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THE HUMAN FACTORS ENGINEERING PRODUCTS AND SERVICES AT LOCKHEED

This MIL-STD-1472D checklist was developed by the Lockheed Human Factors Engineering group. Itis a
job aid we use every day on programs, proposals, and out in the field. Since 1959, our group has delivered
products like this one, plus software guidelines and graphical user interfaces (GUIs), task analyses, facility layouts,
part-task training simulations, and many other diversified products to both military and commercial customers.

One resource which has helped Lockheed win major contracts in the pas 3 years is our GUI software
development lab. It has the latest workstations and software running in a X Windows/Motif environment for
developing prototypes and testing their usability. This Open Systems approach has enabled us to merge
commercial off-the-shelf applications, such as signal processing, modules, expert systems, and mapping databases
with GUI Builder Toolkits. It provides a single programming environment for developing high quality user interfaces,
which will satisfy your design, cost, and schedule requirements.

To obtain further information about our services, please contact:

Connie Goddard, Supervisor

Human Factors Engineering

Lockheed Missiles and Space Company
O/73-11, B/564, F/5

Sunnyvale, CA 94088-3504

(408) 742-4383



THE MIL-STD-1472D CHECKLIST

This booklet is a checklist for recording human factors engineering evaluations of how well military systems,
equipment, software, and facility characteristics comply with human factors engineering design criteria. It is a
sequential listing of all major MIL-STD-1472D Section 5.0 paragraph headings. You can use it with or without MIL-
STD-1472D, depending on how familiar you are with the detailed criteria.

The sequential listing shows you at a glance the breadth of coverage necessary for a complete human
engineering evaluation for any selected topic. The main paragraph headings serve as easy reminders to make sure
no area of concern is overlooked.



OTHER APPLICATIONS

Besides allowing you to make direct compliance checks of criteria to hardware, software, or facility
characteristics, the checklist can serve as a vehicle for making other types of comparisons between different
systems or to identify subsets of requirements for testing.

For instance, it can be used to identify the critical MIL-STD-1472D design characteristic of an existing system,
which, if altered in an upgraded system, would severely affect human performance of cross-trained operators. It
can be used to identify only those directly testable design requirements that, if not satisfied, would critically degrade
system performance.

Thus, the checklist is a convenient format for organizing different types of evaluations. You may find other uses
for it, too.



CHECKLIST FORMAT

The numbered paragraph headings are presented in a legal display format. Both the first and second levels are
flush left to consolidate space. Most checklist entries can be made at the second, third, and fourth levels.

Not all paragraph headings are underlined as in MIL-STD-1472D; instead, capitalizing, bolding, and underlining
are used to direct the readers’ attention through the five levels of requirements.

Specifics references to Tables and Figures, per MIL-STD-1472D, are included in the applicable line item.
First-level section headings in section 5.0 (Detailed Requirements) are on each of the gray tab pages.
Note pages are inserted at the end of each chapter for recording comments, drawing diagrams, etc.

Ten yellow discrepancy report (DRs) forms are provided at the end of the checklist.

The typeface is Helvetica, 9 pt.



HOW TO USE THIS CHECKLIST

Check the Satisfactory (SAT) column across from the criteria if the characteristic complies.

Check the Not Satisfactory (N/S) column if a characteristic is not immediately applicable.

Check the column marked Discrepancy Report (DR) if you decide that the particular hardware, software, or
system design characteristic severely violates MIL-STD-1472D criteria and standards. Fill out a yellow color coded

DR form.

Use the checklist as often as space allows, or use it for “one shot” test and evaluations; record the item and
date, and place on the back cover for easy reference.
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5.11 Small Systems and EQUIPMENt..........cvveiieiieiie e ieiieeae
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4.0

GENERAL REQUIREMENTS



40 GENERAL REQUIREMENTS

Make your final assessment using section 4.0 (General Requirements) after you have analyzed the
software package, hardware, equipment, facility layout, or system using the Detailed Requirements section

(5.0).
4.1  ODJECLIVES. ... e,
4.2 Standardization.............cooeeiiiiiiii i,
4.3 Function AHoCation..........oovvvveiii i
4.4  Human Engineering Design.............ccooivvinenn.
45  Fail Safe Design..........cooiiiiiiiiiiiici e,
4.6  Simplicity of Design.........coovviiiiin i,
4.7 INtEraction..........ovviveiie i e,
4.8  SAfetY... .o
4.9  RUQJOEANESS. .. . iiieiee et e
410 NBC Survivability...........cccooooiiiiiii e,
411 EMPHardening.........coooov e iii i

SAT N/S DR N/A



NOTES



5.0

DETAILED REQUIREMENTS



DETAILED REQUIREMENTS

This section is divided into 15 detailed requirements subsections. Note pages are provided at the end of each
subsection.

The 15 detailed requirements are:

5.1 Control/Display Integration

5.2 Visual Displays

5.3 Audio Displays

5.4 Controls

5.5 Labeling

5.6 Anthropometry

5.7 Workspace Design

5.8 Environment

5.9 Design for Maintainer

5.10 Design of Equipment for Remote Handling
5.11 Small Systems and Equipment

5.12 Operational and Maintenance Vehicles
5.13 Hazards and Safety

5.14 Aerospace Vehicle Compartments
5.15 User-Computer Interface



NOTES



5.1

CONTROL/DISPLAY INTEGRATION



51 CONTROL/DISPLAY INTEGRATION

5.1.1 General Criteria

5.1.1.1
5.1.1.2
5.1.13
5.1.1.4
5.1.1.5
5.1.1.6

HIUMINATION . .. e e e e e e e e e e e e
SIMUIANEOUS ACCESS. ..o v vee e e e e e eeeeeeeee e

5.1.2 Position Relationships

5.121

Functional grouping........cccoooeiii i

Functional group arrangement

5.1.2.2
5.1.2.3

0TS0 1= o

Functional group marking............ccooeeviiieinnennnn.
CONSISTENCY ... vttt e e e e e e,
Location & arrangement.............ccccovvivennnnnnnn,
Arrangement within group.............coooovieennn

Left-to-right...

Vertical and horlzontal
SIMUITANEOUS USE... .t e e it e e e e e e
Multiple diSplays........coviiiii
Combined control.........ccooiiiiii
Separate PanelS.......o.ove e e
COMPONENE GrOUPS. .. .cvveree e e e eie e e e e e aae e
EMErgenCy USE.......ouii e e

5.1.3 Movement Relationships

5131
5.1.3.2
5.1.33
5.1.3.4
5.1.35
5.1.3.6
5.1.3.7
5.1.3.8
5.1.3.9

Lack of ambiguity .........................................
Timelag...
Moving ptr circ scales ..................................
Moving ptr, linear scales................cooeoieiinnn
Fixed ptr, circscales...........coocvvviiiieiin i,
Fixed ptr, linear scales................coccoeiiiiiiennnn.
Direct linkage.........ccooov i,
Commonoplane.........coceeiie i
Parallel movement............cccevvii i,

SAT N/S DR N/A

SAT N/S DR N/A




SAT N/S DR N/A
5.1.3 Movement Relationships (Cont.)

51.3.10 Labeling......ccccovviiiiii i

5.1.3.11 Movement direction..........cooevvevviiiiinnnnna...

514 Control/Display Movement Ratio

5.14.1 Minimizationof time..........cooooii e,

5.14.2 Range of display move.............c.ccoviiiieanns

5.14.3 Knob, coarse setting............ccovevviiiiiiiinnnnns

5.14.4 Knob, fine setting.........ccoooo i,

5145 Bracketing.......c.ocooviiiiiiiiii s e

5.1.4.6 Lever, coarse Setting...........ccovvviieiiinniennns

5.14.7 Lever two-dimen setting.............cccceee vevnnne,

5.1.4.8 (O70]8] 1 (=] £

SAT N/S DR N/A



NOTES



NOTES



5.2

VISUAL DISPLAYS



VISUAL DISPLAYS

5.2.1 General

52.1.1  Alerting/Wwarning..........coveeiiiieiiiiiine i e e
5.2.1.2 Display Hlumination and light distance
Display illumination
NOIMAL. ...
Night vision compatible.............coovi i,
Field use panel dimming...............ccooiiiiiin e,
Light distribution..........cooooe i,
CONTIaST. .. e
5213 Information
(G0 31T 0 |
e (=Tod ] o] o

Redundancy...
Combining operatlons/mamt |nfo ....................................
Display failure clarity...
Displaycircuitfailure.................................................
Unrelated markings.........ooooi i e,
D01 LX)  F
TIMEIINESS. ..t
Advisory and alerting.........ccoeieii i e
NBC contamination...........coovveieiii i
Numeric digital displays..........ccoovviiiiiiiiii e,
5.2.1.4  Location and arrangement
0o L1 o o

OFIENTALION. ...t nee s
RefleCtion. ... ..o
ViIDratioN. .. .ou e
Grouping...
Function and sequence ...............................................
Frequency Of USB......cv it i e e
IMPOIANCE. ... e e e
CONSISTENCY .. ettt et e e e e e e e e e
Maximum viewing diStanCe.............cooeeeviiiiiiiin e
Minimum viewing distance.............cooeiiii i
AIrcrew station Signals..........cove i i

SAT N/S DR N/A

SAT N/S DR N/A




SAT N/S DR N/A
5215 Coding

ODBJECHIVES. ..t

JLICE 1 0 =T

StANAArdiZatioON. ..o e

SYMDBOIOQY ... e

5.2.2 Transilluminated Displays
5.2.2.1 General

EQUIPMENt FESPONSE. .. .eu ittt e e e e e e e en
INFOrMaAtION . . e e

Positive feedbacK.......covovnie

7 0T o] oo P

I 0To% | (o) | P
Location, critical fuNCLIONS. .........oveieei e,

Maintenance displays..........ouvveiie i

LUMINANCE. .. et et e e e e e e e e e e e

False INdICAtION... ... e e e e e e e e e e e e e

Contrast within indicator..........covvveie i

Lamp redundanCy........ooeoveiieiiie e e

I 00T 8 (= o

Lamp removal method.............ooviiiiiiiii e

Lamp removal, safety..........cooooiii i,

a0 [ToF: (0] Qe 0)VL] TP

[@0] [o] oo 1o |1 o R

Flashing HghtS.........ccooii i e

5.2.2.2 Legend lights

Color CodiNg....cvee it e

Positive/negative legend............ccoiiiiiiiiiii

LtEerING . . et

Visibility and legibility..............oco

Multifunction legends. ..o

5.2.2.3  Simple indicator lights

Large, single pictorial panel................cooiiiiiiii

Relamping.......oooi i

Brightness. ..o

S
AT N/S DR N/A



SAT N/S DR N/A
5.2.3 Scale Indicators
5231 General
Types of scale INdiCators..........ooeevivi i,

