Ministry of Defence

2 INTERIM

Defence Standard E

00- 25 (PART 10)/
| ssue 1 31 Decenber 1992

HUMAN FACTORS
FOR DESI GNERS OF EQUI PMENT
PART 10: CONTROLS



DSTAN
Please see last pages for details of the latest improvement proposal.


| NT DEF STAN 00-25 (PART 10)/1

AVENDMENTS | SSUED SI NCE PUBLI CATI ON

AVD NO DATE OF TEXT AFFECTED S| GNATURE &
| SSUE DATE

Revi si on Note

H storical Record

This Defence Standard has its origins in "Human Factors for Designers of
Naval Equi pment” (A naval handbook in two volunes) published in 1971.

Arrangenent of Defence Standard 00-25

Human Factors for Designers of Equi pment

Part 1 - Introduction

Part 2 - Body Size
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Part 4 - Wrkplace Design
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Part 10 - Controls
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Two or nore Parts may apply to any one equipment and it is therefore essenti al
that all Parts be read and used where appropriate.
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HUMAN FACTORS FOR DESI GNERS OF EQUI PMVENT
PART 10: CONTROLS
PREFACE

I This Part of the Defence Standard presents descriptive detail, technica
data and diagrans relating to sone of the inportant issues concerned with the
application, design, selection and specification of control devices

ii This Part of the Defence Standard is published under the authority of the
Human Factors Subconmittee of the Defence Engineering and Equi pnent
St andardi zation Committee (DEESC).

iii This Standard should be viewed as a perm ssive guideline, rather than as
a mandatory piece of technological law. \ere safety and health is concerned,
particular attention is drawn to this Standard as a source of advice on safe
working limts, stresses and hazards etc. Use of this Standard in no way
absol ves either the supplier or the user fromstatutory obligations relating
to health and safety at any stage of nanufacture or use

iv Users of this Standard shall note that some material may be clainmed to be
subject to copyright in this or other countries. Copyright where known is
acknow edged

v This Standard has been devised for the use of the Crown and its contractors
in the execution of contracts for the Crown. The Crown hereby excludes all
liability (other than liability for death or personal injury) whatsoever and
howsoever arising (including, but without limtation, negligence on the part
of the Crown its servants or agents) for any |loss or damage however caused
where the Standard is used for any other purpose

vi This Standard has been agreed by the authorities concerned with its use
and shall be incorporated whenever relevant in all future designs, contracts,
orders etc and whenever practicable by anendnent to those already in

existence. |f any difficulty arises which prevents application of the Defence
Standard, the Directorate of Standardization shall be inforned so that a
remedy may be sought.

vii Any enquiries regarding this Standard in relation to an invitation to
tender or a contract in which it is incorporated are to be addressed to the
responsi bl e technical or supervising authority named in the invitation to
tender or contract.

viii This Part of the Defence Standard is being issued as an |INTERI M
Standard. It shall be applied to obtain information and experience of its
application. This will then permt the subm ssion of observations and
conmments from users using DGDQA Form 0825 encl osed.

A review of this INTERIM Standard shoul d be carried out within 12 nonths of
publication. Based on the comments received the author and/or conmttee
responsi bl e for the preparation of the Defence Standard shall judge whether
the INTERIM Standard can be converted to a normal Standard or deci de on what
other action should be taken.
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HUMAN FACTORS FOR DESI GNERS OF EQUI PMENT

PART 10: CONTROLS

Section One Genera

0 Introduction

This Part of the Defence Standard gives guidance on the identification
application, selection and specification of control devices, for use in
mlitary systens and equipnment. It is a conplex issue reflecting a balance
bet ween the environment in which the tasks operators are required to carry
out, and the level of technology with which they are provided. Designers
who have a specific application in mnd and who wish to select an
appropriate control function would be advised to view the selection
principles of control devices, matching the control to its intended task,
the control/display relationship the control coding and panel |ayout.
Traditional controls, as well as those permtting Interaction between an
operator and conputer based systems shall be selected in the |ight of
design constraints, such as the restrictions inposed by the wearing of
protective clothing or limtations in mlitary vehicle interiors.

1 Scope

This Part of the Defence Standard specifies requirenents on the optinum
si ze, shape and operating dynam cs, ie operating torque and displ acenent
for a range of controls and enabl es designers to select the control nost
relevant to the task. Reconmmendations are also given on the spacing
necessary for each control to permt it to be operated w thout interference
with others adjacent to it. Additionally, this Part of the Defence
Standard considers the optinum characteristics of specialized controls,
particularly those designed for the input of data to, or the interaction
with, conputer based equipnent. Flight controls for aircraft are not
considered within the scope of this Part of the Defence Standard.
Designers are referred to Defence Standard 00-970.

2 Rel ated Docunents

2.1 The docunents referred to in this Part of the Standard, together wth
addi tional publications, providing greater coverage on particular aspects
of the subject are |isted bel ow

Def Stan 00-25 Human Factors for Designers of Equi pnent

Def Stan 00-970 Design and Airworthiness Requirenents for
Service Arcraft - Aeroplanes

M L- STD- 1472D Mlitary Standard, Human Engi neering Design
Criteria for Mlitary Systens, Equi pnment and
Facilities

M L- HDKB- 759A Mlitary Handbook, Human Factors, Engineering

Designs for Arny Material, Designed by the US
Arny Human Engi neering Laboratory for US Arny
M ssile Command

MCormck F J and Human Factors in Engineering and Design
Sanders M S MG awH || Book Conpany
Van Cott H P and Ki nkade Human Engi neering Guide to Equi pment Design
RG (USA) American Institute for Research,
Washi ngton DC, Library of Congress, Card No 72
- 600054
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2.2 Rel ated docunents can be obtained from

DOCUMENT SCURCE

Def ence Standards Mnistry of Defence
Directorate of Standardization
Kentigern House

65 Brown Street

GLASGOW & 8EX

Tel: 041-224 2531/2

Mlitary Specifications United States Department of Defence
St andar di zation Division

Armed Forces Supply Centre
Washi ngt on

25 DC

2.3 Reference in this Part of the Standard to any related docunent neans
inany invitation to tender or contract the edition and all amendnents
current at the date of such tender or contract unless a specific edition is
i ndi cat ed.

3 Definitions

For the purpose of this Part of the Defence Standard the definitions |isted
at annex A apply.

4 |dentification System Used

4.1 To assist the user of this Part of the Defence Standard, an
al phanureric identification systemhas been applied to the controls.

4.2 The first part conprises of a letter which identifies the contro
function, followed by a single number which refers to the general contro

type.

4.3 The second part is a nunber which identifies an individual type of
control. This identification system remains constant throughout the
sections of this Part of the Defence Standard:

eg Control functions S O Data entry
Control types ©o-5--- Keyed
I ndi vi dual control . --.22  Keypad
I dentification reference (5.22



DEF_STAN 00-25 (PART 10)/1

4.4 The classification and identification of control types outlined above
and detailed in table Awll permt the designer to select the genera
class of control relevant to his purposes. It should be noted that this
classification has been used for illustrative purposes only and that the
control functions are not necessarily nutually exclusive.

5 Control Function

5.1 Continuously variable operation see Table B (A-.--). These are
controls which permt the setting of a machine or systemto operate at any
point or value along a continuum and controls which permt the continuous
alteration of a machine state. An exanple of the fornmer would be a radio
vol ume gain control which allows the user to increase or decrease the sound
output gradually and to stop at an infinite nunmber of positions withinits
operating range. An exanple of the latter would be a joystick, which when
used in the tracking of a target permts continuous adjustment of guidance
parameters acting in the system

5.2 Discrete operation see Table C (B-.--). These are controls which
permt the selection between two or nore nutual |y exclusive operating
functions. For exanple, switching a machine "on" or 'off' is a discrete
operation, as is the selection of different nodes of systemactivity.

5.3 Data entry see Table D (G.--). Controls designed for the input of
information, eg to conputer based systemns.

Table A

Cassification & ldentification of Control Devices

CONTROL
FUNCTI ON CONTRCOL TYPES | NDI VI DUAL CONTROL REFERENCE
clause 5 cl ause 6 cl ause 7
Continuously |1 Rotary - Al
Vari abl e 01 Knobs Al. 01
Qperation 02 Thumbwheel s Al. 02
03 Cranks Al 03
A 04 Handwheel s Al 04
2 Linear - A2
05 Levers A2. 05
06 Sliding Levers A2. 06
07 Pedal s A2, 07
3 Mltr axis - A3
08 Joysti cks A3. 08
4 to 7 Not applicable [- -
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Table A - Contd

Cassification & Identification of Control Devices

CONTROL
FUNCTI ON CONTROL TYPES | NDI VI DUAL  CONTRCL REFERENCE
clause 5 clause 6 cl ause 7
Discrete 1 Rotary - Bl
Qperation 09 Sel ector swtches B1. 09
10 Thunbwheel s B1. 10
B 11 Key operated switches [Bl.11
12 Keyl ocks Bl. 12
2 Linear - B2
13 Toggle switches B2. 13
14 Levers B2. 14
15 Push-pull controls B2. 15
16 Slide swtches B2. 16
3 Not applicable - -
4 Push button - B4
17 Buttons B4. 17
18 Legend switches B4.18
19 Foot operated switches |B4.19
20 Rocker switches B4. 20

5 to 8 Not applicable |-

Data Entry 1 to 4 Not applicable [-

5 Keyed -
C 21 Keyboards 21
22 Keypads 22
23 Keysets 23

24 Multifunction keysets

6 Volce actlvation -
25 Voi ce recognition
syst ens

7 On screen spati al -
26 Touch displ ays
27 Light pens

8 Of screen spatial -

8H88EA298 HRIKKIG'

28 Digitizing tablets 28
29 Muse 29
30 Rolling ball 30
6 Control Types
6.1 Rotary operation (-l.--). Controls typically munted on a spindle

which require a circular or turning novement to alter the state of a
machi ne or system

6.2 Linear operation (-2.--). Controls requiring linear displacement in
one axis in order to alter a single parameter of the system

6.3 Multi axis operation (-3.--). Controls suitable for varying a
continuous input on two or nore dinensions simltaneously by manipul ating
the control in nmore than one axis.
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6.4 Push button operation (-4.--). Controls for selection between two
operational states by the application of force perpendicular to the surface
of the control. My be finger, hand or foot operated.

6.5 Keyed (-5.--). A specialized assenbly of push buttons organized to
permt rapid sequential information input into a machine. Normally groups
of letters or digits, 'alphanuneric' characters, are selected but keys may
also be allocated specialized functions

6.6 Voice activation (-6.--). A method of data entry such that
information is entered into the system by neans of voiced commands fromthe
operator. Al'so known as Direct Voice Input (DVI) speech recognition

syst ens.

6.7 On _screen spatial, spatial designation devices (-7.--). Were
pointing is directed at the surface of the visual display screen.

6.8 Of screen spatial, spatial designation devices (-8.--). Were
pointing is remote fromthe display, but addressed towards a surface

corresponding spatially to that of the display.

NOTE: For the purpose of this Part of the Standard, spatial designation
devices are those whereby the displacenent of a stylus or other pointing
device across a surface results in a corresponding displacenent of an index
or cursor on a visual display. Such devices nmay be used either to input
coordinates to the systemor as a neans of reading coordinates fromthe
visual display.

7 Individual Controls

7.1 Individual control types can only be defined usefully by describing
their precise nethod of operation and this is achieved nost clearly by
means of diagrams or witten descriptions where diagrans are |ess
appropriate.
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7.2 Continuously variable operation (A.--)

Table B

Rotary, Linear and Multi axis Operation

DI AGRAM COMVENT
A Continuously Variable

Al Rotary

Al. 01 Knob 'Ganged', concentrically

mount ed

Al. 03 Crank

& S
Al.02 Thunbwheel gy
B k]

Al. 04 Handwheel ,@¢

A2 Linear

A2. 05 Lever

A2.06 Sliding Lever @'y

A2. 07 Pedal %

A3 Milti axis A Whol e Hand

A B c
A3.08 Joystick g & g B Thunb and Fi nger
, C Thunb
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7.3 Discrete operation (B-.--

)

Table C
Rotary, Linear & Push Button Operation
DI AGRAM COMVENT
Di screte
Bl Rotary e
. S
B1.09 Selector swtch -
ha )
B1.10 Thumbwheel @
Bl.11 Key operated ~—
switch ~—
B1.12 Keyl ock ﬁ??j?\l e;tyestievnmst
B2 Li near
) -
B2.13 Toggle swtch I' -I
B2.14 L = 1%
. ever @
B2. 15 Push- pul | Pt
control
-
B2.16 Slide switch @
B4 Push button } | | S=_
B4. 17 Button e'es S
B4.18 Legend switch .\\\“""'f,: I?létgte?]r:j Wil\t/éwyi B:CH bed
@ i | Tum nat ed
B4.19 Foot operated
switch Y
B4.20 Rock itch "
. ocker switc v
J

—
o
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Data entry (G :--)
Table D

Keved, Voice Activation, On Screen & Of Screen

Q

DIAGRAM COMMENT
Data Entry

«
w

)
wn

271 v
e L1 N

N
(9]

c5.

