrest

Measure the angle of inclination of the seat to horizontal, backrest angle to vertical and angle between
seat and backrest in the sequence given in Table 1.

The chair should be adjusted through each of the positions given in Table 1, in sequence, to assure
appropriate positioning of the chair for each measurement. Record those measurements required in the
applicable standards document.

NOTE1 It may notbe possible to take all of these measurements on some types of chairs.
NOTE 2  Prior to taking forward tilt measurements; the CMD may need to be secured to the chair|to prevent
diflodgement.
Table 1 — Angle measurement sequence
Angle
Meas- Graphical presen- Inclination Bagkrest between
. . angle to ver- i
urement tation of meas- Settings of seat tical backrest and
Jequence urement aa b seat
)/C
5 — Set seat as horizon-
1 i tal as possible
; — Set backrest as vér-
Y o tical as possible
5 B —.Set only the seat to
; its most forward tilt
i position
2 ; — Backrest remains
at the same adjust-
ment as the prior step,
but may movee
| B — Set only the seat to
: its most rearward tilt
: position
3 — Backrest remains
‘ at the same adjust-
ment as the prior step,
but may move

© IS0 2012 - All rights reserved
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Table 1 (continued)

Backrest Angle
Meas- Graphical presen- Inclination between

urement tation of meas- Settings of seat angle to ver- backrest and

tical
sequence urement ad gb seat

)/C

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

— Set backrest to its
most forward position

— Set seat to its most
forward tilt position
— Backrest remains
at the same adjust-
ment as the prior step,
but may movee

— Set seat asfiorizon-
tal as possible

— Backsést remains
at the same adjust-
mentas the prior step,
but' may movee

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

— Set backrest to its
most rearward posi-
Tiond

— Set seat to its most
rearward tilt position
— Backrest remains
at the same adjust-
ment as the prior step,
but may moved
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Table 1 (continued)
Angle
Meas- Graphical presen- Inclination anBaigl;I(;e‘f;r- between
urement tation of meas- Settings of seat g tical backrest and
sequence urement aa b seat
)/C

— Set seat to its most
forward tilt position
— Backrest remains
at the same adjust-
ment as the prior step,
but may moved.e

a
b

C

d

e

callculated from protractor readings.

tension to minimum and move the top section of the rear.buttocks weights (25 kg) to the top
rept. Additional force may be applied to the backrest te.assure the full range of movement is

rately adjustable, set to minimum. Additional force-may be applied to the seat to assure the fi
ofjmovement is attained.

a is read from the protractor positioned on the buttocks pad of the €MD.
B is read from the protractor positioned on the front of the vertical member of the CM

y can be read directly from the angle indicator on the vertical member of the CMD or

When measuring backrest angle at its most rearward position, set the backrest adjus

When measuring inclination of seat at its mo§t forward position, if the seat tension is

D.

can be

tment
back-
httained.
sepa-
i1l range

6.3.1.3 Back to seat movement ratio

Thlis measurement applies only to chairs that have angles between the seat and back that v
chair tilts (e.g. “synchro-tilts”) (3,8}

Calculate the back to seat mepvement ratio as follows:

(backrestanglemost forward = backrestanglemost rearward) / (Seatanglemost forward — Seatanglemos

6.3.2 Measurements with the chair components adjusted to their maximum positions
Reflamp the vertical member at 90° in the CMD.
Remove the.€MD from the chair.

If independently adjustable, the lumbar protrusion should be set to its minimum depth. If inde

adjustable the lumbar hnighf should be set at the approximate mir]pninf of the lumbar zo

hry as the

rearward))

pendently

e. Adjust

the seat and backrest so that they are in their most horizontal and vertical position respectively. All
other components, including head and backrest, except the lumbar height/depth should be set to their
maximum position. 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 6.2.3.

6

.3.2.1 Seat height and sitting height

The seat height should be measured with the seat in its most horizontal position.

© IS0 2012 - All rights reserved
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If the seat is not in a horizontal position, but can be moved to the horizontal position with little effort,
then move the seat to horizontal position and secure it there. If the seat is secured in this manner, the
technique should be noted in the test report.