Type of information.............cooooii i,
LiNEar SCAlES.....v vttt
Scale marking
GradUatioNS. ...t e e
Intermediate MarkS.......coovvii i
Numerals
MaJor MArKS. .. ... e e e e e e
Starting POINT. ... ov e
Pointers

MOUNEING. .. e e e e e

(©0] o]
LUmINanNCe CONraSt.......oviiit i e e e
Calibration information.............oviiii i,
Coding

Pattern or color COdiNg.........ovveiiiiiiie e
Choice of color coding.........c.ovveiiiiie i,
Pattern COaING......uvuuie it e e e
5.2.3.2 Moving-pointer, fixed scale indicators
Numerical progression........c.vevieieiie e,
(@ =T o1 =[] o P
Circular scale
Scale reading/pointer MOVE..........ooiiiiiieie e e
Zero position/direction..........cocvveie i i
Scale break........cooiii
Number of POINtErS.......covii i,
Pointer alignment...... ...
Relative position of marks................cocooviiiiiiiiee,
Curved, horizontal, and vertical straight scales
Scale reading/pointer MOVE..........ovvivie i i,
Zero posSition/direCtion...........ovvviie i e
Placement of pointers..........c.c.oooi it e,
Placement of numerals.............coocoiiiiiiiiii e,
Pointer alignment............ccoiiiiiiiiiii e

SAT N/S DR N/A



SAT N/S DR N/A
5.2.3.3  Fixed-pointer, moving-scale indicators

Numerical progression............cccevvveennnn. e

(O [101 -1 (0] o VR

Alignment of pointer..........coooviiiiiiiiiiii e

S ING . ettt

TraCKiNg. ..o

Moving tape displays........coeueviriiei i e

Composite scalar displays..........oovvveiiiiiiiiiiicie,

5.24 Cathode Ray Tube (CRT) Displays

524.1  Signal Size.......cooiii it

524.2  Viewing distance...........ccoeeviiiiiiiiii i,

5.24.3 Screen TUMINANCE. .. c.e e et et e e e e e e,

52.4.4  Faintsignals.............

5245 Lumrngeofadjsurface...........ccoovviiiiiinnnnn,

5.2.4.6 Ambient Hluminance..........cooo el

5247 Reflectedglare..........ocooiiiiiii i,

5.24.8 Adjacentsurfaces.............coeeiiiiiiiiiiiiiinenn

5.2.49  Pictorial/graphic format....................ccoon.

5.2.4.10 Fontlegibility...........ccooiii i,

5.25 Large screen Displays

5.25.1 U S ittt ettt ettt e et e e

5.25.2 AVOIAANCE. .. e e e,

5253  Viewing distancCe.........cccooviiiiiiiiiiiiiiiiiiens

5.25.4  Phy Interruption of view...............cccvvveenn ..

5255  Control of displayed info................oooov it

5.25.6  Content of displayed info...............c.coevvennnn.

5.2.6 Other Displays

5.2.6.1 General
I3 L PP

APPLICAtIONS. ...

5.2.6.2 Counters

MOUNTING ..ot e e e e e e

Spacing between numerals................ooii i
Movement

DIrECHION. . e e e

RSB . .. et e

HIUMINAEION. .. e e e e e,

(000 0] 1 - 1) S

SAT N/S DR N/A



SAT N/S DR N/A
5.2.6.3 Printers

Ut | | | ]

(See Table 111)

(000 ] 1 1)

HIUMINATION. ..o e,

Take-Up ProViSiON......cc.vueeeie e e e e e
ANNOTALION. .. ... e

Legibility. . ..o

PriNted tapeS. .. .ou e

Control, replenish, SEIVICe.......ccovvvve e,
5.2.6.4  Plotters and recorders

(000 ] 1 1) T

Take-UP deVICe. ...

JOD IO, .. e

SMUAQING/SMEAITNG. ... e e e

Annotation............

Control, replenish, SEIVICE.........c.oviiiii i,
5.2.6.5 Flags

(See Table I11)

MOUNEING. ..o e e e e e e,

SNAP ACHION. ...ttt e e e e

(000 1] 1 - 1) SRR

Malfunction indication..........c.cooeveeei e,

T =1 o T PP

LIS 0] £V 151 ) o S

5.2.6.6  Large Screen Optical Projection Displays

SEAtING Ara... ... v e e e e e e

(See Table 1V)

Image luminance/distance..............c.oooeveiiiie e i, | | | |

(See Table 1V)
Legibility of display

StYle. e

Sz,

Contrast

Luminance ratio.........cooveeeeeiie i

Direction of contrast..........ccoovvvenenenn..

Alignment..........coooi i,

Keystone effectS........oovvvveiie i

SAT N/S DR N/A



5.2.6.7 Light emitting diodes (LEDs)
General.... ..o

Intensity CONtrol....... ..o

LO70] (o] oo o |1 o R

Lamp teStiNg...c.o e
5.2.6.8 Dot Matrix/Segmented Displays

General... ..o

Symbol definition...........oooo i
A/N character and Size.........ccovvviii i
USE OF UPPEI CASE... . eu ettt e e e e e e
Viewing angle... ..o
EMitter Color. .. ..o
Intensity Control...........ccovie i,
Display teSting.......c.uve i
Location of red A/IN LEDS.........ccoviiiiiiiiiiiiii e,
5.2.6.9  Electroluminescent displays

SAT N/S DR N/A

SAT N/S DR NIS




NOTES



5.3

AUDIO DISPLAYS



5.2.7 AUDIO DISPLAYS

5.3.1 General

5311 O L
531.2  Signal.....c.ccviiiiii

(See Table V)

5.3.1.3 False alarms.......cccoviii i e
53.14 Failure......oooi i
5.3.15 CirCUIttest. ... e
5.3.1.6 AIrCrew sStationsS.......cooev i e,
5.3.1.7  Usew/several displays............cccvvvvvinnnn.n.

5.3.2 Audio Warnings

53.21  Warningsignal.............oooii i
5.3.22 Natureofsignals............ccooov i,
Two element signals.........cooviieiiiiiiii e,
Single element signals............ccoooi i
53.23 Cautionsignals..........coooiiiiiiiiiiiiiiii e
5.3.24  Relation to visual display...............c.c.coon. ..

5.3.3 Characteristics of Audio Warning Signals

SAT N/S DR N/A

5.3.3.1  Frequency

5.3.3.2 Intensity

Compatibility w/acoustic envrt...........ccovveevevnveniennnn.
Compatibility w/clothing.............cooooo i,
3 110 101 0] o

5.3.4 Signal Characteristics in Relation to Operational

Conditions and Objectives

5341  Audibility........oooii i,
5.34.2 AIertlng capablllty

Attention..
Onset&SPL .......................................................
Dichotic presentation.............................................
Headset..

5.3.4.3 Dlscrlmlnablllty

Use of different characteristics............ocovvviiviiininnnnn.
CO0ING. ..ttt
Critical signals............ccoiiiii
Action segment...
Differentiation from routlne 5|gnal
Prohibited types of signals...

SAT N/S DR N/A




5.3.4 Signal Characteristics in Relation to Operational
Conditions and Objectives (cont.)
534.1 Compatibility
EXISting SIgnalS.......oooi i,
ACOUSEIC ENVIFONMENT. .. ..t e e e e e,
5.3.4.2 Masking

Other critical channels..........ccovvii i e
Separate channels.............coco i,

5.3.5 Verbal Warning Signals

5351 Nature of signals..........ccviiiiii i,

5.3.5.2 INEENSITY ...
5.3.5.3 Vocal criteria

TYPE Of VOICE. ..o e,
Delivery Style......ooe v

5.35.4  Speech processing..........covceviiiiiiiiiiiiineie e,
5.3.5.5Message CONteNt.........coeeiiiiniiiii i e e,
5.3.5.6 Message categories

Critical warning SignalS...........cccvevvriierisie e

MESSAQE PIIOMTIES. ....eevieiieiteeiece e

5.3.6 Controls for Audio Warning Devices
5.3.6.1 Auto/manual shutoff............ccooiii i
5.3.6.2 AULOMAtIC reSEL. ...t e e,
5.3.6.3 Redundant visual warning...............ccccovieiiiin e,
5.3.6.4 VVolume control

Automatic or manual...........oov i iin i
Ganging of mode switches............ccooiiiiiii i,

Caution signal controls..........ccovvvie e iie i

5.3.65 DUt ON . .. e e e,

5.3.6.6 Duration limitation..........coooeee e i

5.3.7 Speech Transmission Equipment
5.3.7.1 FrequencCy.......cooov i
5.3.7.2 DYNamiC FANQE. .. .uv et it et e e e ea
5.3.7.3 Noise cancelling phones..........cc.ocooii i,
5.3.7.4 Pre-emphasiS. .. ......coiiiiiiie e e
5.3.7.5 Peak-clipping of signals.............ccoooiiiii i,
5.3.7.6 Noise shields...........ccooiiiiii e,

SAT N/S DR N/A

SAT N/S DR N/A




5.3.8 Speech Reception Equipment
5.3.8.1 Frequency range ..

5.3.8.2 Loudspeakers for multl channel monltorlng
/0] 4 (o] 1 T
FItering. ...
Use of de-emphasis...........ccovviiiiiiiiiici e
HaNdSetS. .. ..o

5.3.9 Operator Comfort & Convenience

SAT N/S DR N/A

5.39.1 Comfort......coooiiii
5.3.9.2  Hands-free operation.................ccccevvnnnn.
5.3.9.3  Accessibility of handsets...........................
5.3.10 Operating Controls for Voice Communication
5.3.10.1 Volumecontrols..............ccoviiiiiiiiinnne.
5.3.10.2 Squelchcontrol...........ccooiiiii i,
5.3.10.3 Foot-operated controls..............cceevvennnn..
5.3.104