An arrangement of push

buttons or touch- sen51tive
. surfaces for the entry and
\\\\\\\\ manipulation of commands,
% 3 text and alphanumeric
< ‘lcharacters into a computer

\§§Q:;;/' or data handling system

800
.22 Keypad gao A pad of numeric keys
\\\/// o] telephone type layout

av of bave wi rh
ay Or Keys with
te

d functions

na

‘(f%;a A Ir
@ A dedica

Keyset

24 Multi-function ’/<3§§S§<>\_ " (An array of keys, the
.-..--. - — fFinnatinn nf wvhich will
ReysSelL g LUnNC AUl Uan wWiialas waaa

;>/1 change according to the
system’s mode of operation

Cé

A Special commands
Voice Activation B Processor
C Control system

C6.

SNCIAL .
system Corunms commands to input
C linformation to
computerized equipment

A
: B — .l . A
25 Voice y -—-‘5} mocussce | D 1A data entry method
recognition employing voice/speech
CONTROL
|=‘.'====|

c7

On screen spacial FE;:T\\i:>n Operator designates points
on a Cathode-Ray Tube

c7.

c7.

(CRT), eg by directly

26 Touch display ) : contacting the screen
surface with a finger or
probe

27 Light pen l Operator uses a pen-sized
(1 :ﬁ' probe, the position of
ll wvhich is sensed when held
close to the surface of a
CRT, permitting designation

on the display
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Table D - Continued

DIAGRAM
C Data Entry

COMMENT

C8.28 Digitizing
tablet

C8 Off screen spatial ﬂ:zziﬂ_:‘

A Graticule
B Stylus

C8.29 Mouse

A displayed cursor is
moved proportionally to
the movement of a device
in contact with a flat
surface. One typical
type of mouse consists of
a hard, heavy ball, or
two wheels positioned at
right angles to each other
within a small housing.
Multifunction buttons may
also be incorporated.

C8.30 Rolling Ball O

8 Selection for Specific Applications

8.1 Control coding. The identification of controls by Location,

Label l'ing, Colouring, Shape and Size.

8.2 Location coding is the most effective coding nethod under conditions

in which the control cannot be seen because of

[ow illumnation |evels or

because the control is not positioned in the field of view Even when the
control is visible, |ocation can supplement visua
controls in this way is to sone extent the natura

design (see Part 4 of this Defence Standard).

rather than behind the operator.

codi ng and codi ng of
result of good workspace

Wien | ocation coding is used
for controls which cannot be seen they should be positioned in front of

8.3 Labelling is the sinplest method of coding having the advantage of
requiring little or no training for use by the operator. However, |abels
must meet the visual requirements of the operator in ternms of size
illumnation and contrast if they are to be adequate (see Parts 6 and 7 of
this Defence Standard). It nust be possible for the operator to read the
| egend while performng his task and the |abels should be appropriate,
brief, clear and unanbi guous, containing the basic infornmation needed.
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8.3 (Contd)

Label s should be located either on the controls or adjacent to them
nornal |y above, except with controls placed above the operator’s head in
which case location below is nmore appropriate. They should be sufficiently
close to the control for there to be no confusion as to which [abel goes
with which control. Location nust be systematic, as uniformas possible
and consistent between panels.

8.4 Colours may be used to discrimnate between controls and the use of
the sane colour can indicate related controls.

NOTE:  Col our coding should only be used as a supplenent to other coding
met hods, as col our blind operators may otherw se be unable to distinguish
controls.

Avoid the use

(a) of more than five colours;

(b) when anbient illumnation itself appears col oured
Emphasi s shoul d be placed on:

(a) RED for Energency Controls;

(b) Sharply Contrasting Colours for Critical Controls.

8.5 Shapes may be used to discrimnate between controls and the use of the
sane shape can indicate related controls. Shape coding permits touch

di scrimnation when controls cannot be directly observed but also aids in
visual identification. Shapes should be selected which are easily

di stingui shabl e from one another since the use of shapes which are easily
associated with the controlled function aids the operator in |earning.

Wien shape coding is used the coded feature should not interfere with
control manipulation. The shapes used shoul d be identifiable regardless of
the position or size of the control: sinple shapes are easier to
discrimnate than conplicated ones and are less difficult to decontam nate
under Nuclear, Bacterial and Chem cal (NBC) conditions.

8.6 Size of a control may be used as a means of distinguishing it from
others. Athough not as effective as shape coding it does provide useful
visual or tactile cues. Operators can learn to discrininate a linited
number of sizes, usually only two or three by touch, eg small, nmedi um and
| arge. Code sizes shoul d be consistent when controls have simlar
functions on different items of equipnent.

8.7 Choice of a particular method of coding is essential for the designer
to take into account the demand inposed by the nature and conditions of the
operator’s whole task at the tine that the control nust be identified. For
exanpl e, colour coding and |abels will not be useful if the operator nust
constartly maintain attention to a visual display while selecting the
control.

As a guide, the designer shoul d consider the followi ng factors before
selecting a coding nethod:

13
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8.7 (Contd)

(a) existing codes, perhaps inplicit in the workspace design, eg controls
placed next to associated displays;

(b) space available for coding;

(c) illumnpation of the workspace, affecting the useful ness of visua
codes;

(d) the speed and accuracy with which controls nust be identified, touch
I's slower and usually |ess accurate than vision

(e) the nunber of controls to be coded, labels are infinitely variable,
colour may only permt five classes of control to be distinguished,

(f) standardization of coding nmethods within a workspace

NOTE: |If in doubt, experinents should be performed to ensure that controls
are readily distinguishable under the expected conditions of use.

8.8 Desirable functions and characteristics (see tables E and F)

14
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Table E

Types A & B

CONTROL TYPES

A CONTINUOUS VARIABLE OPERATION B DISCRETE OPERATION
CONTROL FUNCTIONS 1 2 3 1 2 4
Rotary Linear |Multi axis Rotary Linear Push Button
01 02 03/04 ]05/06 08 09 10 13 14 17 20
Levers
Knobs |Thumb |jHand |(including|Joysticks |Selector|Thumb |[Toggle |Levers|pPush Rocker
Wheels iWheels|sliding Switches |Wheels|Switches Buttons |Switches
levers)
SYSTEM POWER ON/POWER OFF - - - - - 3 - 1 1* 2 1
3 STATE 'OFF’'-'STANDBY’-‘ON’ - - - - - 1 - 2 - - 3
SELECT ONE OF A NUMBER OF - - - - - - - 2 - 1 2
RELATED FUNCTIONS
SELECT ONE OF A NUMRER OF
MUTUALLY EXCLUSIVE FUNCTIONS - - - - - - - - - 1 -
OF ANY ORDER
SELECT ONE OF 3-24 DISCRETE
ALTERNATIVES : - - - - - 1 - - - - -
SEQUENTIAL ORDER
1
SELECT DIGITS: DISCRETE - - - - - 2% 20 - - keyboard -
or keypad
SET VALUES ON: CONTINUOUS 1 2 2 2 - - - - - - -
SCALE
SET VALUES IN: DISCRETE - - - - - 1 1 - - 1 -
STEPS
1 1 2
INITIATE MOMENTARY TEST - - - - - 2 - (spring - (non-— (spring
FUNCTION biased) latching)| biased)
1
EMERGENCY STOP - - - - - - - 3 1* (hand 3
operated)
ENGAGE /DISENGAGE - - - - - - - - - - -
1
ADJUST LIGHT/SOUND LEVEL 1 2 - (sliding - - - - - - -
CONTINUOUSLY lever)
TRACKING IN SINGLE AXIS 3 - 2 1 - - - - - - -
TRACKING IN 2/3 AXIS - - - - 1 - - - - - -
Not e I nformation applicable to table E are on page 16

15
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Desirable Characteristics of Controls,

Table F

Types A & B

CONTROL TYPES

A CONTINUOUS VARIABLE OPERATION B DISCRETE OPERATION
1 2 ' 3 1 2 4
CONTROL CHARACTERISTICS Rotary Linear |Multi axis Rotary Linear Push Button
01 02 03/04 [05/06 08 09 10 13 14 17 20
Levers
Knobs |Thumb |Hand (including|Joysticks |Selector|Thumb |[Toggle |Levers|Push Rocker
Wheels |Wheels|sliding Switches [Wheels|Switches Buttons Switches
levers)
MEDIUM
CONTROL SETTING SPEED MEDIUM| SLOW SLOW FAST - MEDIUM SLOW | VERY TO VERY VERY
FAST SLOW | FAST FAST
RECOMMENDED NUMBER OF - - - - - 3~-24{3-10(2-3 ++ * 2
CONTROL SETTINGS +
MEDIUM MEDIUM MEDIGM
PANEL SPACE REQUIREMENTS MEDIUM|SMALL |LARGE TO TO MEDIUM |[SMALL | SMALL TO SMALL SMALL
FOR LOCATION AND OPERATION LARGE LARGE LARGE
MEDIUM ow
LIKELTHOOD OF ACCIDENTAL MEDIUM|MEDIUM|{MEDIUM HIGH HIGH Low MEDIUM TO MEDIUM| MEDIUM T
OPERATION HIGH MEDIUM
] [ FAIR FAIR POOR
EASE OF VISUALLY IDENTIFYING| FAIR POOR FAIR FAIR - GOOD TO GOOD TO (unless FAIR
CONTROL POSITION POOR GOOD backlit)
POOR
EASE OF NON-VISUALLY POOR POOR POOR FAIR - GOOD POOR GOOD FAIR | (unless FAIR
IDENTIFYING CONTROL POSITION latching)
[
EASE OF 'CHECK-READING' THE FAIR POOR
CONTROL WHEN IN AN ARRAY OF TO POOR POOR GOOD - GOOD FAIR GOOD GOOD | (unless FAIR
SIMILAR CONTROLS POOR backlit)
REFERENCE CONTROL SELECTION | A101 | A102 | A103 A205 A308 B109 B110 B213 B214 B417 B4e2C
DESIGN STANDARD Al04 A206

NOTE: The information below is applicable to table E and F. The contro
function table E adheres to the Arny,

applications.

Designers of flight contro

Tabl e 1 of Defence Standard 00-970.

KEY: In the Desirable Functions of Controls table E '1'

preferred control,

"3" the least preferred.

hva and RAF ground station
s for aircraft are referred to

i ndi cates the nost

* Use of lever for heavy duty power circuits or for 'dead-man’s handl e’
application

**  Controls should be used only if sequential selection of digits is
acceptabl e

* For values greater than ten, a horizontal array of thunbwheels,

graduated from 0-9 shoul d be used

**  Depends on the configuration of the lever unit, eg linear operation vs

' gear box'

application

f Only if the contro

makes NO MORE THAN ONE ROTATI ON.
shoul d have a pointer attachnent

Rotary knobs

Preferred for applications requiring a high operating torque

16
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Section Two. Preferred Physical Specifications for Continuous Variable
Control s

9 Knob (Al.01)

9.1 Characteristics for Rotary Knobs. They are suitable for high

preci sion adjustnents in the control of continuous variables, when little
force is necessary for operation, ie for small potentioneters.

9.2 Location. Wth careful positioning, recessing or covering can reduce
the likelihood of accidental activation.

9.3 Recommended Di nensi ons.

HEIGHT

Fingertip Gasp|Thunb & Finger Pal m Gasp
Encircl ed

Hei ght Dia [|Height Dia |Height Dia

13mMm 10mm 131mm 25mm 80mMm 38mm |M ni mum

25mm | 100mm 25mm 75mm | 120mm 75mm | Maxi mum

EDGE SPACING ' S': .

For Setting For Sinul taneous
I ndi vi dual |'y Setting Wth Two Hands

Bare Hands (@ oved Hands |[Bare Hands [@ oved Hands

25mm 25mm 50mMm 90mm M ni mum

50mM 90mM 75mm 100m Opt i mum

Fig 1 Knob Di mensi ons
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9.4 Shape. The knob shape will nornmally be round, this will assist in
finger positioning. It should not have sharp edges. The rim should have a
textured surface that would facilitate a secure grip in operation, ie for
smal | knobs, a knurled surface, mediumsize, a ribbed surface and those for
high torque application indentations on the rim Knobs serving the sane
function should have the sane shape throughout the system

9.5 Displacenent Resistance. Fine adjustment requirement for high
precision in setting is limted to a maxinumarc of rotation of
approximtely 120° by wist novement. The recommended operating torque for
single knob application is: Knob dianeter <25 mm Resistance 32 mNm

>25 nm Resistance 43 nNm maxi num  For knobs in rows, colums or matrices
a torque of between 14 & 28 mNmis to be adopted. However, the torque of
43 nmNm t akes account of the wearing of heavy gloves and is only
satisfactory when the sensitivity of the control is kept as |ow as
possible. The turning resistance offered by the control is to be

determ ned on the basis of the function of the control. 'Stickiness' in
operation of fine setting is not desirable.

9.6 Direction of Mtion. This is to follow recognized stereot%pe
practices, ie clockwise to increase values. The exception to this standard
practice is flow control valves where the automatic reaction is to turn
clockwise in order to shut off.