Measure the seat height as the vertical distance from the underside of the CMD to the floor on ameasuring
scale placed through the seat height slot of the CMD at the front of the seat (see Figure 36).

a  seathgight measureQéac slot
b  seathgight Qv
&?‘ Figure 36 — Seat height measurement (2 views)

o)

Measure the sitting height point at the top of the CMD buttocks pad at the “sitting height point” marked
on the buttocks pad to the floor and subtract 60 mm from the measurement (see Figure 38). 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.
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Key

a | Sitting height line O )
b | Sitting height plqﬁ mm
O
Q.
&
?\

6.3. & Seat depth
z3

Figure 37 — Sitting height measurement

Read the depth from the measuring scale on the top of the buttocks pad. Adjusting the seat inclination
or angle of backrest does not constitute seat depth adjustment (see Figure 38).
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Key
a seatdg¢pth

Figure 38 — Seat depth measuren@

<

»
6.3.2.3 Backrest height *\0

Q
Slide the packrest height gauge until it touches the top ﬁrfs}he backrest; read the height on the scple
(see Figute 39).
X2
3

Key
a  backrest height scale
b  backrest height

Figure 39 — Backrest height measurement
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6.3.2.4 Front of armrest position

The armrest swivel, fore/aft movement and/or armrest clearance should be adjusted as required to
achieve the most forward 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
that is at the 120 mm high point. Measure the distance between the bar and the front part of vertical
member of the CMD and add 180 mm (see Figure 40); (see 3.6 and Figure 6).

Dimensions in millimetres

O.
Key AN

a | frontof armr sition

b | backrestli Q‘
c | front @est to front of CMD vertical member

R

%) Figure 40 — Armrest position - front

6.3.2.5 Armrest height

Measure the armrest height 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 41).
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Key
a armre

6.3.2.6

5t height

Figure 41— Armrest height

Neck/head rest height and'protrusion

Align the marker on the neck/headrest measurement tool with the most forward point on the neck/hdad

rest. Read
and the pj

the neck/head restheight from the ruler at the front of the vertical height adjustment tybe
otrusion from theruler on the side of the horizontal adjustment tube (see Figure 42).

46
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Ke

6.3

Re
ad
lun
SO

the
lur
ac

6.3
M¢

6.3

ISO/TR 24496:2012(E)

4
neck/head rest protrusion

neck/head rest height QOQ

most forward point of neck/head rest

Figure 42 — Neck/ heg st height and protrusion
¥
.3 Measurements with the chair components in their minimum position

-

clamp the vertical member at 9 "\Qm the CMD. Remove the CMD from the chair. If inde
ustable, the lumbar protrusion 1d be set to its minimum depth. If independently adju
nbar height should be set at the approximate midpoint of the lumbar zone. Adjust the seatan
that they are in their mos zontal and vertical positions respectively. All other compone
t lumbar height/depth d be set to their minimum position. Moving the backrest may
nbar away from t}w oint of the lumbar zone; this is acceptable. Position the CMD in

ording to 6.2.2 a 2.3.
2

3.1 Seat Q@-t and sitting height
asure@%t height and sitting height as in 6.3.2.1.

pendently
ttable, the
l backrest
nts except
move the
the chair

.%ﬁ\?:‘}eat depth

Measure the seat depth asin 6.3.2.2.

6.3.3.3 Backrest height

Measure the height to the top of the backrest as in 6.3.2.3.

6.3.3.4 Front of armrest position

Measure the front of the armrest position as in 6.3.2.4.

©lI
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6.3.3.5 Armrest height

Measure the armrest height as in 6.3.2.5.

6.3.3.6 Neck/head rest height and protrusion

Measure the neck/head rest height and protrusion as in 6.3.2.6.

6.3.4 Measurements without the CMD in the chair

Reclamp t
in the foll

6.3.4.1

Measure tfhe narrowest seat surface width within the seat surface plane width zone.

6.3.4.2

Measuret

6.3.4.3

Measure tlhe narrowest backrest width within the lumbar zone.

6.3.4.4

Measure tlhe backrest horizontal radius within the lumbar zone.

6.3.4.5

Measure
below the

e vertical member at 90" in the CMD. Remove the CMD and carry out the measurements giyen
pwing sub-clauses.

beat surface width

beat surface depth

he leastseatsurface depth withinthe span 115 mm either side of the median plane (see Figure 24).

Backrest width

Backrest horizontal radius

Armrest length

he greatest length in the fore and aft direction of the armrests horizontally within 20 mm
top surface using callipers with(jaws 20 mm long (see Figure 43).

48
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&

Figure 43 — Ar@rest length callipers
R\

6.3.4.6 Width of armrests \O

-

O
Mdasure the greatest width in the e'to side direction of the armrests horizontally within 5
the¢ top surface using callipers with jaws 5 mm long (see Figure 44).

mm below
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6.3.4.7

Adjust the
assembly
seat surfa

6.3.4.8

Adjust thg
Measure {
rear of thd
zone 5 mi

Figure 44 — Armrest width callipers

Hip breadth clearance

armrests to their widest possible position. Measure the minimum width between the armr
from 85 mm forward of theybackrest line to the front edge of the armrest above the top of {
ce (see Figure 45).

A\rmrests - clear.distance between

b armrests to)their widest possible position and then to their narrowest possible positi
ind record‘the smallest horizontal distance between the armrests in each position from f{
seat width zone forward to the front edge of the seat (see Figure 21 c) within the measurem
n downfrom the top of the armrest (see Figure 7).

bst
he

DI.
he
ent

6.3.4.9

Mo offsetofthennderframe |

Measure the maximum offset of the under-frame as the distance from the axis of chair rotation to the
outermost point of the base/castor/glide.