5.3.11 Speaker/Side Tone

5.3.11.1 Speaker/side toNne........c.evvveiieiieiieeie i iiieen

5.3.12 Speech Intelligibility

5.3.12.1  General... ..o

5.3.12.2 Criteria.. .
(See Table VI)

SAT N/S DR N/A
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NOTES



NOTES



5.4

CONTROLS



5.4 CONTROLS

5.4.4 General Criteria
5.4.4.1 Selection
Distribution of work load...........cccooiviiiii i,
G-loading...
Multlrotatlon controls .............................................
Detent CONtrolS......covv i

5.4.4.2 Direction of movement
CONSISTENCY .. vttt et e e e e e e e e re e
Multidimensional operation.............ccooeviiiiiiiiiiinnnn
Operator-control orientation............ccoevve e ie e e,
Valve controls..
5.4.4.3 Arrangement and grouplng
Grouping...
Sequential operatlon ..............................................
Location of primary controls...........ccoceveiiiiii i iniennns
CONSISTENCY .. e ettt e e e e e e e e e e
Remote controls.. PP
Maintenance and adjustment ....................................
Spacing...
(See Table VII)
5.4.4.4 Coding
Methods and requirements..........c.oovviieiiiiieinene e
(See Table VIII)
LOoCation COOING ... .oue et e e e
SIZE COAING. ..ttt e e e e
Shape CodiNg.....ovniiee e
Color COAING... vt e e e
Choice Of COIONS......ooiiiiiiieceee e
Immediate action controls............ccooeviiiiiiii e ienn,
Relation to display..........c.ooieiii i
Control panel contrast...............cooviiiiiiiieiieeeens
Ambient lighting...........oco i,
5.4.45  Labelingofcontrols.............cooviiii i,
54.4.6 Compatw/ handwear................c..cooeiennnnnns
5447  Blindoperation.............cco i i,

SAT N/S DR N/A

SAT N/S DR N/A




5.4.4.8 Prevention of accidental actuation

Location and design.........coveeiiiiiiiiiieieee e e

Internal controls. ..ot

Rapid OPEration........ccceveiieiiiie e

Methods

Location/orientation..........oovveiiiii i e e,
Recess/shield........ccoooviiiii i
Cover/guard..........cooeiiii e
INtErloCKS. ...,

Rotary action..........coooviiiii e,
Dead Man CoNtrolS..........oevvevieie e
Foot-operated controls

Use

Greater force.....ovvveeeee e

Hands occupied...........cccoovviiiineie e,
Population stereotype............ccoeviiiiennnen.
Safety shutdown..........cccceovevevieirce e
Avoidance
Sensitive balancing............cccoeviiiii i,
Precise control.............ooviiiiiiiiiiiien
Many controlS..........ccoovviiiiiiiiiieea,
Operation (avoid following)
Frequent, max reaching................coveeuennns
Awkward positions.............cociiiiieennne,
Twisted PoOSItIONS.........vvve i
Frequent, max force..........coovvviviiininnnn.
Operator search..........ccooovvv i iennn.
Inadvertent activation................coceenenen

SAT N/S DR N/A

SAT N/S DR N/A




5.45 Rotary Controls

5451
Rotary

Discrete rotary controls
selector switches

CONErast......ve e e

Parallax.........ccooereii i

Dim, res, displ, SEP.....ooiii i,
(See Fig. 4)

Key operated switches

Dim., Displ., ReS......oiiiii e
(See Fig. 5)

Color, Shape, and Size Coding.............ccceuvene

Marking, labeling.............coccoviiiii i

Other requirements..........cooevvieieie e,

Discrete thumbwheel

ApPlication.......coooe i,

ViSiDility ...

DIMENSIONS. .. vt et et et e e e e e e e e
(See Fig. 6)

RESISTANCE. .. vttt e e e
(See Fig. 6)

Separat

([0 VT

(See Fig. 6)

5.45.2
Knobs

Continuous adjustment rotary controls

Dimension, torque, separation...............covveveennne.

(See Fig. 7)

Knobstyle.......oo oo

SAT N/S DR N/A

SAT N/S DR N/A



SAT N/S DR N/A
5.4.2.2  Continuous adjustment rotary controls (cont.)
Ganged control knobs
Application... .
Dimension, separatlon
(See Fig. 8)
RESISTANCE. .. .ttt | | | | |
(See Fig. 8)
MarKing......ooeeie i
Knob/display relationship............ccooeviiiii i,
(See Fig. 8)
Inadvertent operation..............cccoeevveeiiiiiiiiiii e | | | ] |
(See Fig. 8)
Continuous adjustment thumbwheel

Orientation and movement.............ccoovvvveiiennennnns
(See Fig. 9)

Turning aids...

Dimension, separatlon re3|st .....................................
(See Fig. 9)

Labeling and visibility..............cooooiii i

OFF POSITION. ... e e e e e

Cranks

GripHandle........ccooiiii
Dimension, resistance, SeP......covve e vviiiiieiierieereennns
(See Fig. 10)
Folding handle............coooi i,
Crank balance..........coooiviii i
Handwheels

TUMING AIAS. .. e e e

Spinnerhandles..........cccooe i

Direction of MOVEMENt........cccoevveiiiirieecie e

Dimension, resistance, SEP.......oeevevvviiiiiiinenenanen,
(See Table I1X)

Steering wheel shape.............cooiiiiiiiii e,

Power steering failure.............coooii i,
(See Table I1X)

SEEEriNg ratio. .. ... et e | | | | |
(See Table I1X)

SAT N/S DR N/A



5.4.3 Linear Controls
543.1 Discrete linear controls
Pushbutton

Guard..

Dlmensmn reS|stance dlspl

(See Fig. 11)

Interlocks/barriers........c.oovveiiee ...

(See Fig. 11)
Foot operated switches

Operation...

Dimension, re5|stance dlspl

(See Fig. 12)

FeedbacK.....cooonoveee

Keyboards

(See Table X)
Slope...

Multiple kQYbé).ards. o
Feedback........ocovvviiiiiiiii i,

Toggle switch

Accidental activation.........................
Dimension, resistance, displ.............ccoooiininin.

(See Fig. 13)

Positive indication.........coveeeeeeie
Orientation.......oove e

Legend switch

Dimension, resistance, displ................cooooii i,

(See Fig. 14)

Barrier height..................ooo .

(See Fig. 14)

Other requirements.............ccocevevvnenne.

Positive indication.........coveeeeeeii

Layout/configuration.............cooeveiiiiiiiininiiniennns
Numeric keyboard........................
A/N keyboard..............ccoooiiin .

Dimension, resistance, displ..............cccooeivin .

SAT N/S DR N/A

SAT N/S DR N/A



Discrete linear controls (cont.)

Rocker switch

Accidental activation............ocovviiiiiiii i
Positive indication.. .
Dimension, reS|stance dlspl

(See Fig. 15)
(O g T=T 0171 1 (o] o FA
Color and illumination............c.ooiiii i

Slide switch

Dimension, resistance, SeP......ovvvevsveiieienienenennn,
(See Fig. 16)

OrientatioNn........ove i e e

Positive indication.............c..oo i,

Push-pull

Application...
Dimension, dlsplacement clear .............................
(See Table XI)
ROTALION. ....e e e
Detents..
Inadvertent actlvatlon .........................................
Direction of control motion..................cociiiiiian.
RESISTANCE. .. vttt e

PC switch controls

Continuous adjustment linear controls

Levers

CO0ING. ..t e

Labeling......coononi

Limb SUPPOIt... ..o

DIMENSIONS. ..ttt et e e e e
(See Fig. 17)

RESISTANCE . ...ttt e e e e
(See Fig. 17)

Displacement and separation...................coovevveennnn.
(See Fig. 17)

SAT N/S DR N/A

SAT N/S DR N/A




5.4.3.2  Continuous adjustment linear controls (Cont.)

Displacement Stick
Hand operated

Dynamic characteristics..........oovevviiiiiiiiiiine e
Dimension, resistance, clear...............ccoevvvvieennnn.
Finger operated

Dynamic characteristiCs..........covciviiiiiiiiiienenns
(See Fig. 18)
Dimension, resistance, clear.............c.ccooviiininnnen.
Thumbtip/fingertip operated

Dynamic characteristics............oovvviiiiiiiieiee e,
Dimension, resistance, clear.............c.ccoovviiennnn
(See Fig. 18)
Isometric joystick

Dynamic characteristics..........covciiiiiiiiiiiennen
Dimension, resistance, clear................cccovvviennn.
Finger operated

Dynamic characteristiCs..........oovoviiiiiiiiiinenaes
Dimension, resistance, clear................cooeevvvvennnnn.
(See Fig. 18)
Thumbtip/fingertip operated

Dynamic characteristics............c.oovviveiieiiieiinenn.
Dimension, resistance, clear.............ccoocvevviiininnn,

(See Fig. 18

Ball control (track ball)

Dynamic characteristics............ccoviiiiiiiiiineinas
Limb support... e
Dimension, re5|stance clear
(See Fig. 19)
Grid & Stylus
Application...
Dynamic characterlstlcs .....................................
Dimensions, MOUNtiNG.........ovvieiie e e

SAT N/S DR N/A

SAT N/S DR N/A




5.4.3.2 Continuous adjustment linear controls (Cont.)
Free-moving XY controller (mouse)
APPHCALION. ...
Dynamic characteristics..........ovviiiiiiiiiiiiine e
Dimensions, SNAPE.......ovveie e e e
Lightpen

Dynamic characteristiCs.........oovviiiiiiiiiiiicn e
Dimensions, MOUNTING.......c.vvreieee e ee e ieieeeaanas
Pedals

[0 Tox= L1 o] o

(See Fig. 20)

Control returN. ...
Pedal travel path...........ccoviiii i
High force application aids............coooov i i,

Seat Dackrest. ... ..o

Normal reach..........cooovi i,

(See Fig. 22)

Double-width pedal...........ccooiii
Non-slip pedal surface...........ccoovviiiiie i,
Dimension, resist, displ, Sep.......covviiiiii

(See Fig. 20)

5.4.4 High Force Controls
54.4.1 <
5.4.4.2 Arm, hand, thumbfinger................coooiiiiii .
5.4.4.3 FOOt CONEIOIS.....evi i
(See Fig.22)