9.7 Oher Requirenents. Knob mounting is to be held securely onto its
shaft. If by set screws, (accessible by a screw driver) into indentations
or flats on the shaft.

9.8 Adjacent scale markings. Wen the knob novenent is limted to less
than 360 degrees, a scale mark may be | ocated around the control on the
panel . An index |ine should be placed on the knob to indicate the contro
position index. The null gap should be between the two end stop points.

NULL GAP

Fig 2 Knob Scale Mrkings
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9.9 Ganged Knob Dinensions and d earance Settings

(a) Spacing
FOR SETTI NG FOR S| MULTANEQUS
| NDI VI DUALLY SETTING WTH TWO HANDS
BARE HANDS |GLOVED HANDS | BARE HANDS |GLOVED HANDS
25 mm 25 mm 50 mm 90 mMm M NI MUM
50 mm 90 mm 75 mm 100 mm OPTI MUM
Fig 3 Ganged Knob Settings
H, H, D, D,
16 mm | 13 mm |[13mm 22mm | M NI MUM
- - - 100 nm | MAXI MUM
Fig 4 Ganged Knob Di mensions b 1
H = Height of Upper Knob ‘ %
. H
H = Height of Lower Knob _ i !
D, = Dianeter of Upper Knob Hzl
D, = Dianmeter of Lower Knob l ‘
(b) Shape. In nost instances coments relating D2

to single knobs also apply to ganged knobs;

(c) Displ acenent

resi stance

<25 mm DI AMETER

>25 mm DI AMETER

Fig 5 Ganged Knob

32 m\m

43 mNm

MAXI MUM

Fig 6 D spl acenent

Resi st ance

19
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9.9 (Contd)

(d) Direction of notion. See clause 9.6.

10 Thumbwheels (Al.02)

10.1 Characteristics of Thunbwheels.

They have greater conpactness than

rotary knobs. They cannot be operated as rapidly as the rotary knob, nor
do they identify set control positions unless linked to an associ at ed

visual display.

10.2 Location. They are to be positioned horizontally or vertical mounted
in the workspace after assessing the suitability of the location.
10. 3 Reconmended Di nensions.
RIM
EXPOSURE
fo-+| — WIDTH
Ri m Exposure Wdth
25mm 3nm M ni mum
100mm 23mM Maxi num
EDGE SPACING ‘' S':
(Sl
= (=l
Horizontal |y Munted Vertically Munted M ni mum
Wth
75mm 38mm d oves
50mm 25mMm M ni num

Fig 7 Thunbwheel D nensions
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10. 4 Shape. The thunbwheel shape will normally be round with the rim
surface corrugated, knurled or fluted for friction in operation. It should
not have sharp edges

10.5 Displacement Resistance. To prevent accidental operation the

t hunbwheel is to offer some resistance to turning, a resistance between
1.7N & 3.3N is suggested. The operating torque is determ ned by the

di ameter of the thumbwheel; for the smaller sizes the maxi numtorque for
gperation is to be 21 nNmand for the larger size the maxinumtorque is to
e 42 mim

10.6 Direction of Mtion. Increases in the controlled variable are
normal ly to the right on horizontally mounted and upward on vertically
mounted thunbwheels. \Were thunbwheels are used to govern vehicle notion,
ie 'dive' in arenotely operated submersibles the forward nmovenent on a

| ongi tudinal mounted thunbwheel should cause a downward forward notion.

10.7 O her Requirenents. A click stop and index mark is to be provided
where the thunbwheel has an ‘OFF position

| NCREASE

| NCREASE

| NDEX MARK—™
SHONNG ‘ OFF
PCSI Tl ON

Fig 8 Single Rotary Knob Operation
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11 Cranks (Al.03)

11.1 Characteristics of Cranks. They are suitable where multiple
revolutions of a control are required. Simultaneously operated hand cranks
are the preferred two axes controller (ie for adjustment in ‘x & 'y’ axis)
where extrene precision is necessary in the setting of crosshairs or
reticles. They are not suitable for the tracking of noving targets.

11.2 Location. |Is to be located where they can be reached confortably and
conveniently. If large forces are to be exerted the designer may consult
Part 3 of this Standard to determ ne the posture and hence crank | ocation,
appropriate for the required force. Standing operated cranks are to be
positioned between 900-1200 mm above the floor. Cranks designed for rapid
turning are to be mounted so that their turning axes are between 60° & 90°
fromthe frontal plane of the body's centreline.

11. 3 Recommended Di nensions.

HANDLE
LENGTH Y/'\
T

HANDLE

DI AVETER RONR &
Load Handl e Radi us O
Length Di anet er Crank
Li ght Load <22N|M ni num 25mMm 10mm 13mm
(wist & finger
novement s) Maxi mum 75mM 16mm 125mm
Heavy Load >22N|M ni num 75mm 25mm 125mm
(arm novenents)
Maxi mum >95mm 38mm 510mm
EDGE SPACING ‘S': 5
Adj acent Cranks Cranks
Used Simltaneously Operated Sequentially
75mm 50mM M ni num
125mm 100mMm Opti num

Fig 9 Crank Di mensions
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11. 4 Shape. Handwheel or bar formed with a handle. The provision of a
handl e maxim zes the area in contact with the hand and it is to have a
protective shaped guard at the base. A handle is normally designed to turn
freely about its shaft to aid rapid rotation, although a fixed handl e may
sometimes be preferred for precise adjustment.

11.5 Displacenent Resistance. The degree of resistance will nornally be
determned by the required speed of rotation and by the strength of the

operator, both of which will influence the dimensions of the crank. In
general, increases in the degree of resistance will reduce the maximm
turning rate. Inertia will assist in the maintenance of a constant rate of
rotation.

11.6 Direction of Mtion. Hand cranks are turned clockw se for the
maxi num speed of operation.

11.7 QO her Requirenents. For safety the location is to be out of the way
of passers by. It should be balanced to prevent the weight of the handle
fromturning the crank fromits setting. Being multirotational, position
Is not an indication of control setting.

12 Handwheel s (Al. 04)

12.1 Characteristics for Handwheels. They are suitable where two handed
operation is required due to high operating force, opening/closing of
pressure tight hatches or high torque valves. Both hands are to be
available for this task. Speed of operation is typically slower than
achievable with cranks operated single handed.

12.2 Location. This is based on where the operator is to work seated or
standing. The follow ng handwheel positions are recomended:

(a) operator seated with wheel plane Vertical:
Centre of wheel 450 nm above top of seat and 550 nm from seat back;

(b) operator seated with wheel plane Horizontal:
Centre of wheel 300 mm above top of seat and 550 mm from seat back

(Optimum;

(c) operator standing with wheel plane Vertical:
Centre of wheel 1075 nm above fl oor;

(d) operator standing with wheel plane Horizontal:
Rim of wheel 1375 mm above floor.
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12. 3 Recommended Di nensions.

1

D

A

b=

VWeel Diameter ‘D RmbDa 'R Slope 'S
Vertical (wall panel) 200-510 nm 19-32 mm Vehicl e
Steering
Horizontal (overhaed) 200-400 mm 19-32 mm Light 39°
Heavy 45-90°
Horizontal (floor panel) |300-1520 nm 19-32 mm
EDGE SPACI NG
710mm ‘ i
M ni mum Hand Cl earance Around R m 75 mm
El bowt o- El bow O earance 710 mm
Overhead Valve Rmto-R m Cl earance 100- 150 nmm

Fig 10 Handwheel Dimensions

24



| NT_DEF STAN 00-25 (PART 10)/1

12.4 Shape. Is the shape correct in relation to adjacent/simlar
controls? It is to also be shaped to facilitate a good grasp and not have
any sharp edges.

12.5 Displacenent Resistance. Qperating force at the periphery of the
handwheel is normally 245N maxi mum for two-handed operation however, a
range of 9-127N may be adopted if one hand operation is at all likely. For
smal | arcs of novenent, inertial resistance is to be mnimzed. Effective
use of the handwheel is limted to 60° of arc which is the maxi mumthat can
be achieved wthout removing the hands from the handwheel

12.6 Direction of Mtion. This is to follow recognized stereotype
practices, ie clockwise to increase values. The exception to this standard
practice is flow control valves where the automatic reaction is to turn
clockwise in order to shut off.

12.7 Other Requirenents. For safety in steering wheel applications the
use of a collapsible steering colum, recessing the wheel hub and providing
it with a broad pad may be a design requirement. Two hands are better than
one for applying force and for tracking/steering accuracy. One hand
performance is adversely affected in conditions of vibration. These
factors are to be taken into account. Accidental activation is best
prevented by |ocking the handwheel in place. Resistance and careful
selection of location may also be used to prevent accidental activation.

G asp of the handwheel is facilitated by indentations, knurling or high
friction covering such as leather. The location for seated operation of
steering wheels is to take into account the operator’s need to see over the
wheel and access and egress. The wheel axis is to be centred on the
operator’s body centre-line and sloped to allow both of the hands and arns
about equal access. The operator is to be able to steer vehicles equipped
with power steering to a safe stop in the event of failure. Vehicle
steering ratios are to be such that no nore than 3.5 turns are required to
achieve maximum turning limts

13 Levers (A2.05)

13.1 Characteristics for Levers. Their state of activation is visible and
adj ustnents can be made rapidly. Three functional characteristics are:

(a) heavy duty;

(b) high force;

(c) throttle levers.

13.2 Location. The location and position of levers relative to the
operator are to be conpatible with reach limts, nobility, natura
movenents and strength capabilities (see Parts 2 & 3 of this Standard).
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13.3 Recommended Di nensi ons.

Handl e Length = ‘L Handl e Diameter = ‘D Span = ‘' SI’
Heavy Duty H gh Force Throttle Levers
"L 70 nm "L' 100 mm "L 70 mm
‘D 19 mm x-sect'a' 38x' b' 25 ‘D 19 nmmnmin 28 nm max
“S1'" 75 mm
EDGE SPACI NG

e R

Vi

Edge Spaceing = 'S Cearance = ‘C
*S 20 mm M ni num *S 75 mm M ni num *S 50 nmm for Spherical
& 30 M G ove Mn or Cylindrical Shape
“C 50 mm M nimum “*C 60 nm M ni mum “*C 50 nm M ni num

Fig 11 Lever Dinension
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13.4 Shape. The length of the lever is to be determned after considering
t he mechani cal advantage of the system operator position and the
limtations of the 5th percentile operator. Handle shape can be
cylindrical, spherical or shaped to fit the hand grip as required but with
no sharp edges. Anti-slip texturing nmay be applied.

13.5 Di splacenent Resi stance.
(a) Heavy duty - an operating resistance between 4.5 - 45N and m ni mum
S

i splacement of 50 mmis to be adopted.

b) H gh force - an operating resistance of 187N and maxi mum di spl acenent

d

(

(in the worst case of a seated operator) of 355 mmis to be adopted.
(c) Throttle levers - an operating resistance between 9 - 135N and
d

I spl acement between 50 - 350 mmis to be adopted.

13.6 Direction of Mbtion. It is reconmended that |evers be pulled OFF
(brakes pulled ON) towards the operator. Heavy duty levers are only to be
used in an up/down orientation.

13.7 Ot her Requirenents. Labelling of lever function and direction of
motion is to be provided. Linb support, where practical, could be provided
for fine or continuous adjustnent.

13.8 Dinensions. For levers with spherical handles, ie ball shaped knob
on |ever shaft, the follow ng dimensions are to be adopted.

HANDLE DI AVETER

FI NGER GRASP | HAND GRASP

13 mm 38 nm M N MUM

38 mm 75 mm MAXI MUM

Fig 12 Lever Handle Dianeters

13.9 Heavy duty levers. These devices are to pernmt use of at |east three

fingers. %g
L : Handle Length : 70 mm M ni mum
>

D : Handl e D aneter 19 mMm M ni num

Fig 13 Heavy Duty Lever
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14 Sliding Levers (A2.06)

14.1 Characteristics for Sliders. They provide an alternative to rotary
knobs, particularly in colum/matrix array when a clear visible
identification of the relative setting positions is rapidly obvious or when
continuous smooth adjustment in operation is required. Adjustments can be
made rapidly, but the control is prone to inadvertent nmovenent.

14.2 Location. The location and position of sliders, either as single
units or in banks, are to be conpatible with reach limtations and the
natural novements of the human operator (see Part 2 of this Standard).
Panel mounted banks of nmore than five controls are to be inclined to the
hori zontal and be symmetrical about the operators body centreline.

14. 3 Recommended Di mensions.

—=7|<

MOTION

Height="H’ Width="W’' Depth='D’

‘H’ 18mm ‘W’ 15mm ‘D’ 13mm | Minimum Bare Handed
‘H’ 25mm ‘W’ 20mm ‘D’ 20mm |Gloved Hand Operation
EDGE SPACING: -,
s e |
[ |

~ L.