50

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=43f1a5293f185309c4612387a4505bda

ISO/TR 24496:2012(E)

Dimensions in millimetres
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Key

armrest

armrest assembly
seat

backrest line

hip breadth

®© aQ o T

7 | Testreport

The test report should include at least the following information:

reference to this Technical Report, i.e. ISO/TR 24496:2012;

b

détails of the chairtested and the name of the mannf“ar‘hlrnr;

S ]

i

1

S

i

s

5

i
i

it

BEEEEEE

e

B

i
2

i

i

i

e

Figure 45 — Hip breadth clearance

manner of assembly/mounting, if applicable;

d) the dimensions according to 6.3;

details of any deviations from this Technical Report;
f) name and address of the test facility;

g) date of the tests.
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Annex A
(informative)

Drawings and specifications, PDF files

A.1 CMpW
The CMD {s fabricated according to the drawings and specifications contained in the electronic.RDF filles
which can be accessed separately.
Table A.1 |ists the CMD-drawings for the convenience of users. The drawings in .pdf and ligs format dan
be found in the CD-ROM in which this Technical Report is published.
Table A.1 — CMD (Alternative A) drawing list
L . Electronic File Format
Description Drawing Nox :
* pdf *.igs
ISO CMD C001-24496-2 x
1. Buttocks pad A001-24496-2 x
buttocks form RO01-24496-2 x x
ruler seat depth P002-24496-2 x
type plate P003-24496-2 x
cover P004-24496-2 x
rack P005-24496-2 x
weight stand A002-24496-2 x
weights stand left P006-24496-2 x
weights standright P007-24496-2 x
weights axle P008-24496-2 x
axle vertieal member P009-24496-2 x
stroke block P010-24496-2 x
pointer for angle P011-24496-2 x
2. Front weight sliding support A003-24496-2 x
support stand P012-24496-2 x
clamp PO13-24496-2 x
pointer for seat depth P014-24496-2 X
axle front weight P015-24496-2 X
seat stop P016-24496-2 x
3. Pelvic element A004-24496-2 x
pelvic form P017-24496-2 x x
square P018-24496-2 x
pelvic form add on I/r P044-24496-2 x x
4, Weights A006-24496-2 x
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Table A.1 (continued)

Electronic File Format
Description Drawing No. -
* pdf *.igs
front weight P020-24496-2 x
thoracic weight P021-24496-2 x
lower pelvic weight P022-24496-2 x
higher pelvic weight P023-24496-2 x
5. Vertical member assembly A012-24496-2 x 0
side wall left and right P034-24496-2 x O
top plate middle P035-24496-2 % (
lower plate middle P036-24496-2 | . Ix”
angle top and bottom P037-24496-2 ,L(V‘x
glide tub middle PO38—2449§_—\S{<K X
ruler P039-24496-2 x
measuring box AOO9-AI@56-2
valve connector Pp{Q-E’é}496-2
plate valve box QM1-24496-2
measuring pin S\\S\ P042-24496-2
paper clamp 9 | P043-24496-2
slotted pan head screw M @@Qﬁnod. P048-24496-2
cylinder A CJ2B6-60R Sl\@%—)milling A011-24496-2
6./  Thoracic element O A005-24496-2 x
|thoracic form .0 P019-24496-2 x x
7. Headrest measurement eleST{e‘nt A007-24496-2 x
vertical glide P024-24496-2 x
measuring slot P025-24496-2 x
hotizontal glide P026-24496-2 x
,\Cae:{asuring stop collar P027-24496-2 x
~{)~Y|block P028-24496-2 x
RS * |ruler vertical P029-24496-2 x
P S extension vertical glide headrest P046-24496-2 x
8. C}’)\I‘Back height measurement element A008-24496-2 x
vertical glide P030-24496-2 x
support plate P031-24496-2 x
arm P032-24496-2 x
flat P033-24496-2 x
extension vertical glide back height | P045-24496-2 x
9. Armrest measuring bar A012-24496-2 x
bar P047-24496-2 x

Figure A.1 shows details of the ISO CMD including the designation of the components.
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PART NR.
AUUT-24496-7
AUD3-Z4496-7

2

ADtE 244 -
- eighfs

ADTZ2-2: g%a\ jmember assembly

A005-244 oracic element
. A007-24496-2 a t measurement element

ck height measuremen
A008-24496-2 element
9 ADT4-24496-2 ~ armresi measuring bar
DRAWN o Busge g h
Additional necessary is a manually air pump and e MmO SN | s \ 2 CMD 15O Dummy
: air tube to connect the pneumatic (not drawn). R T Y O o 0\
o T C001-24496-2  *
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