545 Miniature Controls
5.4.5.1 O L P
5.45.2  Dim, resist, displ, SeP......cceoiiiiiiiiii
5453  Other reqUIremMentsS.........cooveiueeiie i cenene s

5.4.6 Touch-screen Controls for Displays
54.6.1 <
5.4.6.2 Luminance transmiSSiON........ovvevviiieiiiiiieeeeee e,
5.4.6.3 Positive indication..........c.coovii i
5.4.6.4  DImMensions/SEParation..........c.ccuuveernieriieineienenanennn

(See Fig. 14)
5.4.6.5 RESISTANCE. ..ot
(See Table X)

SAT N/S DR N/A

SAT N/S DR N/A




NOTES



NOTES



NOTES



9.5

Labeling



5.5 LABELING

55.1 General

55.1.1  Application.........ciiiiii

55.1.2 Characteristics, consistent with
F N 011 | - [0} PP
Time available to recognize ..............................................
Reading distance.. RPN
IHluminant level and color
Crltlcallty
(@0 5] 151 (=] 103V

55.1.3  Proto/prodeqpt. labels...........ccoooiiiii i

5.5.2 Orientation and location
55.21 OrIENtALION. ..t
5.5.2.2 LOCAtION. .. et
55.2.3 Standardization..........ccooviii i

55.3 Contents
EqQuipment FUNCHIONS. ..o e
ADDIEVIATIONS . .. e e
Irrelevant INformation.........ccoovii i e,

55.4 Qualities
554.1 Brevity...

5542 Famlllarlty .
55.4.3  Visibility, Ieglblllty
5544 Access..
5545  Label I|fe
55.4.6  Label background.............coooiiiiiiiii

555 Design of Label Characters

5551 BlaCk CharaCters. .. ... e e e e e e e e e e e
55.5.2  Darkadaptation..........cccoiiiiiiiii i
5.5.5.3 Sty

SAT N/S DR N/A

SAT N/S DR N/A



5.5.5 Design of Label Characters (cont.)
5.5.5.4  Capital versus lower case
[ o121

5:5:5.6 Numeral Width... ... e e,
5557 Wide characters. .......oooe e e,
5.5.5.8 Stroke width, normal..........coooiii i,

55.5.9  Stroke width, dark adapt.............cccooceiiiiiiiiiiennnn,

5.5.5.10 Stroke width, transillumin..................coooi

55.5.11 Character SPaCing.......cccoevuvieiieiieieieiene e ennnn

5.5.5.12 WOrd SPacing.........c.euueeiieiiieieae e

5.5.5.13  LiNE SPACING......uiutiriieiit e eie e e e e e

5.5.5.14 Label size versus lumin................coo i,
(See Table XII)

5.5.5.15 Char height/view distance..............ccoocoviiiiiiinannnn,

5.5.6 Equipment Labeling
5.5.6.1 Units, assemblies, subassemblies, and parts

General reqUIrEMENTS. .....oov v e e

Location, SO that........ocevii i s
NOLt OBSCUred. ...t e e,
Flattest, uncluttered surface.............occevviiiiiiiiin e,
ON MAIN ChaSSIS. .. cuevit it e,
MiNIMUM WEAIBAr ... ...c.v it e e
No accidental removal............coooviiiii i

=1 10

(@1 [T ol 4] (=] -

5.5.6.2  Controls and displays (C/D)

General reqUITEMENTS. .. ... vu et e

SIMPIHCITY ... e e e

Functional 1abeling..........cooiiii i
NO SIMIlar NAMES.......co i e
CoNSIiders USEr & PUIPOSE.......coivirrerieeieierieseesie e
Indicates functional result................ooiiiii i,
Indicates functional relations..............cccovviiii i,

[0 L0711 0] o A
Ease of operation primary..........cooveveevenienine i ieeenn.
Above C/Dsnormally............cooiiiiiiiiiii e
Includes units 0f MEasUre........oveviieiiiie i e,
Indicates functional groups...........ccoovveiii i,
Uniform and consistent..........cooeviiiiiiiiii i e e,

Size graduation..........c.ooeie i e

SAT N/S DR N/A

SAT N/S DR N/A
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NOTES



5.6

ANTHROPOMETRY



5.6 ANTHROPOMETRY

5.6.1 General
(See Figs. 23-28; Tables XIH-XVIII)

Design & sizing considers the following by user population
ACCOMMOCALION. .. .ue et
Compatibility.......coovi
Operability.......co i
Maintainability.............coooi i
5" female t0 95" Male..........oveeeeee e,
Nature of task........c.oouieie
Frequency Of task.........ouu i
Safety Of task.......ovve i
Difficulty of task..........coooiiiii

Body position............

Mobility/flexibility requirements..............c.ccooviieennns

Compensation for:

Protective clothing...........oooi i
PrOJECHIONS. .ttt e e e e e e e e
ODBStaCIES. ..o
PaACKAGES . . e ettt et et e e e e e
LIS . et e e
Padding. ... oe e

5.6.2 Anthropometric Data
(Consult the detail tables in MIL-STD-1472D)

5.6.3 Use of data

56.3.1  Data limitationS..........oovuiiiriiiiie i e,
5.6.3.2 Clearance dimensionsS..........oevuvvesveiienienennnnn.
5.6.3.3  Limiting dimensions............ccoovviiiiiie e,
5.6.3.4  Adjustable dimensions.............c.ccoiiiiiiiiineinnns
5.6.3.5  Clothing/personal equipt..........ccccooiiiiii i,

5.6.4 Special populations

Special populations..........covviii e

SAT N/S DR N/A

SAT N/S DR N/A




NOTES



NOTES



o.7

WORKSPACE DESIGN



5.7 WORKSPACE DESIGN

5.7.1 General

5.7.1.1
5.7.1.2
5.7.1.3

KICK SPACE. ...ttt it
HaNIes. ...
WOrK SPACE. .. .. e e

Depth of work area........c.oovveve i e e
Lateral WOrK SPacCe........ovvuieiieee e e
Space between rows of cabinets...........cccoovveiiiii i
SEOMAQE SPACE. .. .ttt et e e e e e e e

5.7.2 Standing Operations

5.7.2.1 WOIrK SUIfaCe. .....cu it e
5.7.2.2 Display placement, normal...............cc.ooiii i,
5.7.2.3 Display placement, spcl.........cccooiiii i
5.7.2.4 Control placement, normal................c.coo i iiiiiiennnn.
5.7.25 Control placement, spcl.........ccoooiiiiii i
5.7.3 Seated Operations
5.7.3.1 Work surf, width/depth..............ccooiiii i,
5.7.3.2 Work surface height.............cooiiiii e,
5.7.3.3 Writing sUrface.........ccooiiiiiiici e i e e e

5.7.3.4

Compatibility

Seating

Vertical adjustment..........coooiv e
BaACKIEST . .. ettt
CUSNION . L e e e
F AN 1] (=

5.7.35

Knee room

Helght. ..

Display placement, normal...................coooiiinnenn ..

5.7.3.7 Display placement, spcl...

5.7.3.8 Warning displays...
5.7.3.9 Control placement, normal .......................................
5.7.3.10 Control placement, spcl..........ccooiiiiiii i

5.7.4 Common Working Positions

5 female t0 95" MAlC. .. .vee e

(see Tables X1X & Fig. 29)

SAT N/S DR N/A

SAT N/S DR N/A




5.7.5 Standard Console Design
5.7.5.1 Dimensions
(See Table XX & Fig. 30)
5.7.5.2 Configurations
(See Table XX & Fig. 30)

5.7.5.3 Variable, consider:
Visibility over top

(See Table XX)

Volume below writing surface.............ccovieiii i e,

5.7.5.4 Console selection
(See Table XX)

5.7.6 Special-purpose Console Design
5.7.6.1 Horizontal wrap-around design
(See Fig. 31)

Panel Width.......ooee e

Panel angle
Dimensions (vision over top)
Dimensions
Viewing angle
(See Fig. 2)
5.7.6.2 Vertical/stacked segments
(See Fig. 32)
Panel division

5.7.6.3 Sit-stand consoles
(See Table XX)

5.7.7 Stairs, Stair-ladders, Ramps
5.7.7.1 General criteria
Selection
(See Fig. 33)
Provision for hand-carrying
Handrails and guardrails
5.7.7.2 Stairs
(See Fig. 34)
5.7.7.3 Stair ladders
(See Fig. 35)
5.7.7.4 Fixed ladders
(See Fig. 36)

Operator MobIltY.......covui i
PaNEl SPACE. .. c.t e et e e

SAT N/S DR N/A

SAT N/S DR N/A




SAT N/S DR N/A

5.7.7 Stairs, Stair-ladders, Ramps (cont.)
5.7.7.5 Ramps

ClRALING . .. ettt e e

MIXE TrafTiC. . oo e e e

5.7.7.6  Personnel platforms.........c.ccccoeiiiiieiieiincsc e

5.7.7.7 Elevators, hydraulic work platforms

Maximum 10ad SIgNS... ..o e e

Guards..

Limit stops

Automatic fallsafe brake .......................................................

Manual lowering deviCe..........cuiuiiiii i

Properly treated SUIMfaces..........ovvvvie i,

5.7.8 Ingress and Eqgress

B.7.8.1 DOOKS... .. ee e e e e e | | | ]

5.7.8.2 Hatches

CoNFIQUIALION. .. .. et et e e e e e e

FOICE TEOUITEMENTS. .. .\ vve v v e aa e eans

(See Table IX)

DIMBNSIONS . . . ettt et e e e e e e e

Whole-body aCCess.......couveiiii e

(See Fig. 37)

5.7.9 Surface Colors

0.7.9. 1 AIMY e

0.7.9.2 NV ittt e

5.7.9.3 Air Force

Console, rack and cabinet eXterior........coo v e

Panels..

Non- crltlcal pads ................................................................

Interior walls, CeIlINGS. ... e,

Uninhabited interiors..

Standard commercial eqmpment ..............................................

COoNAUCEIVE SUITACES. .. oot

Lettering COlOrS. ....v v
NON-PAINTE SUMACES. .. ... ettt e e e

Commercial eqUIPMENT.. ... e e

SAT N/S DR N/A
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5.8

ENVIRONMENT



SAT N/S DR N/A
5.8 ENVIRONMENT

5.8.1 Heating, Ventilating and Air Conditioning
5.8.1.1 Heating
(See Fig. 38)

Mobile TaCilitieS. ...