Edge Spacing='S’ Clearance=‘C’

'S’ 20mm ‘C’  25mm Bare Handed Operation

'S 25mm ‘C’  30mm Gloved Hand Operation

Fig 14 Sliding Lever Dinensions
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14. 4 Shape. Sliding |ever handles should be tab-shaped with the |ong
di mension of the control perpendicular to the axis of notion

14.5 Displacement Resistance. Sliders should adopt the follow ng
resistances 2.8N Mninunm 110N Maxi num

14.6 Direction of Mtion. In general a functional increase should be
governed by novements of the control up, to right and forward. It is
reconmended that sliders used in vehicle control should be as follows:

Panel orientation Control novenent Vehicle response
Vertical Up/ down Surface/ dive
Hori zont al Left/right Turn to port/starboard
Trimto port/starboard
Longi t udi nal For war d/ backwar d Go ahead/ astern
Pitch Nose down/up
Fast/ Sl ow

14.7 Qther Requirements. Labelling of lever function and direction of
motion should be provided. \Were practical |inb support should al so be
provided for fine or continuous adjustment.

SURFACE

| AUTO DEPTH HOLD

U AN R

DI VE

Fig 15 Sliding Lever
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15 Pedals (A2.07)

15.1 Characteristics for Pedals. These require the operator to be seated
and may be used when the operator’s hands are occupied. Precise control is

difficult wwth a single foot but this can be inproved by the use of both
feet as in a rudder bar.

15.2 Location. Pedals are to be so placed to be conpatible with reach
limtations and the natural novenents of the operator (see Part 2 of this
Standard) to avoid unnatural and awkward body positions.

15. 3 Recommended D nensi ons.

Suspended Fl oor Hi nged

W

Wdth="W Length="L'" Dianeter='D

‘W 50mm ‘L 90nm | ‘D 60mm |Mninum for Suspended

‘W 65mm ‘L’ 150mm M ni mum Fl oor Hi nged

EDGE SPACING 'S somm LATERAL
CLEARANCE

‘I \-v—c\- W
50- 100nm DI SPLACEMENT

*S" 50nm M ni num To Avoi d Accidental Operation

*S" 180mm Shoul d Be Adopted For Heavy Duty Footwear
To Pass Between Pedal s

Fig 16 Pedal Dinmensions
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15.4 Shape. Pedals can be a variety of shapes, but in some applications,
flanges to support the heel or toecaps can be useful. Tread to prevent
slipis to be provided. For brake and clutch application, suspended type
rectangular or circular shape is recomrended. For Accelerator application
a rectangul ar oblong shape can be used.

15.5 Displacenent Resistance. Brake 45N - 70N maxinum wth a nmovement

di spl acenent of 50 - 100 mm  Cutch 450N maximum wth a novement

di spl acenent of 40 - 180 nmm maxi mum Accelerator 45N - 90N maximum wth a
movenent displacenent arc of 30° maximum for ordinary shoes and 20° for
heavy boots.

15.6 Direction of Mtion. A push force is used to activate the control

15.7 Other Requirenents. For aircraft rudder/brake applications consult
establishments with aircraft pedal design expertise. See Defence
Standard 00-970.

16 Joystick (A3.08)

16.1 Characteristics for Joystick. These may be used when continuously
variable control is required in tw axes sinultaneously. The design
configuration of joysticks is dependent on how they wll be manipulated,
with the whole hand, finger and thumb, or thumb alone. In functional terns
joysticks may be divided into two main classes, force sensitive (lsonetric)
and displacement sensitive (Isotonic).

16.2 Location. This will depend on the requirements of the task, the
position and other activities the operator nust performand the space
required for the installation of the control and its operation.
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16. 3 Recommended Di nensi ons.

30 MAX.

N o
U U

- - . | sotonic |sometric
Wiol e hand Thunb & Fi nger Thunb
Mn Max Mn Max Maxi mum M n Max

Gip Da 30mm 50mm 6. 5nm 16mm 10mm  15nm 22mm

Shaft Lth |110wm 180nm 70nm 150nm

EDCE SPACI NG :

é —\

Spaci ng:

Display € to | Control to Space Around Control
Control ler “a |Front Edge ‘b’ ‘c

Mn Om 120nm

Max|  400nm 250mm Max stick excursion +100mm

Fig 17 Joystick Di mensions
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16.4 Shape. The shape of joystick will depend on howit is to be
mani pul at ed.

16.5 Displ acenent Resi stance. Maxi mum operating force for Isonetric,
whole hand grip, 118N. Thunb & finger, 3.3-4.5N.  Thunb, 9-22N. Maxi num

operating arc for Isometric is recommended at 30° and Isotonic 45°.

16.6 Direction of Mtion. Milti axial and is to nove in the expected
direction for the response.

16.7 Qther Requirements. For cursor control for the designation of points
on a visual display, isotonic joysticks are more suitable. For dynamc
tracking tasks either type is suitable, depending on howit is to be

mani pul ated. Use whole hand grip, when it is necessary for the operator to
perform additional functions with the controlling hand. Support may be
provided for wist/forearm of the operator. Sharp edges are to be avoided
at those points which will be gripped.

16.8 Joystick System Control

(a) Control law.The control |aw of a joystick systemw |l reflect the
dynam cs of the mechanical construction of the device itself, but nmay be
mani pul ated by the designer by electronic means to optimze the performance
of the entire system The mechanical construction of a device wll
influence its dynamic characteristics. The following factors will have a
direct bearing on the force/displacement characteristics of a device:

OUTPUT

(i) Linearity: SIGNAL

(i) Br eakout ;

(iii) Deadspace;

(iv) Stiffness; %
(v) Friction, viscous and static;

(vi) Mass or inertia,; /

(vii) Backlash, '

Fig 18 Joystick input/output Control Law

It is possible to obtain measures of these parameters for a given joystick,
definitions of optimal |evels cannot be given as they will tend to be task
specific.
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16.8 (Cont d)

(b) Signal shaping. Target acquisition requires a relatively high
controller sensitivity conpared with fine tracking. These different
requirements may be acconmodated in a rate controlled systemby the

i ncorporation of non-linearity in the input-output relationship of the
joystick. This is normally best achieved by electronic shaping of the
output signal of the controller.

In acquisition, a large demand is required to achieve a high rate of
novement of the controlled element. Shaping will result in |arge demands
giving rise to disproportionately large system responses. In fine
tracking, small demands around the origin are required and can be
associated with less sensitivity, this pattern is inherent in the shaping
network shown.

Control laws and control sensitivities should be simlar in the different
axis of operation, and the sense of the control, the directiona

rel ationship between input demand and system response, should neet with the
expectations of the operator.
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Section Three. Preferred Physical Specifications for Discrete Controls,
Rot ary

17 Selector Switches (Bl.09)

17.1 Characteristics for Selector Switches. The use of rotary selectors
is recommended for three to nutually exclusive operating nodes.

17.2 Location. The vertical position of rotary selectors is reconmended,
this will depend on the requirements of the task and is to be conpatible
with reach limtations and the natural movenents of the human operator (see
Part 2 of this Standard).

17.3 Recommended Di nensi ons.

| DEPTH
LENGTH ‘
-/ | Y
ri——.éi T
)
—p e WIDTH
Length ‘L’ Wdth *W Depth ‘D
100mm 25mm 75m Maxi mum
[f Qoves Are Wirn | 13mm

Where Adjacent Controls |Were Adjacent Controls
Operated Simultaneously Operated Serially

75m 25mm M ni mum

125mm 50mm Preferred

Fig 19 Selector Swtch D nensions
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17. 4 Shape. Bar shaped with index tapered point should nornmally be used,
this has the advantage of pronpt visual identification of control position.

17.5 Displacenment Resistance. Switch resistance should be elastic,
buil ding up towards each discrete position then dropping suddenly. Thus
the control is to snap into position with an audible click, wthout the
possibility of stopping between adjacent switching positions. Operation
torque of | 15mNm mi ni num to maxi mum of 226mNm for the snaller size, or
680m\m for the larger sizes.

17.6 Direction of Mtion. Setting values should increase with a clockw se
motion. Operating position should be orientated around the switch
according to the follow ng schenes, adopted fromML STD 1472D.

Table G

Desirable Switch Postitioning

Recommended Starting
No of Positions, in ‘" Degrees Reconmmended Angul ar
Swi t ch Di spl acenent Bet ween
Settings Qperation with Positions, in Degrees ‘”
Left Hand | Either Ri ght Hand
3 16° 320° 264° 40°
4 351° 302° 253° 39°
5 328° 286° 243° 37°
6 306° 207° 234° 36°
7 286° 255° 225° 35°
8 267° 242° 217° 34°
9 249° 229° 209° 33°
10 232° 217° 202° 32°
11 216° 206° 195° 31°
12 0, 90, 180° | 0, 180° 180, 270 30°
or_360°

17.7 Qther Requirements. The knob attachment is to preclude the
possibility of the knob slipping on being replaced with index out of
position. Mving pointer with a fixed scale shall be used. The Parallex
between pointer and scale is to not exceed 25% of distance between index
marks.  This can be done by nounting the pointer close to the scale.
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18 Thunbwheels (Bl.10

18.1 Characteristics for Thumbwheels (discrete selection). The use of
t hunbwheel s is recommended for up to 10 nutually exclusive operating nodes.
Each wheel should be graduated from zero to nine.

18.2 Location. It is recommended for inputting nunerical sequences that
the thunbwheels be mounted with the centre-line horizontal. Vertical panel
mounting is preferred, this will depend on the requirenents of the task and
shoul d be conpatible with reach |imtations and the natural movenents of
the human operator (see Part 2 of this Standard).

18. 3 Recommended Di nensi ons.

L’
'D
H
_ ?
Diameter ‘D | Trough W,e\}h Depth ‘H
Di stance’ L’
30mm 11mm 5mm 3mm M ni num
75mm 19mm 10mm 6nmm Maxi num
EDGE SPACING ‘S —a| 's" |
DI SCRETE
DIGT
POSI TI ON
-
H CH
FRI CTON
AREA
Single QOperated \Wiere Adjacent Controls Are
Adj acent Controls Qperated Serially
‘S 25mMm 15mm M ni mum

Fig 20 Discrete Thunbwheel Dinensions
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18.4 Shape. In contrast to continuous operation thumbwheels, each
discrete position on the circunference shoul d have a concave surface,
inscribed with the position digit and separated by a high friction area
raised from the periphery of the thunbwheel. It should not have any sharp
edges.

18.5 Displacenent Resistance. Discrete thunmbwheels resistance should be
elastic, building up towards each discrete position then dropping suddenly.
Thus the control should snap into position with an audible click, without
the possibility of stopping between adjacent swi tching positions.

Operation torque of 1. 7N mninumto maxi mum of 5.6N shoul d be provided.

18.6 Direction of Mtion. A downward, left or backward novenent of the
control should be associated with a decrease in setting.

18.7 O her Requirements. Internal illumination of units should be
provi ded when anbient illumination is below 3.5 cd/nf(see Part 6 of this
Standard). In conditions of adequate anbient illumnation, bold black

digits engraved on a light concave background may be used (see Part 7 of
this Standard) with a character height of 5 mm m ninmum

19 Key Operated Switches (B1l.11)

19.1 Characteristics for Key Operated Switches. These are used only to
restrict operation of equipment to authorized personnel

19.2 Location. Assess if proposed is suitable.
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lsl

= spacing

!
&- | O H
IDI hl
Height 'H Depth ‘D Thickness ‘T
131m 131m 2mm M ni mum
75mm 38mm 7mm Maxi mum
EDGE SPACI NG SWITCH 'KEY

* ]
"C = clearance 20nm M ni num

Lsi

25mm M ni mum

40mm Maxi mum (with gl oves)

Fig 21 Key Operated Switch Dinensions
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19. 4 Shape. Mst common shapes are acceptable. It is preferred that
duplicate keys have the sane shape.

19.5 Displacenment Resistance. The resistance of |15mMNm M ninmum to 680m\m
Maxi num shoul d be used.  Key angular displacement for two function

switches, ie “ON - OFF 30° Mnimm 90° Mxinmum The total angul ar

di splacenent for nultifunction key operation swtches shoul d not exceed
120°.

19.6 Direction of Mtion. Switch orientation, two function switches with
the *OFF position in the vertical position and multifunction switches with
the ‘OFF at 300°, activation in a clockw se turn.

19.7 QG her Requirenents. It is preferred that the key is only renovable
in the "OFF position and that positional markings/labels should be
provided. In the outdoor environment weatherproofing is recomended.
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20 Keyl ocks (Bl.12)

20.1 Characteristics for Keyl ocks,

| NT DEF STAN 00-25 (PART 10)/1

associated with latch systems. These

are used only to restrict access to doors, cabinets and drawers to

aut hori zed personnel.

20. 2 Location.

Assess if the proposed position is suitable,

with

sufficient clearance for the hand to turn the key w thout interference.

20. 3 Recommended Di nensions.

*S' = spacing

Height 'H Depth ‘D Thickness ‘T
13mm 13mm 2mm M ni mum
75mm 38mm 7mm Maxi mum
EDGE SPACI NG
]

"C = clearance 20mm M ni mum

‘S 25mm M ni mum

40mm Maxi num (with gl oves)

Fig 22 Keyl ock Di nensions

41



| NT DEF STAN 00-25 (PART 10)/1

20.4 Location. Keylocks should conformto the follow ng guidelines:

AR

s = %
UNLOCK .fl . ®—- . UNLOCK

) U
LEFT SIDE RIGHT SIDE
VEHICLE DOORS
‘ ! \ ‘ DOOR
‘ . ! ' HANDLE
S —
- | uNLoCK . _ .
UNLOCK UNLOCK
DOOR
H > “ HANDLE H
DOUBLE DOOR CABINETS
ARCHITECTURAL DOORS

UNLOCX / \ LOCK

UNLOCK | yock
EQUI PMNT  COVERS

Fig 23 Keyl ock Location
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20.5 Shape. Mst common shapes are acceptable. It is preferred that
duplicate keys have the sanme shape.

20.6 Displacenent Resistance. The resistance of |15mNm M ninum to 680n\m
Maxi num shoul d be used. Key angul ar displacenent for two function
switches, ie “ON -OFF 30° Mninmum 90° Maxinmum

20.7 Direction of Mtion. Keylocks should conformto the follow ng
guidelines: key orientation for vehicle doors; the vertical position to
“LOCK' and turn towards the door-hinge to ‘UNLOCK . Door and drawer |ocks
are normal ly right-handed. Wth key orientation vertical turning to the
right to activate the latch.

20.8 Other Requirenents. Vehicle door keyl ocks should be designed to |ock
with the key to prevent the operator from locking hinself out. In the
outdoor environnent weatherproofing is recommended. Reversible keys shoul d
be used, keys which will operate with the |ock either way up. However, if
keys with teeth on only one side are used they should be inserted with the
teeth in the up position.

21 Toggle Switches (B2.13)

21.1 Characteristics for Toggle Switches. These are used for selecting
between two, or at the nost three, operating nodes. Wth three positions
centre is normally ‘OFF . They provide a very clear visible indi cation of
operating condition and are used when space is linmted, but they can be
prone to accidental activation.

21.2 Location. Assess if the proposed position is suitable, with
sufficient clearance for the hand.
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21.3 Recommended Dinensions. The length and width of toggle swtches
shoul d conformto the following for a variety of toggle shapes.

TYPE Wdth ‘W Length ‘L’
TIP Bare Finger |G oved Hand
Mn | Max | Mn | Max | Mn | Max
TOGGLE
DI AVETER y. 4.5mm| 7.8mm|[ 13nm[ 30mm| 38mm| 50mm
w <
BALL
DIANETER\/ 4.5mm| 7. 8mm| 13nm| 30mm | 38mm| 50mm
W v
PADDLE
o AETER N S 7mm | 19mm| 13mm| 50mm | 38nm| 50mm
w L XV
EDGE SPACI NG Bare finger | doved hand
Horizontal array (—») Mn Max Mn Max
switch ‘g'to ‘g’
Single Switch Operation 19mm | 30mm | 32nm | 43mm
Sequence Qperation 19mm [ 25nm | 32nm | 38mm
Si mul t aneous Qperation 19mMm | 28mm | 32nm | 41mm
Vertical array (w)
Upper row, toggle ‘DO 25mMm 38mM
Lower row, toggle ‘UP

Fig 24 Togale Switch Dinension
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21.4 Shape. Toggle, Ball & Paddle shapes are acceptable.

21.5 Displacenment Resistance. The switch should be provided with an

el astic resistance which gradually increases and then drops as the switch
control snaps into position with an audible click wthout the possibility
of stopping between adjacent switching positions. Smaller size switches
are to have a resistance of 2.8 - 4.5N, and larger size switches a
resistance of 2.8 - 1IN.  Angul ar displacenment for two position swtches is
30° Mninum- 120° Maximumfor three position swtches is 40°-0-40°

M ni num 60°-0-60° Maxi mum

21.6 Direction of Mdtion. A vertical direction of notion is preferred,
‘DOM corresponding to “ON, ‘INCREASE and ‘GO in the UNITED KI NGDOM

NOTE:  The USA switching norns are reversed.

21.7 O her Requirenments. To prevent accidental activation, channel or
barrier guards can be considered with tip clearance of 13 nmmninmum up to
32 mm maxi mum for gloved operation.

22 Selection Levers (B2.14)

22.1 Characteristics for Selection Levers. These should be used when

| arge mechanical forces are necessary in selecting operating nmode and/ or
when operating position nust give a clear visible indication. The
necessity to operate with a positive novenent nakes |evers useful in safety
critical operations, ie power on/off. If spring biased to ‘OFF , these
shoul d be used to operate a power cut-off which will deactivate a systemin
rt]heO”event of operator incapacitation or inattention, ie a ‘dead man’'s

andl e’ .

22.2 Location. The location and position of selection levers relative to
the operator should be conpatible with reach linmts, nmobility, natural
movements and strength capabilities (see Parts 2 & 3 of this Standard).
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22.3 Recommended Dinensions. For discrete selection lever configurations,
designers should refer to simlar illustration for relevant shapes and
di nensions (see 13 (A2.05)).

Lever Applications Dinensions & Cearance ‘C

Cear shift .
D1

D1

Spherical Knob
‘DL’ 30mm M ni mum 44nm Maxi num
‘C 80mm M ni mum

Cone Knob
“D2" 30M n-40mm Max
‘C 80mm M ni num

Cylindrical Handgrip
“L1" 70nmm M ni num
“D3" 19M n-28mm Max
‘C 70mm M ni num
Rel ease Button
"D4' 15mm M ni num 20mm Maxi num

‘C 50m M ni num

Internal Handgrip

"L2'110nm M mmi mum

"WL' 50mm M ni num

Cylindrical & Release Button
"3 100mm M ni mum

“D5" 25mm M ni mum 32mm Maxi mum
‘D6’ 15mm M ni mum 20mm Maxi mum
‘C 50mm M ninum

Tab
“L4" 25mm M ni mum 45nmm Maxi num
"' 19mm M ni num 30mm Maxi mum
‘C 50mm M ni mum

Fig 25 Selection Lever Dinensions
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22.4 Shape. The length of the selection |ever can be determned after
consi dering the mechani cal advantage of the system operator position and
the limtations of the 5th percentile operator (see part 2 of this Defence
Standard). Handl e shape can be either cylindrical, spherical or shaped to
fit the hand grip as required but with no sharp edges. Anti-slip texturing
may be applied.

22.5 Displacenent Resistance. Displacement & Resistance val ues shoul d
conform to the follow ng:

Gear shift;

Di spl acenent, Centre-forward/back ‘D1’ 125 nm M ni num 250 nm Maxi num
Centre-right/left ‘D2’ 125 mm M ni num 250 mm Maxi num

Resi st ance, Centre-forward/back ‘dl" should not exceed 127N.
Centre-right/left “d2" should not exceed 88N.

Automatic Transm ssion;
Di spl acenent between settings ‘d3 25 nm M ninum 50 nm Maxi num
Resi stance of lever with release button depressed, 90N Mn 127N Max

Handbr ake;
“d4’ Displacement should be restricted to a nomnal range of 100-125 nm
Lift up Resistance, 98N M nimum 245N Maxi num

Tab:
“d5" Displacement On-off 25 nm M ninmum 75 nm Maxi mum
Press down Resistance, 4.5N Mninum 27N Maxi mum

22.6 Direction of Mtion. It is recommended that for Gear shift |evers
that from neutral left/forward to 1st, backward to 2nd, right/forward to
3rd, etc, and nust be lifted to go into ‘Reverse’. Automatic Transm ssion
neutral forward to increase, and backward to decrease. Handbrakes should
be pulled ON towards the operator. Tab levers downward for the ‘ON

posi tion.

22.7 Other Requirements. To prevent accidents it is to be inpossible for
vehicles Gear shift to ‘junp’ out of gear, and Automatic Transm ssion
Is not to rest between settings.

23 Push-Pull Controls (B2.15)

23.1 Characteristics for Push-Pull Controls. This is a conpact control
for the selection of two or three nutually exclusive functions. Three
position controls should only be used when selection of the wong position
Is not critical. \Were panel space is limted, two related but distinct
functions, ie '"ONOFF and ‘GAIN, nmay be governed by a push-pull/rotary
knob.

23.2 Location. The location and position of push-pull control relative to
the operator should be conpatible with reach limts, nobility, natural
movenents and strength capabilities (see Parts 2 & 3 of this Standard).
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23.3 Recommended Di nensi ons.

Control Type

Di mensi ons & O earance

Low Resi st ance

(ROTATE)

—

DIAMETER

PUSH-PULL

Di aneter: 19mm M ni mum

Rot ati on: cl ockwi se = gain

Edge spacing: adj acent controls
40mm(55 gl oved) M ninum

Cl earance: behind control, when
pushed in, to panel surface.
25m(28 gl oved) M ni num

wi dt h: 100mm M ni num
dept h: 16 M n 38nmm Max
t

‘W
‘D e
‘T hi ckness: 10 M n 25mm Max

Edge spacing: adjacent controls
Horizonal array 13mm M ni num
vertical array
40mm( 50 gl oved) M ni mumn
Cl earance: behind control, when
pushed in, to panel surface.
40mm(46 gl oved) M nimum

‘W= wth: 100m( 125 gl oved) Mn
‘D= depth: 16 M n 38mm Max
‘B = grasp breath:

35m( 45 gl oved) Maxi mum

Edge spacing: adj acent controls
hori zonal array 13mm M ni num
vertical array

40mm(50 gl oved) M nimum
Cl earance: behind control, when
pushed in, to panel surface
Is covered with grasp breath.

Fig 26 Push-Pul |

Control Dinensions
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23.4 Shape. The shape of the push-pull control can be determned after
consi dering the mechanical advantage of the system operator position and
the limtations of the 5th percentile operator (see Part 2 of this Defence
Standard). It is not to have any sharp edges, anti slip texture can be
consi der ed.

23.5 Displacenent Resistance. Displacenent, the movenent fromthe front
of the control in the push position to the front of the control in the pull
position, should be Low resistance, 15 mm Mninum 30 nmis preferred.

‘T & *'D Bar, 25 mm Mnimum 50 mmis preferred.

Resi stance, Push-pull force for two finger operation of 18N is desirable.
Four finger operation 45N Maximum shoul d be adopt ed.

23.6 Direction of Mtion. A pulling notion should correspond to ‘ON or
system activation, a pushing notion should correspond to ‘OFF or system
deactivation.

23.7 O her Requirements. The shaft should normally be non-rotating,
except where the handle requires an initial turn to disengage or unlock the
control or when a conbined type is used.

24 Slide Swtches (B2.16)

24.1 Characteristics for Slide Switches. These may be used for sequential
sel ection between two or three discrete positions and are particularly
useful when arranged in a matrix where they permt easy visible indication
of operating position. They are |ess conpact than rotary selectors.

24.2 Location. The location and position of slide switches, either as
single units or in banks, should be conmpatible with reach limtations and
the natural novements of the human operator (see Part 2 of this Standard).
Mounting is normally vertical, except where equi pment function nakes

hori zontal nounting nore appropriate.

49



| NT DEF STAN 00-25 (PART 10)/1

24.3 Recommended Di nensions.

'I"
~
-—
i[
B

ACTUATOR

Act uat or Height 'H Wdth W

Length ‘L’

6mm( 13nm G oved) M ni num

6mm M ni mum 5m M ni num

EDGE SPACING ‘' S':

. f—

Single Switch
Singl e Finger

Sequence Qperation
Single Finger

Simult Operation
Different Fingers

19mm M ni num

13mm M ni mum

16nmm M ni num

50mm Maxi mum

25mm Maxi mum

19nmm Maxi mum

Fig 27 Slide Switch Dinensions
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24.4 Shape. The shape is rectangular with a ribbed surface for friction
in operation. It is not to have any sharp edges.

24.5 Displacenment resistance. Resistance should be elastic, building up
towards each position then dropping. The follow ng resistance can be
adopted. Small switches (<9 nmm'H x 10 Mm ‘W x 10 mm ‘L") 2.8n min
4.5n max. Large switches (>9 nmm'H x 10 mm ‘W x 10 mm ‘L") 4.5n min
11n nax.

24.6 Direction of Mtion. ‘Down’ or towards the operator is to correspond
to "ON.

24.7 Oher Requirenents. It is recoomended where there are nore than two
positions that an index mark on the left-hand side be considered.

25 Push Buttons (B4.17)

25.1 Characteristics for Push Buttons. Finger operation, nonentary
contact (push & hold ‘ON/release ‘OFF ), alternate action (push ‘ON/ push
‘OFF') these are particularly useful for frequently operated control
functions and require little time and effort to activate. Primary
applications are in the sinple swtching between two conditions. A

di sadvantage that their state of activation is not readily visible.

Emer gency applications when rapid and positive action is required, nmushroom
shaped buttons operated by striking with the fist or pal mof the hand
shoul d be used.

25.2 Location. Push buttons are to be located within easy reach of the
operator taking into account such constraints as acceleration restraint
systens and protective clothing requirenents.
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25.3 Recommended Di nensi ons.