Permanent facilities. .. .....o.oo oo e,

Semi-permanent facilities...........ocoeii i,

5.8.1.2 Ventilating
(See Fig. 39)

SMAll BNCIOSUIES ... .ot e e e e e e e,

Large ENCIOSUIES. .. ... e et e e e e e e e e

AT VEIOCITY .. e e e e

NBC CONAITIONS . .. e e e e e e e e e e e e e e e e,

EXNAUSE PIPES. .. e e e e e

5.8.1.3 Air Conditioning
(See Fig. 38)

Detailed, extended WOrK. .. ..o e e e

Cold air diSCharge.......ovvue e e e e e e

58.1.4 HUMIAItY.....oinii i e

(See Fig. 40)

5.8.1.5 Temperature uniformity..............cccoiiiiiiiiin i,

5.8.1.6 Persequip thermal control..................ooi i

5.8.1.7 Thermal tolerance/comfort..........ccooeveeiiiii i,

(See Fig. 39)

5.8.1.8 Ltd thrm tolerance zone................cocoviiiiiiiiiiiin, | | | ]

5.8.2 Hluminance
(See Table XXII)

Enclosures, N0 blackout. .. ......ooouo i e

Dimming capability..........ooovieie

Task compatibility ..o

5.8.3 Acoustical Noise

5.8.3.1 General.....oooooiiiii

5.8.3.2 HazardoUus NOISE. .. ....veeee e e e e e e e,

5.8.3.3 NON-hazardoUS NOISE......cvvvieeee e

(See Fig. 41)

General WOrKSPACES. .. . ...t ettt e e

Operational WOrKSPaces. .......cvvevveiei i e e e en

Large WOrk areas. .........oeeuviiniieiie e e e

Small office spaces/special area................covvveiininnnnennn

EXIreme qUIEt areas. .. .......vvvei i,

Shipboard areas............ccoooii i,

SAT N/S DR N/A



5.8.3 Acoustical Noise (cont.) SAT N/S DR N/A
5.8.3.4 Facility design

General ProVISION. ... o e e e

AT ENUALION. .ot e e

by materials...... ..o

by layout.............

Reduction of reverberation time..........coovieiiiiiiiin...

(See Fig. 42)

5.8.4 Vibration
58.4.1 Whole body vibration

Vehicular Vibration.............coooviiiii | | | ]

(See Fig. 43)

Safety [BVEL... ... e | | | ]

(See Fig. 43)

Proficiency I8VEL..........couiiie e e | | | ]

(See Fig. 43)

ComMTOrt IOVEL. .. ..o | | ]

(See Fig. 43)

MOTION SICKNESS. .. e et e e e e e e e e e e, | | | |

(See Fig. 43)

Building VIDrations..........c.oooieii i | | | |

5.8.4.2 Equipment vibrations
(See Fig.43)
SAT N/S DR N/A
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DESIGN FOR MAINTAINER



5.9 DESIGN FOR MAINTAINER

5.9.1 General

5.9.11
5.9.1.2
5.9.1.3
5.9.14
5.9.15
5.9.16
5.9.1.7
5.9.1.8

Standardization...........ccoii i
Special toolS. ...,
Modular replacement............coovi i
Separate adjustability.............cooooiiiii
Malfunction identification................coooovii i i
Assembly/disassembly............cooii i
Clothing constraints.............cocoiiiiiiii e e,
Error-proof design

Interchangeability..........cooi i
IMProper MOUNTING. .. ... e e e e e e
Facilitate identification.............coooi i
Facilitate mouNting........oovviiiii e e e,
Cable/connector alignment............coo v

5.9.2 Mounting of Items Within Items

5921
5.9.2.2
5.9.2.3

Stacking avoidancCe. ........c.oovvv i
SN M . . e e,
(D Le 1oz (=] (=] 0 T

5.9.3 Adjustment Controls

5.9.3.1
5.9.3.2
5.9.3.3
5.9.3.4
5.9.3.5
5.9.3.6

Knob adjustments..........oovie i,
Blind screwdriver adjS.........ocoiviiiiici e
Reference scale for adjs..........covveiiiiiiii e,
Control lIMItS....oei i,
Critical controls.......covoiiiiii
Hazardous [0CationS. ... ......ooiei i,

5.9.4 Accessibility

594.1
5.9.4.2
5.9.4.3
5.9.4.4
5.9.4.5
5.9.4.6
5.9.4.7

Structural members........ocoii i
Large IteMS. ..o
Use Of t00IS & teSt eqUIP......vvvie i,
REAE GCCESS. .. . vttt et e e e e
Relative accessibility............ooiiii i
High-failure-rate items............cccoe i

5.9.5 Lubrication

5.951
5.9.5.2

GeNENAl. ..o,
Labeling

Type and frEQUENCY ... ... .eie e e e e e e

SAT N/S DR N/A

SAT N/S DR N/A




5.9.6 Case and Cover Mounting
5.9.6.1 Cover &shield holes.......ooovveiiiiii e

5.9.7 Cases
5.9.7.1  Orientalion.......o.viiiri i e e,
5.9.7.2 RemMOVaAl.......oiii i
D073 SUZB. i
B5.0.7.4  GUIOES. ..ottt e e e e e e e

5.9.8 Covers

5.9.8.1 SecUring OF COVEIS....c.uiuuitiieie it e e e e
B5.9.8.2  INSEFUCHIONS. ..ot e e e e e e e e,
B5.9.8.3  ClBANANCE. .. .ottt e e e e e e e,

5.9.9 Access Openings and Covers
5.9.9.1 Application...
5.9.9.2 Self- supportlng (0101
5.9.9.3 Labeling...
5.9.9.4 ROUNAING. ...ttt e e e e e e e e e
5.9.9.5 PhySICal CCESS......cciuiiiiiiiieiiee s
Arm and Nand 8CCESS ... ... uvuie it ittt
OPENING COVEIS. .o tut vt et et ettt e e e e e eae e e e aees
Reach access dimenSioNnS. .......ovueve vt i
(See Fig. 45)

Tool access diMENSIONS. ... e e e e e ee
Remove & replace dimensSions..........cccoovveririnicieieie e
Covering hazardous conditions............ccooiviiiiiii i e,
TYPE OF OPENING. .. et e e e e
5.9.9.6  ViSUAI BCCESS. .. .uviuiiit et it i e e e e e e
5.9.9.7 Access cover attachment..................ocooiiii i,

5.9.10 Fasteners
5.9.10.1 General......c.oiiiiiiii
5.9.10.2 Hinges/tongue/slot catches...............ccoviiiiiiiiiiiineene,
5.9.10.3 Captive fasteners. .. .....oov it
5.9.10.4 Sizeand quaNtity..........ccvviiiiiii i
5.9.10.5 Fastener head type
High-torque fasteners. .. .......oo oo e
LOW-tOrque fasteners. .. ...ccu e e
COMMON TASTENEIS. ... veeiieiiesieeie et eas
5.9.10.6 ACCESSIDIITY ... .oee e,
5.9.10.7 Number of tUINS........oiri e e
5.9.10.8 Torque labeling..........couieiiiiii e,

SAT N/S DR N/A

SAT N/S DR N/A




5.9.11 Unit Design for Efficient Handling

59.11.1 RestsandstandsS..........cccovviiiiienni..
5.9.11.2 EXtENSIONS. ...t

59.11.3 Weight
Lifting limits (18”h x 18”w x 12” d)
(See Table XXII1)

Lift & place 5” above floor........................
Lift & place 3” above floor........................
Carry object 33 ftorless.........cccevvvvvvnnnn.n.
Lifting freqUency..........coovviiiii i

(See Table XXIII)
Load size.. .
(See Table XXIV)

ODBStACIES. ..

(See Table XXII1)

Carrying lImitS. ..o

(See Table XXIII)

Carrying freqUeNCY........ccovveiiiin i
ODJeCt CarmY SIZE....uv e e e e e e
User population....... ..o

(See Table XXIII)

Labeling.......coovveiieii

(See Table XXIII)
5.9.11.4 Push and pull forces

Horizontal..... ..o e

(See Table XXIV)

Vertical..
(See Flg 21)

5.9.11.5 Handles and grasp areas

General....cccooeoe i

Location..

~ocation, handles )
Grasp SUMaCe. ..o e
Handle dimenSions. .. ....ooove oo e e e

(See Fig. 48)

Handle/grasp force requirements......................

(See Fig. 21)

Handle material..........coooeeeein i,

SAT N/S DR N/A
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5.9.12 Mounting

5.9.12.1
5.9.12.2
5.9.12.3
5.9.12.4
5.9.12.5
5.9.12.6
5.9.12.7
5.9.12.8
5.9.12.9
5.9.12.10
5.9.12.11

TOOIS. ..
Removal....... ..o,
AlgNMment.........ooi
Coding... .
Rollout rack sllde hlnges
Limit stops...
INterlocks. ..o
Hinged mounting............cooooi i iiiiiiieens

Coversor panels........ccoveevie i

5.9.13 Conductors

5.9.131
5.9.13.2
5.9.13.3
5.9.13.4
5.9.135
5.9.13.6
5.9.13.7
5.9.13.8

COodING. .
Cable clamps.......covviiiiii

Access.. .
Susceptlblllty to abuse .................................
Cable protection............ccoiviiiiiiiiiii e
Identification............cooviiiii i,

5.9.14 Connectors

5.9.141
5.9.14.2
5.9.14.3
5.9.14.4
5.9.14.5
5.9.14.6
5.9.14.7
5.9.1438
5.9.14.9
5.9.14.10
5.9.14.11
5.9.14.12
5.9.14.13

Quick disconnect plugs.........coovevviiieiiiiininnn
KeYING. ..o
Identification................ooco
AlGNMENt......o
Aligning pins and keyway................cocvvieennnn.
Orientation........ccooiiiiii
Coding...