Fi nger/ Thunb

o g 3

D aneter ='D

Fi st/ Pal m

S5

TOP'

Fi nger Qperation

Thunmb Operation

Pal m Qperation

10m(20 Goved) Mn

19m(25 G oved)Mn

40mm(50 G oved)Mn

25mm Maxi mum

25mMm Maxi mum

70mm Maxi mum

EDGE SPACING ‘S':

S j——

Single Button & One Finger 13m{25nmm gl oved) M n 50mm Max

Sequence Oper’n/Single Finger 6rm M n 13mm Max
Simult. Oper’'n/Different Fingers 6mm Mn 13mm Max
Fi st/ Pal m Qper'n 25mm M n 150mm Max

Fig 28 Push Button Dinensions
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25.4 Shape. Push buttons can be round, square or rectangular in shape
with a concave friction surface to prevent the bare or gloved digit
slipping. It is not to have any sharp edges. The nushroomtype is to be
used for EMERGENCY STOP control only.

25.5 Displacenent Resistance. Resistance can be elastic, starting |ow and
building up rapidly and then drop suddenly with control activation. The
fol l owing displacenent for finger tip operation 2 nmMn 6 nm Max and
Fist/palm 3 mm Mn 38 nm Max can be adopt ed.

The following resistances for: Single finger operation 2.8N Mn 11N Max
Si nul t aneously operation using different fingers 1.4N Mn 5.6N Max and
Fi st/pal m operation 2.8N Mn 23N Max can be adopt ed.

25.6 Direction of Mtion. Pushing the button down should correspond to
“ON or system activation. Striking the mushroom EMERGENCY STOP contr ol
type is to deactivate the system

25.7 Other Requirements. To prevent accidental activation, the button can
be recessed into the control panel. Locating of nmushroom EMERGENCY STCP
controls away fromany other controls may hel p prevent accidenta

activation. Finger or thunb operated push buttons shoul d possess a high
friction or concave surface to prevent the bare or gloved digit slipping
Wiere prevention of accidental activation is inportant, a channel or cover
guard is to be provided. The guard is not to interfere with the function
of the control. The three main types of push button function are latching
push-on and |ock-on. Activation may be indicated by an audible click,
where possi bl e, acconpanied by a sudden drop in resistance. The button

can remain depressed until the circuit is deactivated. Control position is
not easily identifiable visually, so either backlighting or a display
indicating control position may be used for critical functions or dinmy lit
wor kpl aces.

26 Legend Switches (B4.18)

26.1 Characteristics for Legend Switches. These are a special type of
push button switch and are used to display qualitative information on
system status, which requires the operator to activate the contro
associated with it. Appropriate to use when functional grouping or matrix
of control switches and indicators is required, but space is very linmted.
There are two main types ‘Illumnated’, where the legend is visibility
iIlum nated when the switch is activated or ‘Permanent’ where the legend is
visible whatever the state of the swtch

26.2 Location. Legend switches are to be |ocated within easy reach of the
operator taking into account such constraints as acceleration restraint
systens and protective clothing requirement
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26. 3 Recommended Di nensions.

Swi tch Di nensi on
‘D

Barri Wdth
arrier, |

Barri, %Ei Dept h

19mm( 25mMm G oved) M n

3mm M ni mum

5mm M ni mum

38mm Maxi mum

6mm Maxi mum

6mm Maxi mum

EDGE SPACI NG Shoul d Correspond To Barrier w dth Bw

Fig 29 Legend Switch Dinensions
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26.4 Shape. Legend switches can be square or rectangular in form It
Is not to have any sharp edges.

26.5 Displacenent Resistance. Activation of the control can be indicated
by a positive tactile or auditory cue, ie a ‘click’. In the case of

integral illumnated the legend is to be lit.
RESI STANCE DI SPLACEMENT
M NI MUM MAXI MUM M NI MUM MAXI MUM
STANDARD 2. 8N 16. 7N 3mm 6 M
LEGEND (5.6N for use
SW TCHES in noving
vehi cl es)
‘Donme Snap
Action’ 1.5N 2. 5N 0. 7mm 1.0 mm
Menbr ane/ Cont act
Tactile
Legend
Switch “Conductive
Menbr ane 2. ON 3. ON 0.5 mm 1.0 mm
Cont act

Fig 30 Legend Switch Displacement Resistance

26.6 Direction of Mtion. Pushing the button down is to correspond to
“ON or system activation.

26.7 Qther Requirenments. ‘Illumnated ; The switch illumnation is to be
repl aceable fromthe front of the panel by hand with the |egend covers
keyed to prevent the possibility of interchanging the |egends. The
illumnation reliability should be greater than 100,000 hrs ‘Mean Time
Between Failure’ (MIBF).

27 Foot Qperated Switches (B4.19)

27.1 Characteristics for Foot Operated Swtches. These are a special type
of push button switch and are used where the operator’s hands are occupied
and normally located out of his view Applications are to be limted to

i nfrequent operations.

27.2 Location. Located within the operator’s leg reach (see Part 2 of
this Standard). The position of the foot switch is to permt operation by
the toes and the ball of the foot, rather than the heel. It ought to be
clear of any obstruction so that the ball of the foot can centre on the
switch and the heel rest on the floor
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27.3 Recommended Di nensions.

SWITCH
CAP

s X
SWITCH _.!'ka._

Dianeter ='D Cap Displacement ="A

"D 13mm(30nm for NBC overboots) M ninum

EDGE SPACI NG

More than one switch is NOT reconmended.

Should it be necessary then the follow ng should be used.
Horizontal |y edge spacing of 75nm M ni num
Vertically edge spacing of 120nm Maxi mum

Fig 31 Foot Operated Switch Dinmensions
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27.4 Shape. Normally round. It is not to have any sharp edges.

27.5 Displacenent Resistance. Resistance ought to be elastic, starting

| ow and building up rapidly and then drop suddenly with an auditory ‘click’
as the control is activated. The follow ng Displacenent of 13 nm (25 mm
using heavy footwear) Mn 65 nm Max, Resistance of 45N with foot resting on
the switch (18N with foot NOT resting on the switch) 90N Max shoul d be
adopt ed.

27.6 Direction of Mtion. Pushing the switch cap down is to correspond to
“ON or system activation.

27.7 Qther Requirenents. The switch cap is to have a high friction
surface. A safety requirement is that rubber cap covers should not be
used.

28 Rocker Switches (B4.20)

28.1 Characteristics for Rocker Switches. These are available as an
alternative to the toggle switch in the selection between two conditions,
especially where the protruding handle of the toggle switch presents a
hazard.  The operating position of a rocker switch is not as readily
visible as that of the toggle switch. The three position rocker swtch
shoul d only be used where a rotary switch is inappropriate, ie due to
limtation in available panel space. Mre than three positions are not to
be used.

28.2 Location. Vertical orientation of rocker swtches can be adopted
except where conpatibility with the controlled function or equi pment
|l ocation makes a horizontal orientation nore appropriate.

28. 3 Recommended Di mensions.

ROCKER SWTCH ‘ WNG

Wdth="W 6mm M ni rum 20mm Maxi mum

Length = L' O One Wng O The Switch 13mm M n 18nmm Max

SPACING ‘S
‘S = Centre-to-Centre Spacing 28m(40nm G oved) M ni num

Fig 32 Rocker Switch Dinmensions
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28.4 Shape. Normally rectangular wing shape. It is not to have any sharp
edges.

28.5 Displacenment Resistance. Resistance should gradually increase and
then drop as the switch snaps into position with an auditory ‘click’ as the
control is activated. Wwen the wing is depressed, height ‘H =3 nmMn

5 mm Max, the raised wing angle ‘A" should be 30° Mn 50° Max. Resistance
of 2.8N Mn 11N Max shoul d be adopted.

28.6 Direction of Mtion. For vertical orientation, activation of the
switch by pressing down the lower wing should correspond to ‘ON. When
horizontal orientation, activation of the switch by pressing down the right
hand wing should correspond to ‘ON

28.7 Qther Requirements. Conspicuous swtch positions cues my be
provided by alternate colour or contrast for 'ON and/or 'OFF ‘settings

An illumnated *ON position is useful as another feedback cue (see Parts 6
and of this Standard).

PREFERRED PHYSI CAL SPECI FI CATI ONS FOR DATA ENTRY CONTROLS

29 Keyboards (C5.21)

29.1 Characteristics for Keyboards. These have the advantage of w de user
acceptance in the context of data entry, changing to alternative character
sets by the use of a shift key. The standard typewiter, QAERTY key
configuration is used where a general purpose entry requirement cannot be
satisfied by nuneric keypads

29.2 Location. The keyboard should be | ocated horizontally or at
approximately the level of the el bow of the seated operator and directly in
front of the operator. \Were possible the keyboard 1s to be detachable to
permt the operator to place it where it is most confortable.
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29.3 Recommended Di nensions.

Layout O Keys For Typical Typewriter

wt HAUHABHARAKEEE8

usQWERTYUlOP?mm ’

“1 [oec] [A]s[DIFlc]n]o]lx]r]:i]’ i

L L zx]clvisniml: L 17101 (=]
L ]

KEY SIZE, For Low Level Vibration Environment

Bare Handed 10nm M ninum | 19nmm Maxi mum | 14mm Preferred

A oved 15mm M ni num 22mm preferred

KEY SIZE, Vehicle Applications

Bare Handed 10mm M nimum | 25nm Maxi num

d oved 19nrm M ni mum | 25mm Maxi mum

EDGE SPACI NG
Preferred For Sequential Oper’'n Edge-Edge Spacing 6.5nm

A Spacing O 13mm WI| Reduce Risk Error In Vibration

Fig 33 Keyboard Dimensions
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29.4 Shape. Keys may be circular, square or rectangular with a dished top
surface. They are not to have any sharp edges

29.5 Displacement Resistance. Keys should exhibit elastic resistance, but
resi stance characteristics may be determ ned by the operationa
requirements of the equipnent.

Di spl acenent for Al phanuneric operation 1.3 mmMn 6.3 nmm Max
Nuneric and Dual function operation 0.8 Mm Mn 4.8 nm Max
Menbrane ‘tactile’ keys 0.7 nm M ni mum

Resi stance for sequential Al phanuneric operation 0.25N Mn 1.5N Max
Nuneric input, vehicle application 2.8N Mn 6.7N Max
Menbrane ‘tactile’ keys 2N Mn

29.6 Direction of Mtion. Touching/striking the key down should activate
the key action then the key should return to its normal position.

29.7 Oher Requirements. Keys within a keyboard should exhibit uniform
characteristics. Under conditions of vibration it is desirable for the key
to incorporate positive tactile feedback to indicate activation, ie ‘snap
action. For mlitary applications the entire keyboard is to be designed
with NBC decontanination requirements in mnd. The advantage in the use of
menbrane ‘tactile’ keys that have ‘wi pe over’ covers, which still permt
key activation are to be considered

30 Keypads (C5.22)

30.1 Characteristics for Keypads. The keypad is used when nuneric
information only is to be entered into the system It occupies a snaller
area than the al phanunmeric keyboard and can be used nore rapidly than the
QVERTY |ayout for nuneric entry.

30.2 Location. The keypad can be mounted horizontally or vertica
depending on the operational requirements. \Wen horizontal it should be

| ocated at approximately the |evel of the el bow of the seated operator and
directly in front of the operator. \Where possible the keypad shoul d be
detachable to permt the operator to place it where it is nost confortable.
Wien nounted vertically, provision should be nade for the operator to
steady the hand during operation.
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30. 3 Recommended Di nensi ons. If nmounted vertically, mninmmkey size
should be 19 mmto pernmt operation with the thunb whilst the remaining

fingers steady the hand.

Typi cal _Tel ephone Key Layout

1 2 3

4 5 6

7 8 1] 9
0

KEY SIZE, For Low Level Vibration Environment

Bare Handed 10mm M ni mum 19mm Maxi mum | 14mm Preferred

d oved 15mm M ni mum 22mm Preferred

KEY SIZE, Vehicle Applications

Bare Handed 10nm M nimum | 25mm Maxi mum

A oved [ 9rm M nimum | 25mm Maxi num

EDGE SPACI NG

Preferred for sequential oper’'n edge-edge spacing 6.5nmm

A spacing of 13mmwill reduce risk error in vibration

Fig 34 Keypad Di mensions
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30.4 Shape. Keys may be circular, square or rectangular with a dished top
surface. They are not to have any sharp edges.

30.5 Displacenent Resistance. Keys should exhibit elastic resistance, but
resistance characteristics may be determned by the operationa
requirements of the equipnent.

Di spl acenent for Al phanuneric operation 1.3 nmMn 6.3 nm Max
Nureric and Dual function operation 0.8 nm Mn 4.8 nm Max
Menbrane ‘tactile’ keys 0.7 mm M ni num

Resi stance for sequential Al phanumeric operation 0.25 Mn 1.5N Max
Nuneric input, vehicle application 2.8N Mn 6.7N Max
Menbrane ‘'tactile’ keys' 2N M ni num

30.6 Direction of Mtion. Touching the key down should activate the key
action then the key should return to its normal position.

30.7 Oher Requirenents. Keys within a keypad shoul d exhibit uniform
characteristics. Under conditions of vibration it is desirable for the key
to incorporate positive tactile feedback to indicate activation, ie ‘snap
action. Keys for ‘cancelling’ and ‘enter’ should be provided. For
mlitary applications the entire keypad shoul d be designed with NBC
decontam nation requirenents in mnd.

31 Keysets (C5.23)

31.1 Characteristics for Keysets, dedicated functions. Keysets wth each
key dedicated to a specific switching function or command should be used
when the nunber of functions is relatively small and unchanging. In data
entry gpplications they may be used instead of keyboards to enter system
commands

31.2 Location. Dedicated keysets should be |ocated and configured
according to the task of the operator, such as taking into account norna
operational sequences (see Part 4 of this Standard).
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31.3 Recommended Dinensions. Dedicated keysets should conformto the
recommendations for keyboards, except where a label is necessary on the
keycap for identification purposes. In this case |egend swtches (B4.18)
di mensions are appropriate.

S| ZE: Layout O Keys

KEY SIZE, For Low Level Vibration Environnent

Bare Handed 10mm M nimum | 19nm Maxi mum | 14mm Preferred

A oved 15mm M ni num 22mm preferred

KEY SIZE, Vehicle Applications

Bare handed 10mm M ni mum | 25mm Maxi num

d oved 19mm M ni mum | 25mm Maxi mum

EDGE SPACI NG
Preferred For Sequential Oper’'n Edge-Edge Spacing 6.5nm

A Spacing O 13mm WI| Reduce Risk Error In Vibration

Fig 35 Keyset Dimensions
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31.4 Shape. Keys may be circular, square or rectangular with a dished top
surface. They are not to have any sharp edges

31.5 Displacement Resistance. Keys should exhibit elastic resistance, but
resi stance characteristics should be determ ned by the operationa
requirements of the equipnent.

Di spl acenent for Al phanuneric operation 1.3 mmMn 6.3 nm Max
Nuneric and Dual function operation 0.8 nm Mn 4.8 nm Max
Menbrane ‘tactile’ keys 0.7 nm M ni num

Resi stance for sequential Al phanuneric operation 0.25N Mn 1.5N Max
Nureric input, vehicle application 2.8N Mn 6.7N Max
Menbrane ‘tactile’ keys ' 2N M ni num

31.6 Direction of Mtion. Touching the key down should activate the key
action then the key should return to its normal position.

31.7 Qther Requirenments. Keys within a keyset should exhibit uniform
characteristics. Under conditions of vibration it is desirable for the key
to incorporate positive tactile feedback to indicate activation, ie ‘snap
action. For mlitary applications the entire keyset should be designed

wi th NBC decontami nation requirenents in mnd

32 Multi-Function Keysets (C5.24)

32.1 Characteristics for Milti-Function Keysets. These offer a neans of
changi ng the operating functions of individual keys. They can be utilized
when switching requirenents vary substantially during different phases or
modes of operation and when the total number of functions to be swtched
cannot be conveniently handled by dedicated keys. The risk of error in
selection is higher than is the case with dedicated keys, as the sanme key
wi Il have different functions at different tines. Consequently
?ulti;function keys ‘ARE NOT to be used for the selection of critica
unctions’

32.2 Location. In multi-function keys, the current function of each key
is to be clearly visible and the |abels are not to be close to their

rel evant keys. Labels which are not applicable to the selected node shoul d
not be visible. Those switches which nmay not be selected in the current
mode may be indicated, ie by extinguishing an integral Iight.
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32.3 Recommended Dinmensions.  Milti-function keys
recomendations for keyboards, except where a | abel

are to conformto the

I's necessary for

identification purposes.

SIZE: Layout Of K

Example of computerllK

g
’ CHANGE
FDICR

!

L

oD

eys

PAG
MAf R

\'/!L
I
1

Multi-function keys f

PARA
MARVER

DATE
3 TIME

GLOBAL
REPLC

\

LIBRY REPLC

>
. SHIFT

CONT

CONT
<AcH SACH

L

KEY Sl ZE, For Low Level Vi

bration Environnent

Bare Handed 10mm M ni mum

19nm Maxi num | 14nm Preferred

A oved 15mm M ni mum

22mm preferred

KEY SIZE, Vehicle Applicat

i ons

Bare Handed 10mm M ni num

25mm Maxi mum

A oved 19mm M ni mum

25mm Maxi mum

EDGE SPACI NG
Preferred For Sequenti al

A Spacing, O 13mm W |

Reduce Risk Error In Vibration

Oper’ n Edge- Edge Spacing 6.5nmm

Fig 36 Multi-Funct

i on Keyset Di nensions
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32.4 Shape. Keys may be circular, square or rectangular with a dished top
surface. They are not to have any sharp edges.

32.5 Displacenent Resistance. Keys should exhibit elastic resistance, but
resi stance characteristics can be determned by the operational
requi rements of the equipnent.

Di spl acenent for Al phanuneric operation 1.3 mmMn 6.3 mm Max
Nurreric and Dual function operation 0.8 Mm Mn 4.8 mm Max
Menbrane‘ tactile’ keys 0.7 nm M ni num

Resi stance for sequential Al phanuneric operation 0.25N Mn 1.5N Max
Nuneric input, vehicle application 2.8N Mn 6. 7N Max
Menbrane‘ tactile keys 2N M ni num

32.6 Direction of Mtion. Touching the key down should activate the key
action then the key should return to its normal position.

32.7 Oher Requirenments. Keys within a keyset should exhibit uniform
characteristics. Under conditions of vibration it is desirable for the key
to incorporate positive tactile feedback to indicate activation, ie ‘snap’
action. For mlitary applications the entire keyset is to be designed with
NBC decontam nation requirements in mnd.

33 Voice Recognition System (C6.25)

33.1 Characteristics for Voice Recognition System  Speech is the nost
natural communication nedium voice control decreases response tine and
reduces the incidence of operator errors. They are omidirectional in use,
and operabl e under |ow anbient |ight conditions. Data entry by direct
voice input (DVI) typically consists of a single utterance, however a
critical task during high workload nust not rely on DVI. Voice control
systems are a potential alternative to keyboard and other nanual |y operated
i nput devi ces when hands are busy el sewhere.

33.2 Location. Assess if proposed |ocation is suitable.

33.3 Recommended Dinensions. Panel space requirements are small and the
equi pment required would be designed to suit, ancillary equipnment can be
stored el sewhere (see Parts 8 and 9 of this Standard).

33.4 Shape. As appropriate (see Parts 8 and 9 of this Standard).

33.5 Displacenent Resistance. Not appropriate.

33.6 Direction of Mtion. Omidirectional in use.

33.7 Oher Requirenents. The systems are to function under the effects of
interfering factors which may be inposed under the nost severe conditions
of use. The operator’s voice characteristics will be altered by a variety
of factors associated with the operational environnent. The system shoul d
therefore maintain an acceptable command recognition rate in spite of these
vocal and environmental changes. Specialist advice is to be obtained on
the viability of voice control for specific applications and the systemis
preferably to be tested for reliability under a full range of operational
conditions, wth decontam nation requirenents in nind.
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34 Touch Displays (C7.26)

34.1 Characteristics for Touch Displays. Pointing with the finger or a
pointer is a very natural and rapid neans of designation on a display. An
advantage of the touch display is that there are no | oose sensors or probes
whi ch may become damaged. A button or simlar control needs to be operated
with the other hand to command storage of the designated co-ordinates. A
di sadvantage is that the display is obscured during use and the surface can
become soiled. Touch displays may be used for the designation of points on
a Cathode-Ray Tube (CRT) or simlar display when the display is within
reach of the operator and line of sight is approximately normal to the

di splay surface.

34.2 Location. The screen surface should be within reach envel ope of the
fifth percentile operator (see Part 2 of this Standard).

34.3 Recommended Dinensions. The size of the display nust be adequate to
nmeet the visual requirenents of the task and to neet the required accuracy
of spatial designation performance (see Part 7 of this Standard).

Fig 37 Touch Display
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34.4 Shape. Standard CRT, simlar display.

34.5 Displacenent Resistance. Not appropriate.

34.6 Direction of Mtion. The direction of motion of the cursor should be
the same as that of the finger or pointer. It is preferable that novenment
of the finger or pointer across the screen surface should result in the
cursor moving at the sane rate and with a snooth notion

34.7 her Requirenents. Consideration should be given to whether
operation will be activated by first or last point of contact. The systens
shoul d function under the effects of interfering factors which may be

I nposed under the nost severe conditions of use and should be tested for
reliability under a full range of operational conditions.

35 Light Pen (C7.27)

35.1 Characteristics for Light Pen. System capabl e of sensing the beam
froma light pen touching or very close to the surface of a visual display.
The di sadvantages and advantages are the same as for touch displays, but
the light pen is attached to the systemby neans of a wire, and there is a
need to store the probe when not in use. However, the storage of the

desi gnated co-ordinates may be commanded, ie by neans of a ﬂush tip’ which
may conveniently be pressed against the screen surface. Light pens may be
used for the generation of freely drawn graphs.

35.2 Location. The screen surface should be within reach envel ope of the
fifth percentile operator (see Part 2 of this Standard).

35.3 Recommended Dinensions. The size of the display nust be adequate to
meet the visual requirenents of the task and to meet the required accuracy
of spatial designation performance (see Part 7 of this Standard).

LIGHT PEN

st
Length = ‘L 120nm M ni mum 180nm Maxi mum
Dianeter = ‘D 7mm M ni num 20mm Maxi mum

Fig 38 Light Pen Dimensions
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35.4 Shape. Standard CRT, simlar display. The light pen should take the
approxi mate formof a conventional pen, with surface texture to permt a
firm grip.

35.5 Displacenment Resistance. Not appropriate

35.6 Direction of Mtion. The direction of notion of the cursor should be
the same as that of the light pen. It is preferable that novenent of the
light pen across the screen surface should result in the cursor noving at
the same rate and with a snooth motion. \Wen used as a two axes
controller, contact with the screen surface shoul d cause the cursor to
appear at the designated co-ordinates on the display and to remain there
until the pen is renoved

35.7 Other Requirenents. Touch displays should not be used when |ong
sessions of spatial application are expected which could result in the
operator’s arm becomng fatigued. The systens should function under the
effects of interfering factors which nay be inposed under the nost severe
conditions of use and should be tested for reliability under a full range
of operational conditions. Replacenent of the Iight pen should be designed
to be a sinple matter of plugging in a replacenent, the | ead should be |ong
enough to remain slack in use (see Part 11 of this Standard).

36 Digitizing Tablet (C8.28)

36.1 Characteristics for Digitizing Tablet, graphics tablet, grid and
stylus. Simlar characteristics to the light pen/visual display screen,
except the operator is not required to be in contact with the screen. The
tablet will require space in front of the seated operator. The stylus is
attached to the systemby means of a wire and there is a need to store the
stylus when not in use. Digitizing tablet may be used for the generation
of free-drawn graphics

36.2 Location. The tablet should be located such as to maintain spatial
correspondence with the display, ie the left and right sides of the tablet
shoul d correspond to the left and right sides of the screen and the
furthernost side of the tablet to the top of the screen. The working

hei ght should be at elbow Ievel of the seated operator
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36.3 Recormended Di nensi ons. The size of the tablet and the display nust
be adequate to meet the visual requirements of the task and to neet the
required accuracy of spatial designation performance (see Part 7 of this
St andard).

-

000

/smus

Length =" L 120mm M ni mum 180mm Maxi mum

D aneter ='D 7mm M ni mum 20mm Maxi mum

Fig 39 Stylus Dinensions
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36.4 Shape. Standard CRT, sinmilar display. The stylus should take the
approxi mate formof a conventional pen, with surface texture to permt a
firm grip.

36.5 Displacement Resistance. Not appropriate

36.6 Direction of Mtion. The direction of notion of the cursor should be
the sanme as that of the stylus. It is preferable that nmovenent of the
stylus across the surface grid should result in the cursor noving at the
same rate and with a snooth notion. \When used as a two axes controller
contact with the tablet surface should cause the cursor to appear at the
desigq?ted co-ordinates on the display and to remain there until the penis
renoved.

36.7 Other Requirements. Replacenent of the stylus should be designed to
be a sinmple matter of plugging in a replacenent, the |ead should be |ong
enough to remain slack in use (see Part 11 of this Standard). The systens
shoul d function under the effects of interfering factors which may be

I nposed under the nmost severe conditions of use and should be tested for
reliability under a full range of operational conditions.

37 Mouse (C8.29)

37.1 Characteristics for Muse, free moving ‘X-Y controller. The nouse
may be operated by moving it in contact with any flat surface. There is

al so provision for the incorporation of one or nore conmand keys on the
mouse itself, thus permtting one hand operation. The operator is not
required to be in contact with the screen. The nouse will require space in
front of the seated operator. The nouse is attached to the system by neans
of a wire and there is a need to store the nouse when not in use. This
system requires |ess space than the graphics tablet.