Spacmg .
Testing and serwcmg
Drawer modules.............coviiiiiiiiiiiiie e
Electronic modules................coccoiiiiiiiinnn,
Disassembly/adaptors.............cccooeieiiiinenn.
DUSE COVEIS. ..t e e e e e

5.9.15 Test Points

5.9.151
5.9.15.2
5.9.153

AJJUSTMENT...... e
Troubleshooting..........c...ooooi i
Marking and color coding...........c.coooveiennn,

SAT N/S DR N/A
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5.9.16 Test Equipment

5.9.16.1 ) (0] - 1o [T
5.9.16.2 INSErUCHIONS. .. oo e e e e e

5.9.17 Failure Indication & Fuse Requirements

SAT N/S DR N/A

5.9.17.1 Indications of equipment failure

Power failure. ... ..o
(O]0] o) (0] (] ¢ (o1 FUU
Critical malfunctions..........covveie i

5.9.17.2 Fuses and circuit breakers

General.... ..o
Replacement and resetting............ccccvvvieiiinnns.

Markings..............

Circuit breaker controls.............coiiiiiii .
Dimensions and separations................ooveeennnn

(See Fig. 13 & Table XI)

5.9.17.3 Printed circuitboards...........ocvviiiiiii e,

SAT N/S DR N/A
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5.10

DESIGN OF EQUIPMENT FOR
REMOTE HANDLING



5.10 DESIGN OF EQUIPMENT FOR REMOTE HANDLING

5.10.1 Characteristics of Equipment
5.10.1.1  ANGNMENT.....ciiiiiiiiiee et
5.10.1.2  DISCONNECT.....ouiiiiiiiiiii ittt
5.10.1.3 ] (] LT TP URRRTPPP
5.10.1.4  Lock/latching mechanism..........cccociiiiinniiiiininnene e

5.10.2 Feedback
R E UL | OO RR
KINESTNELIC. ...
B I (03 (0 - | PR
N [0 1 (0] Y2 S

5.10.3 Manipulators
51031 Safely...iriii i

5.10.3.2 (O F: 1 - 101 1] 1 ([T
5.10.3.3 POWEE ASSIST. .. ettt e e

5.10.4 Viewing Equipment

51041 General... ..ot
51042  Viewing angle.......coooeie i i e e
5.10.4.3  COAING. .ttt e e e e

5.10.4.4  LeteriNg...cceoui it e e e e e e e
5.10.45  STEre0 VIEWING......uiuueiie et ae e e e ee e ee e e

5.10.5 Hlumination
51051 Reflected light.........cocoiiiii e,
5.10.5.2 Threshold VIEWINg.........ccooviiiiiiiii e,

SAT N/S DR N/A

SAT N/S DR N/A




NOTES



NOTES



5.11

SMALL SYSTEMS AND EQUIPMENT



SAT N/S DR N/A
511 SMALL SYSTEMS AND EQUIPMENT

5.11.1 Portability and Load Carrying
(See Table XXVI)

Distributed load through muscles............ccoooiiiii i,

SEreSS ON SENSITIVE ArBAS. .. o e e e e e e e e e e e e e e,

5.11.1.3 Portability

Configuration

Length of Step......oeii

Head MOVEMENES . ..ot e e e e e e e e e e,

Raise/lower over obStacles. .....c.veeeee e,

Visibility to feet... ..o

Ability to squat.............

Body temperature regulation................oovoiiiiiiiiiiiins

Normal posture maintenanCe...........o.vvvveiieiieeeereeneeenenns

Carrying by tWo PEISONS......oue it e e e e

StANAArdizZatioN. ... e e

5.11.1.2 Transportability by personnel

Lifting aids

[ EE 1010 | [T

Placing load.........covve i

Back packing aids..........ccooviii i

PrOJECTIONS. .. ettt e e e e e e e

StaANAArdization. ... ... e e

5.11.2 Tracking

5.11.2.1 GUNNEr ENVIFONMENT. ...ttt e e e e e e e,

B.10.2.2 CraNnK SIZe. .. et e e e e e e e e

(See Fig. 10)

5.11.2.3 Two-dimensional tracking...........c.cccocoiiiiiii i,

5.10.2.4 SUPPOITS. .ottt et e e e e e e

5.11.2.5 Compatibility.......couoeie i

5.11.3 Optical Instruments and Related Equipment

B.A1.3.1 GeNEral. ... e e

5.11.3.2 Visual accommodation.........o.eoue oo e e e e

5.11.3.3 Viewing angle.......c.oooiiiiiiiiiiii e

SAT N/S DR N/A



SAT N/S DR N/A

5.11.3 Optical Instruments and Related Equipment (cont.)
5.11.3.4 Magnification

General..

Unstablllzed ha.n.dheld SIghts

Multiple magnification requwement

5.11.3.5 Field OF VIEW.............oeoovveerrrrsioeere oo

5.11.3.6 Entrance pupil........ccoooieiiiiiiiii i,

5.11.3.7 Exit pupil

GRNEIAL. .. .ottt e e e e e e

Daylight. ...

Low light levels.......c.ooueie e

5.11.3.8 Eye relief... e | | ]

5.11.3.9 Eyepiece adjustments

A-pOWEr aNd 18SS... vttt

OVEI A-POWET ... e e et e et e e e e e e e eaeeenaeans

5.11.3.10 Optical quality

AXIAl 18S0IULION . .. e e e e e e e e e e e e e

LUmMINOUS tranSmMiSSION. .. ... e e e e e e e e

5.11.3.11 Reticles

LiNe thiCKNESS. ..o e e e e e e e,

e L1 (=]

T |

ParallaXx . .. ..o e e e e e e

5.11.3.12 Iluminated sights and reticles

Night Operations..........couviiiiei e i e e e

Dimming...

IIIumlnatlon Ievel ......................................................

Uniformity... ... e,

Reticle lines..

5.11.3.13 Blnoculars/bloculars

Biocular VIEWING.......ovie e

Eyepiece Separation..........cccouvieeeiiiiiiiiie e e e

Magnification differences............ocoveviiiiiiii i,

Luminous transmission differences.........covvvveeeiiieeeeeen.n..

Eyecups

Headrests/browpéds

Compatibility W/clothlng/eqﬂ;bment.

SAT N/S DR N/A



5.11.3.15 Accessories
Filters
GRNEIAL. .. e e e e e e e e e e

SNULEEIS. ..o
POSItIONING AIAS. .. ... e e e e
5.11.3.16 Environmental conditions..................cooviiiiiinnnn,
5.11.3.17 Lighting.......ovuieiieie e
5.11.3.18 MaiNtenanCe.........ouvivnieeeeeneeee e e e e e e
Modular deSIgN... ..t e e e e
POSITIONING @IS .. ... e
QUICK Felease. ... .. ovi e e e e e e e
CollmMation. ... ..o i
Purging and charging..........coovoiiiieiie i e e
Component replacement...........cccvvviieieiererese e,
Boresighting
PoSItive [0CKS. ...,
Lock-unlock resistance..........ocooeviviiiiiiiiieie e,
Adjustment Operation...........cvvvie i iii i

SAT N/S DR N/A
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5.12

OPERATIONAL AND MAINTENANCE VEHICLES



5.12 OPERATIONAL & MAINTENANCE GROUND,

SHIPBOARD VEHICLES

5.12.1 GENEIAL. .. et

5.12.2 Seating

5.12.2.1

5.12.2.2
5.12.2.3
5.12.2.4
5.12.25
5.12.2.6
5.12.2.7

Dimension/Clearances..........ocvoeveieeineviniennenn.
(See Fig. 50 & 51)

Vertical adjustment.............coooviiiii i,
Horizontal adjustment..............ccooeviiiiii i,
Backrestangle............cooii i
SeAL PAN. ..
Seat Padding.......oovve it i
Seatbelts.... ..o

5.12.3 Controls

5.123.1
5.12.3.2

5.12.3.3
5.12.3.4

DSION . ettt e e
SEEEIING. ..o
(See Fig. IX)

Pedals. ... .o
Control of haz. Operations.............ccccoovvinenn,

5.12.4 Operating Instructions

5.12.4.1
5.12.4.2
51243
5.12.4.4
5.1245
5.12.4.6

SPeed NOLICE......e e e e,
Shift handle positions...............ccooiiiiiicn e,
Control movements..........oovveiiiiiiiiii e
General labeling criteria.............ccooooviieinnn

5.12.5 Visibility

5.125.1
5.12.5.2
51253
5.12.5.4
5.1255
5.12.5.6
5.12.5.7
5.12.5.8
5.125.9

Night operation............ccooveiiiiii i e
Visual field........cooooi

Windshields & windows.............c.ccoovov i viiiennnn.
Windshield wiper/washers.......................oooonil.
FOrk lifts.. .o

SAT N/S DR N/A
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5.12.6 Heating and Ventilation

SAT N/S DR N/A

512.6.1  Heating......cooviiiiiii i e e e e

5.12.6.2 Ventilation.......ooooiiiiei e,

51263 VASIDIILY .. oveove e ees s ee e ee e ee e ee el

5.12.7 Trailers, Vans, and Intervehicular Connections
5.12.7.1 Trailers

Brake CONrolS.....cooooeeeeeeee

POSItIoNINg CONLIOIS.......cvviie e

T GOV, .t eeeeenenenenee

Landing gear 10CK.........ceiue i e e e

5.12.7.2 Vans

Ceiling height........cooviii i e e,

Personnel OPening..... ..o veiiiie e

Steps, stairs, ladders........ccovvve i

ACCESS 00T S . . et e e e e e e e e e s

INCHINOMETETS. .. e e e e e,

5.12.8 Cranes, Materials Handling and Construction
5.12.8.1 General

5.12.8.2 Control labels.........oooeiiiii

5.12.8.3 Control placement.............coieiii i,

5.12.8.4 Foot-operated controls............ccooeiiii i,
5.12.85 Load CapacCity.......cccoeeiieiiiiiiiieieieie e e e

5.12.8.6  ViSIDIILY ..o eovvoeee e ee oo,

D02, 8.7 A CCESS ..ttt et e e

5.12.8.8 Handholds& footholds...........cccooviiiiiiii. .

5.12.9  Automotive Subsystems
5.12.9.1 General

Drain ValVes. ... oo

TS e et

AdJusStmeNt aNd CCESS. .. ... .ue ettt aenes

Battery terminals............coooii i

5.12.9.2 Tires

DU EITES. e et e e e e e

PN TITS . e et et et et e e e e e

5.12.9.3 Turnsignal & flashers.............c.ooooiii, |

5.12.9.4 W.inches

Instruction plates. ..o

(@] 0] - 1[0 o

Cable UnWinding.........coo ot

Control [0CAtION. ...
Clothing compatibility...........cccoooveiiiiiiic e

SAT N/S DR N/A
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5.13

HAZARDS AND SAFETY
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5.13 HAZARDS AND SAFETY