37.2 Location. Aclear flat horizontal surface should be available upon
whi ch the mouse may be used. The working height should be at el bow | eve
of the seated operator.

37.3 Recommended Dinensions. The size of the display nust be adequate to
meet the visual requirements of the task and to meet the required accuracy
of spatial designation performance (see Part 7 of this Standard). The
mouse controller should fall wthin the follow ng:
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(==

W dt h( Thunb/ Fi nger G asp) Length Dept h
40mm 70mm 25mM M ni mum
70mm 120mm 40mm Maxi mum

Fig 40 Mouse Dinensions

37.4 Shape. Standard CRT, simlar display. The nouse to fit the
operation grip requirenents, with surface texture to permt a grip.

37.5 Displacenent Resistance. Not appropriate.

37.6 Direction of Mtion. A novement of the npuse across the operating
surface should result in a smooth correspondi ng novenent of the display
cursor. The system shoul d be designed such that when held in its norna
operating position the direction of motion of the mouse is reflected in the
nmotion of the cursor. The cursor should remain at the |ast designed
co-ordinates on the display and to renmain there, when the nmouse is lifted
and renoved

37.7 Qther Requirenents. The control buttons mounted on the nouse should
be located to permt operation of the nmouse with either hand. Replacenent
of the nouse should be designed to be a sinple matter of plugging in a
repl acenent, the lead should be I ong enough to remain slack in use (see
Part 11 of this Standard). The systems should function under the effects
of interfering factors which nay be inposed under the nost severe

condi tions of use and should be tested for reliability under a full range
of operational conditions.
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38 Rolling Ball (C8.30)

38.1 Characteristics for Rolling Ball, track ball, ball tracker, joyball
controller. These are different nanes for the same thing, it has
particul ar advantages when the cursor nust be nmoved across |arge distances
on the display, followed by fine adjustnent, rapid novenent can be achieved
by spinning the ball. It is well suited to application where there may be
accunul ative travel in a given direction. The rolling ball is unsuitable
for the tracking of rapidly noving targets, a joystick is nmore appropriate
in this application. It is less prone to accidental danmage than spati al
desi gnation devices incorporating stylus, light pen or nouse.

38.2 Location. The ball should be set into a horizontal panel or desk top
at around elbow |evel of the seated operator. It should be possible to
rest the third and fourth fingers against the horizontal surface to steady
the hand for fine adjustments. The distance fromthe ball to the front
edge of the panel nust be adequate to support the wist and forearmif the
ball is to be used for long periods. This is especially inportant if the
chair provided has no arnrests.

38.3 Recommended Dinensions. Snaller diameters within the range shown
should only be used for low precision control when panel space is limted.

BALL CONTRQL

(AN

' PANEL

l | SURFACE
DIAMETER

M ni mum | Maxi mum |Preferred

Di anet er 50mm 150nm | 00nm
Surface exposure ‘X° 100° 140° 120°
DISPLAY
CENTRE LINE ()
BALL TO |
FREE AREA
FRONT EDGE / [] | X/SURROUNDING
OF PANEL (d) . . BALL ()
VA —— TN\
| CONTROL
SPACING CENTRE LINE (b)

Laterial Displacement O |Free Area (Ball To
Control From Display [Round Ball Fron(t]I Panel
1 al ! bl 1 Cl ! '

ni | 50mm 120mm M ni mum

320mMm 250mm Maxi mum

Fig 41 Rolling Ball Dinensions
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38.4 Shape. Standard CRT, simlar display. Ball sphere shaped. The work
surface to fit the operational requirenents (see Part 4 of this Standard).

38.5 Displacement Resistance. The ball should exhibit low friction and
relatively high inertia to permt it to be spun for rapid and |arge cursor
movenent s.

Resi stance for precision ball adjustments 1.ON Mn 0.3N preferred
Envi ronnents subject to vibration/acceleration 1.7N Mn

38.6 Direction of Mtion. The ball should be rotatable in any direction.
A movement of the ball should result in a smoth correspondi ng movenent of
the display cursor.

38.7 Other Requirenents. The ball should be rotatable in any direction

w thout backlash or cross coupling. Use of a roughened surface will
inprove grip. If the control is to be used by operators wearing gloves the
“lip’” of the panel surface should be in close correspondence wth the bal
surface to prevent the glove naterial being caught in the gap during
operati on.
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ANNEX A

Definitions of Terns.

A.1 The definition of control ternms used in this Part of the Defence
Standard are |isted bel ow

A 2 Al phanuneric characters. Numerals and letters, eg appearing on a
keyboard or displ ay.

A 3 Acquisition. The first phase of a continuous control or tracking task
during which the initial error is reduced

A 4 Break-out force. The threshold force that nust be applied to the
control ler of a continuous variable, eg an isotonic joystick, before it is
displaced from its central position

A5 Contrast. (As applied to the visibility or lighting requirements of
controls difference in lumnance between features of the control and
the surrounding area. (Contrast has inportant inplications for visual
performance see Parts 6 and 7 of this Defence Standard).

A6 Control coding. A systemof principles by neans of which controls may
be rendered easily identifiable and distinguishable, eg by locating related
controls together, by labelling, by colouring related controls simlarly,
by the use of distinctive control shapes, or by the use of distinctive
control sizes.

A 7 Control law. A mathematical function describing the relationship
between the input demand to, for exanple, a joystick and the output from
it.

A 8 Cue. Anindication of a change in the state of a systemwhich wll
affect operator’s subsequent actions.

A. 9 Deadspace. A portion of the movement of the controller of a
continuous variable, eg an isotonic joystick, which does not result in a
change in the output of the controller

A. 10 Designation. An action on the part of an operator indicating that
acquisition is conplete, or that a cursor has been noved to the desired
point on a display.

A 11 Elastic resistance. A resistance to novenent which is proportiona
to control displacenent.

A 12 Feedback. (In the context of man-machine interaction) Information
from equi pnent indicating the consequences of the operator’s actions. Thus
the ‘click’ of a control as it snaps into a discrete position indicates to
the operator that a setting has been reached.

A 13 lnertial resistance. A resistance to nmovenent which is caused by the
mass of the controls.

A 14 |sonetric. A type of control operating such that its output signa
is proportional to the force applied to it, eg force sensitive joystick
controls
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ANNEX A (Concl uded)

A 15 Isotonic. A control type operating such that its output signal is
proportional to the displacement applied to it.

A 16 Kinaesthesia. The sense of body orientation and |inb position.

A 17 Percentile. (As applied to the description of human characteristics
such as size and weight). The value of a neasured characteristic bel ow
which lies a given percentage of a population. Thus the fiftieth
percentile for height is that height bel ow which Iies 50 per cent of the
popul ation and the ninety fifth percentile for weight is that weight bel ow
which lies 95 per cent of the popul ation.

A 18 Population stereotype. An expectation exhibited by a population of
users of the manner of operation of a control, which normally devel ops as a
result of learning and experience (see annex C).

A 19 Static friction. The force opposing the initial novenent of a
controll er whi ch reduces once the novenent has started, ('inertia in
control novenent).

A 20 Tactileltactual. Sensations arising as a result of touch. Tactile
information can be disrupted by the wearing of protective gloves

A 21 Tracking. The continuous control of a systemby an operator in
response to the behaviour of a target motion of which is outside his
control. An exanple of a tracking task is the following of a noving target
by the use of a weapon sighting system

A 22 Viscous resistance. A resistance to novement which is proportiona
to the velocity of the control novenent.
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ANNEX B

Control Coding

B.1 Specifies the characteristic method of rendering controls identifiable
thereby reducing the time taken by the operator to find the correct
control. Effective control coding inproves operator performnce and
reduces training tine.

B.2 Location Coding

B.2.1 If a control or group of controls is located at a specific place
with respect to the operator’s body to other controls in the workspace, it
is possible for the operator to use this know edge for control
identification purposes.

B.2.2 Location coding is the nost effective coding method under conditions
in which the control cannot be seen because of low illumination |evels or
because the control is not positioned in the field of view Even when the
control is visible, location can supplenent visual coding and coding of
controls in this way is to some extent the natural result of good workpl ace
design (see Part 4 of this Defence Standard).

B.2.3 The grouping of ‘famlies’ of functionally related controls helps
the operator to find individual controls by limting search to a smal
subset of the devices on his control panel. Sequentially used controls
wi Il benefit froman arrangenent such that they are placed adjacent to one
anot her.

B.2.4 The extent to which |ocation nmay be used as the sole nmeans of
identifying controls will depend upon the nobility of the operator. If his
position is constrained then |ocation coding can be extrenely effective,

eg vehicle pedals are readily identifiable by their location. The nethod
becomes | ess effective as the nunber of controls to be discrimnated
increases especially if they nmust be placed close together. It is also
less effective if the operator is changing his position with respect to the
controls

B.2.5 Wen location coding is used for controls which cannot be seen the
shoul d be positioned in front of rather than behind the operator. Controls
inthe forward area should be 150 mm - 200 mm apart, while those to the
sides and to the back of the operator should be 300 nm - 400 nm apart

B.3 Labelling
B.3.1 Labels may be placed on or near controls to indicate their function
and may bear a witten legend or a pictorial symbol illustrating the

purpose of the control

B.3.2 Labelling is the sinplest method of coding having the advantage of
requiring little or no training for use by the operator. However, [labels
must meet the visual requirenents of the operator in terns of size,
illumnation and contrast if they are to be adequate (see Part 6 of this
Def ence Standard). It nust be possible for the operator to read the |egend
while performng his task and the |abels should be appropriate brief,

clear and unanbi guous, containing the basic information needed
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ANNEX B (Concl uded)

B. 3.3 Abstract synbols should only be used when their neaning is
understood by the population of users. Technical terns should also be

avoi ded unl ess they are absolutely necessary and famliar to all operators.
Care should be taken to ensure that visually simlar |abels are not used on
different controls

B.3.4 Letters and numerals should be permanent and clearly |egible under
the nost extrene conditions of use likely to be encountered. Latin block
letters and Arabic nunerals are recommended. Roman nunerals shoul d not be
uFed. Col ours may be used to enhance contrast with the background, see
clause B.5

B.3.5 In the positioning of labels they should not be placed such that
they are obscured by the operator’s hand when adjusting the control and
they shoul d remain |egible when the control has been adjusted, eg in the
case of a rotary knob the l[abel should not be inverted when the control is
t ur ned.

B.3.6 Labels should be |ocated either on the controls or adjacent to them
normal | y above, except with controls placed above the operator’s head in
whi ch case location belowis nore appropriate. They should be sufficiently
close to the control for there to be no confusion as to which |abel goes
with which control. Location nust be systematic, as uniformas possible
and consistent between panels.

B.4 Col our Coding

B.4.1 Different colours may be used to discrimnate between controls and
the use of the sane colour can indicate related controls.

B.4.2 As with [abels colour coding can only be used when the operator is
able to view the controls whilst performng his task and the col ours must
remain distinctive under the nost extreme conditions of use.

B.4.3 Colour coding is nost useful when the operator nust search through a
| arge nunber of controls on a panel as this can reduce the task to one of
searching through a smaller subset of controls.

NOTE : Col our coding should only be used as a supplenent to other coding

met hods, as colour blind operators may otherw se be unable to distinguish
controls
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ANNEX C

Popul ation Stereotypes

C.1 Specifies the characteristics of people raised in a technol ogi ca
culture devel oping expectations of the method of operation of controls and
displays. Sone of these expectations will develop as a result of know edge
of the operation of the equipnent but others arise as a result of learning
and by being exposed to control devices. Exanples of this are the
expectations that pushing a toggle switch down in the United Kingdom will
result in equipment being activated, that turning a potentionmeter clockw se
will increase the value of the varied paraneter but that turning the tap
associated with a valve clockwise will decrease the rate of flow of a

fluid. These expectations are called population stereotypes, as variations
exi st between the one population and another.

C.2 Design Guidelines. The designer nust consider the population of users
for which the equipment is designed when configuring the controls. If the
users are not United Kingdom citizens the nost appropriate node of
operation of controls may differ from that which the designer may expect.
For exanple, United States of Anerica operators would expect to move a
toggle switch upwards to activate equipment in contrast to the typica
United Kingdom configuration.

As a general rule unless direction of operation is logically natural or
intrinsic to the operation of equipnent, eg turning a steering wheel to the
right to change direction to the right, the designer should be sensitive to
variations in popul ation stereotypes. \Were possible United Kingdom
stereotypes have been included under the relevant control Standards

However, there will be occasions in which the stereotype is unclear,

eg when, due to a change in technology, potentioneter controlled systens
are utilized to vary flow rate in a situation in which manually operated
val ves were used previously. On these occasions advice should be sought
from human factors specialists and it may be necessary to determne the
appropriate nethod of operation by experimental methods. Specialist advice
shoul d al so be sought if design is aimed at a foreign population of users.

C.3 Control/Display Relationships. Conventions exist in the particular
relationship between controls and the displays associated with them  These
conventions apply with respect to the direction of motion of displays in
response to control demands and with respect to the positioning of the
display and its associated control in an array of such devices. Detailed
advice is given in MCormck and Sanders (1982) Chapter 8
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