B.A31 GENEIAL. ..o | | | |

5.13.2 Safety Labels and Placards..........coooe oo oo e,

5.13.2.1  Warning placards..........ccoov it i e

5.13.2.2  Center-of gravity.......coooouiie e e
5.13.2.3  Weight Capacity........cccoiviiie e e e e e

5.13.2.4  ID of protective itemsS.......oovvie i

51325  “NOStep” Marking.........ccoovuiiiniie e e e,

5.13.2.6 Electrical 1abels. .. ... e e e e e

5.13.2.7  HaNd grasp @ras.........oceueuuerueriiene e e ene e aannannanaenas

5.13.3 Pipe. Hose, & Tube ine ID.....vvveoeoooeo ]

5.13.4 General workspace hazards............oooe oo

51341  Alerting deVviCe......cv oot

5.13.4.2  Emergency doOr/eXit........cccouiuiieiieiie i e e

SIMPIE OPEIALION. .. ..t e e e e e e e

Readily accessible.........ccoii

UNODSITUCTEA . .. .o e e e e e e e e e,

[0 To%:1 o] PR

QUICK OPBNING. .. e e e et e e e e e e e e e e e aeneaa

OPerating fOrCe. .. .. e e e e e

Safety hazard..........c.cooiiii i

PErMIit ONE PEISON BOIESS. .. ... vveveeeieeenernernernerneaneaneaneaneeneraaeenns

(See Table XXI)

5.13.4.4 ODSIIUCLIONS. .. e e e e e e e,

5.13.4.5 HUMINATION . .. e e e e e e e e e e e e e e e e e e

5.13.4.6  Thermal contact hazard...........ccccooveeeeoooeeeeeeeeeeeeeeee e,

5.13.5 General Equipment Related Hazard

5.135.1 INterlocks & alarms. .. .coooeie e,

5.13.5.2 oo

5.13.5.3 HaAzZArdOUS GCCESS. .. et et et e et et e e e e e e e e e

51354  Edge rounding.........ccooeiuiiiriieii e e e e

5.13.55  Safety pins & Streamers........ccovveviie i iin i,

5.13.6 Platforms

5.13.6.1 Locks.............

5.13.6.2 Handrails, safety barsand chains................................

5.13.6.3  Safety MeSh......coiiiieie

SAT N/S DR N/A
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5.13.7 Electrical, Mechanical, Fluid, Toxic & Radiation Hazards
5.13.7.1 Electrical hazards

INSUlation Of tOOIS. ... ve ot e

Plugs and receptacles
Voltage exposure..

Dangerous voltage or current

Ground potential..........ccoiviie e

Electronically-operated hand tool.....................ccoi il

Electronic equipment..........o.veiieiie e

Vehicle batteries..

5.13.7.2 Mechanical hazards ...........................................

Guards..

Telescoplng Iadd(.ars.

5.13.7.3 Fluiding hazards ................................................

LO00] 1] 01701 (0] £

Fluid & fuel servicing equipment.............cccoovvii i ii e,

5.13.7.4 ToXiCchazards........coooeiiiii i

GRNEIAL. .. .ot e e e e e e e e

CarboN MONOXIA. ..ot e e e e e e e e

B5.13.7.5 RaAIAtiON... .ottt et e e e e e e e e e

SAT N/S DR N/A
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5.14

AEROSPACE VECHICLE COMPARTMENTS



5.14 AEROSPACE VEHICLE COMPARTMENTS

5141 GENEKAL... et
5.14.1.1 Windows, canopies and windshields.......................
Visual performance.........ccoviie e e e e
Multi-layered performance...........ccoevviii i iii e,
ANgle of INCIAENCE.......ovie i e,
UNODSLruCted VISION. .....ce i e e e
Head-up dlsplays

General.. .
Symbol brlghtness
Legibility...

Field of vieW

Exit pupil...

Symbol line Wldth

5.14.1.2 Instrument Iocatlon...........................................

5.14.2 Crew stations & passenger compartments
5.14.2.1 Aircrew stations.. .
5.14.2.2 Layout for shared Work space

GENEIAL. ..o
Location & arrangement groUp........eeevervennenenienineeneenns
Effects Of Crew SIZe.......coovinie e
Standing OPerationS. .......coouvee it it

Effects of variable gravity.............cccoiiiiiii e,

5.14.2.3 Work space dimension..........couveeieeuiiirineineienienns.

(See Figs. 23-29 & Tables XI11-X1X)

5.14.2.4 Seating & restraint.............c.coeiiiiiiii i
GeNeral. ...
Vertical & horizontal adjustment....................ooeiiiiinls

Swivel adjustment........cooeieii
Height...

Access to foot control .................................................

BaCKIeST. ..ot

ATINIESE . e e e
=T 0 00 3 P
HEIgNt. ..o

SAT N/S DR N/A
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5.14.3 Personnel ingress and eqress
5.14.3.1 Hatches for normal exit and entrance....................
EXIEMarkings.......oeeie i
5.14.3.2 Handhold & foothold.............coooiiiiiii e,
5.14.3.3 TUNNEIS ..ot e e
D T2 0 1=] (=]
Personal equipmMeNnt SPacCe. ......c.vvvueii i,
14,34 DOOKS. ..ttt it it e e
JAMMING. ..
I 1 (o =T
5.14.3.5 Incline, stairs, and ladders...........cccoveviviiiinn s,
ANgle oF INCHNE.......o e,
(See Fig. 33)
Hand & foot surface........ccoviiiiiiii e
B5.14.3.6  FIOOKS....ooiiiiiiiii e

5.14.4 Emergency Evacuation
51441 General Criteria........o.vevieiiiiie i,
SIMPHCITY ... e e e e
Evacuation time.........ooo i e
CULAWAY AIBAS. .. e et et et et ettt et et e e eaeeae e eaeeanens
Movable artiCles. ... ..o,
EXTErior ProtruSIONS. ... ...uue et e e e s eae s
EVaCUALION @IAS........ccviiieiiiieieiice e
Handholds. ..o e,
5.14.4.2 ESCAPE EXITS. . ueiieie e e
Emergency lighting..........ccooo i
ESCAPE OPENINGS. ... ettt e e e e e e
Ease of operation.............oooi it
Latch-handle actuation..............cccooiiiiii i e
Control Protection..........oeviviir e
5.14.4.3 EjJection SYStemS......c.ovviiiiiiiiiiieiiee e e
(O [ - o
Safety NAMESSES. ... ot
Ejectioncontrol....... ...,
Control ProteCtion..........oviui it e e
Safety PiNS & StrEAMErS... ... cvvirie it it
AUtOMALIC SEQUENCING ... . v vneee et e e v e e e e eeee
Survival reqUIremMeNtS. .. ... e e e e e e eaaas

SAT N/S DR N/A
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5.14.4.3  Ejection systems (cont.)

Survival reqUIremMentS... ... ..oove it e e e

Escape Capsule.......ccovie e

Capsule ProvisSioN... ..o i e e

PressUriZation. .. ....oo oo e e e

Alighting impact.........ccoii

FIOtatioN . .. oot e e e e

SAT N/S DR N/A
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5.15

USER-COMPUTER INTERFACE



515 USER-COMPUTER INTERFACE

5.15.1 General

5.15.1.1 Standard procedures............ccooiiiiiiiiieiniiiaannnn.
5.15.1.2  COMPULEr FESPONSE. ... ueieieiee et eneeaes
5.15.1.3 On-line guidance..........c.oooviiiiiiiiiiiiin e

5.15.1.4  System StatUS........covviiiiii i e
5.15.1.5 L0Q-0N ProCeAUIES. .. ...uivieieie it eeeieneerie e
Automatic log-on display..........ccoooiiiiiiiiiii
Log-on feedback.........coiiiii
Log-ondelay.......ccovii i
5.15.1.6 Log-on off procedures.............covovviiiiiiiiieninnnnnn,
5.15.1.7 Computer failure.............cooiiiiiiiiii e,
5.15.1.8  INteracCtion..........oeeiiiiiii i e

5.15.2 Data Entry
5.15.2.1 General

User pacing-manual...........ccoeiirniienesie e
Positive feedback..........ooviiei
Processing delay ... ......uoeeveiieiii i
EXPliCit aCtion... ...
Validation. ..o
Software-available data.............ccooiii i
INPUEUNITS. ..o e e e e e
(O H T £ P
CONLIOl... e
DISPIAY ...
HOME POSITION. ... e e e
EXplicit actuation.............covieii i e,
Consistent posSitioning..........c.vovveiiiiieiiiie e
Keyboard cursor control.............cccoovviiiiiii i
Movement relationship.............ooo i
Abbreviations, mNemonics, COUES..........vvvrireiierneeneenneanns.
Explicit delete action...........cccevveiiiieieececece e
Change of data..........ocvuiiiiee e e
Single method of dataentry...............cooeii it i,
Data entry display..........oevie i

SAT N/S DR N/A
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5.15.2.2 Keyboard

(@0 ) T U U1 o]

Timely display.......oooii i

(See Table XXVIII)

NUMETIC KEYPAUS. .. . ettt et e e e e e e e

Minimization of KEYiNg..........ovveiiiiie i

Minimization of shift keying............cooooiiii i

Data Change. .. ..ot e

5.15.2.3 Fixed-function (dedicated) keys

StANAArdizZatioN. ..o,

Functional CONSISTENCY........o v e e e,

AVAIADITILY ... o eee e oo,

NON-ACHIVE KBYS.. et e e e e e

(€1 o107 o] [ oo P

ACTUALION . . et e e e e e

FeedbackK. .....ooooii i

Function labels...............

5.15.2.4 Variable-function keys

Status display.......oooee i

Reprogrammable default function..................cooiii i,

Relabeling. ... ..o oi i

Shifted characters..........cooiii i
Easy return to baselevel function...........ccccccceveviveic e,

5.15.2.5 Lightpen

Dimensions and MoUNtiNg...........oovvuveiie i e ieee e,

ACTUALION . . et e e e

Feedback

Position of lightpen.............cooiiiiii

Lightpen activated/inputrevd.............ocoovviiiiieiniennn.

5.15.2.6 Directional controllers

Actuation/deactuation. .. .......oovee o e,

5.15.2.7 Touch Screen

LUuminance tranSmiSSION . .. ... e e e e e e e e e e e e e

POSItIVe tranSmMiSSION . .. ... vt e e e e e,

Dimensions and Separation.............couveeievenierine e
RESISTANCE. .. .. ettt

SAT N/S DR N/A
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5.15.3 Data Display
5.15.3.1 Display format

Consistency
Input and OUEPUL... ..o e,

Match source doCUMENTS......voe e

Computer, not user control...............cooviiiiiiiiiinnn

CrItICAlITY ... e
Readily usable form..........ccoooi i

Order and sequence

Data grouped by importance...............ccovevieiinnnnn
Data grouped by function.............c.cocvieiiiinenn .

Data grouped by frequency..........coovvieiiiiiiiniinnnn.

Data SeParatioN. ... ... e et e e

Recurring Separation.............vveiiieiiriee et e e e e e

Extended alphanumerics...........ccovvii i

Comparative data fields...........ccooi i,

Labels and titlesS. ..o,

Display title.... ..o

Command entry, Prompts...........ccoceeeiveiieieeeennnnn.

Datagroup labels....... ..o

SCIOIIING. et e

Page NUMDEIING. ...

Frame 1dentification.........ooe oo e e e e

5.15.3.2 Displaycontent

Standardization..

Information den5|ty

Crowded dlspla)}s

Related data on same page ..................................

Page labeling.... ...,

Abbreviations and aCronymS...........ccocvveiieiieriiiee e ieeeeans

Data entry/display CONSISIENCY.......cvvviriieiecie i e,

Context for displayed data.............coooeviiiiiii i

5.15.3.3 Display coding

Brightness... e e e e e e e e
Pattern and Iocatlon

UNAerliniNg.......ounieie e e e e

Symbol and SIZe.......c.vie i

Special symbols. ...,
Markers CloSE tO WOIdS......c.vviieiie i e e

(000] [o] SN
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5.15.3.4 Dynamic displays
Changing Values. ... ..o
0T LN - L=
DISplay frEEZE. ...
Freeze feedback.........coveiii
5.15.3.5 Tabular data

Standard formats. ........coo i
ATTANGEIMENT. .. e e e e e e
TS e
Horizontal eXtension..........c.uvvii v e
LISt IINES. .o
Vertical eXtENSION. ... ....oie i
Marking multiline items...........ccooieiiiiiiic e,
Arabicnumerals...... ..o,
Vert. order in multiple columns..............coooi i,
Hierarchic struct. for long listS.........c.ccooiiiiii i,
NUMETIC PUNCIUALION. ... e e e e e e e e e eaeeae
Alphanumeric grouping.......ooveonvn i e e e e
Distinctive/informative grouping..........cooevveiieiieeie e eeiaennnn.
Justification of nUMeric entry...........ccoo i,
Labeling unit of measurement............ccooeiiiiiie i e,
Consistent cOlUMN SPACING... ... uvuieieiie it it
Column SCANNING CUEBS. .. ... v e e et ee e e eeeaeeaeeanens
ROW SCANNING CUBS ...+t vvevenet e et set et eie e et e et aen e eneennes
5.15.3.6  Graphic displays

RECUTING data.........uoeiee et
RETESN FALES. .. ettt e
GraPN XES. ... et et et e e e e e
Trend liNES. .. ..
POINTING. .. e e e e
DIStINCEIVE CUMSOT ... ev et e et e et e e e
Precise POSIIONING. .. ....uv e ittt e et e e
Confirming cursor PoSItioN............covviiiiiiiiiie e e e,
Selecting graphic elements..........c.ooiiiin i
Select from displayed attributes..............ccoeoviii i
Displaying current attributes...........o.coeveviiiieie e e
Easy storage & retrieval............coooiv i
Automatic data registration.............coveeieiiiinie s
Predefined graphic format................cocoi i
Comp derivation of graphic data..............ccovviiiii i,
Drawing liNeS.......ov ot

SAT N/S DR N/A
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5.15.3.6  Graphic displays (cont.)
Drawing fIQUIES. .....ou i e e

Changing size..

Highlighting critical data....................o.c.coovreerroerrirr

RefereNCe INAEX . .. et e e e e e,

Data annotation..

Normal orlentatlon for Iabels

Pictorial symbols. ... ..o

Display 0f SCale........cccue i

ConsiStent SCAlING. .. ... ov e

Singlescale only........oooiii

Unobtrusive grids.

Direct display of dlfferencé.s..

Bar graphs...

Bar spacing ..............................................................

HISTOQIaMS. .o e e e

5.15.3.7 Text/program editing

2] =]

Presentation MOE. ... ..o et e e e e e e e,

DisSplay WINAOW ... ....ue et e e e e e e e

Editing commands...........oooiii e

Text edit COIUMNS. .. ..t e e e e e e e e e e e

Program edit command............coevieiie i

Tab CONtIOIS. ..o,

Editing commands...........oooiii e

Highlighted text...... ..o s

SEriNG SEArCH. ...,

Automatic lINe break.........oeeee oo e,

FOrmat CONTIOl. .. ..ot e e e e e e e e e,

Predefined fOrmats. .......c.oeeer i e e e e

Frequently used teXt........o.oeii i

Text displayed as printed...........coevieiii i

CoNtrol ANNOTALIONS. .. . e et e e e e e e e e e e e e e

Flexible printing option...........ccoii i

Head & oot Of file. ..o i

5.15.3.8 Audio displays

Other reqUIrEMeNtS. .. ..o e e e e e e e,

Supportive function-audio............oooveiiiiiiii

Signal charaCteristiCs.........oveie it e e e

FIrEOUBNCY ... et e e e e e e

AUIBITIEY -

AlArm SEtHING. .. c. et
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5.15.4

5.154.1

Interactive Control
General

QUESLION & ANSWET ... . ettt eee e e e e e e e,

MENU SEIBCHION . ..o e e e e e
FOorm filling... ..o,

FUNCLION KBYS. ..ottt e e e

Command lanQUAGE. .. .....veeee ettt e e e e e
Natural/query language.......
Graphic INteraCtion..........coeveie i e

Response time..

Response time mduced keyboard Iockout

Keyboard restoration...............
Interrupt to end keyboard, lockout
Simplicity.......c.ocooeiiiin.
Accidental actuation...............

Compatibility with user skill..............coo i

Availability of information.......

Concurrent diSPlay ... ....ouuvueieie i

Hierarchical ProCess. ......c.vveireii i e e e,
User memorization.................

DIalOgUE tYPB. e ettt e e e e e

NUMDBDEE SYSTEM ... ettt e e e e e e e e eaeenas
Data manipulation..................

Computer processing CoNnstraint...........ccoevvviiiiiiiiien e enennnn.
Feedback for correct input............ooovi i e,

Feedback for erroneous input.....
Control input data display.........
Originator ID ... e
5.15.4.2

Menu selection

Selection

DBVICES. ..ttt
TS et s
Seriesentry.....................

Sequences...

Active optlon presentatlon ........

Format consistency...

Option sequence....................

Simplemenus................o.es

Option presentation...
Direct function call..

Consistency W/command Ianguage ......................................

SAT N/S DR N/A
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5.15.4.2 Menu selection (cont.)
OPLION COUING. .. e e e e e
KeYed COOES. ...t e e e e e e e e
POSITION 1N STFUCTUIE. .. ..t e e
BaCK MENU. ...t e e
Returntotop level.........ooo oo
5.15.4.3 Form Filling

Grouping...
Format & content c0n5|stency .........................................
Distinctiveness of fields..........ccccoo i,
Field labels..
Cursor..
Entry Iength |nd|cat|on
L@ =T T ] TP
UNUSEA UNGEISCOIES. .. v ce e e e et et et ee e e e eeaens
Dimensional UNitS..........ovveiieie e e e e
USEI OMISSIONS. .. ettt ettt et e et e et e e e e e e e e enenas
NON-BNEIY AIBAS. .. ..ttt et et et et e et e eae e e eeens
Flexible data entry...... ..o
Informative labels. ...,
LOgICal OFTer ... ... e s
Form filling for control entry.............oooiiiiiiiii e,
5.15.4.4  Fixed function KeYS.........ccovvveiieieiiesr e
5.15.4.5 Command language

USEI VIBWPOINT. ...ttt e e e e e et e
DIStINCEIVENESS. v v ittt e e e e e
PUNCIUALION. ..o e e e e e
ADDIeVIAtIoNS. .. ..
StANAArdiZAtIONS. ..ot
Displayed location.............coooiiiiiiiici e
Command prompts ......................................................
Complexity... .
User deflnltlon of macro cmd ..........................................
Standard tech. for command edit...............coovii i,
Destructive command..........oivi i
5.15.4.6 Question & answer

Question displayed separately.............cccooiii i,
Recapitulating prior aNSWET ............coovriiiiinieiieee e
Source document capability..............ooooiiiiiii

SAT N/S DR N/A
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5.15.4.7

Query language

Natural organization of data..............ccovviiii i,
Coherent representation of data................cccoov i,
Task-oriented WOrding.......o.ooeveiiin i e,
LOQIC 1O HINK QUENIES. .. vt e et e e e v eaeae e
Confirming large-scale retrieval...............coo i,

5.15.4.8

Graphic interaction

ICONIC MEBNUS. .. ettt e e e e e e e e e eeeneens
Supplement verbal labels...............coiiiii

5.15.5 Feedback

5.15.5.1
5.15.5.2
5.155.3
5.15.5.4
5.15.5.5
5.15.5.6
5.15.5.7
5.15.5.8
5.15.5.9

Stand-by......cooi
Process OUtCOME. ... ...oviii i e
Input confirmation.............cooiiiiiiiii i,
CUrreNt MOAES. ...t e
Highlight option selection................c.coo i,
User iNput reJection..........coovveiiiiiiiiiiiici e e
Feedback message cont.............ccooviiiiiiiiennene,
Time CONSUMING PrOCESS......veeraeneeiieeeeienneannnns

5.15.6 Prompts

5.15.6.1
5.15.6.2
5.15.6.3
5.15.6.4
5.15.6.5
5.15.6.6
5.15.6.7

Standard display..........c.ccoiiiiiiii
EXPHCIt prompts.......oooe i e
Promptclarity........ooooovii e
DefiNItIONS. ..o
Consistent terminology..........cccooeiii i,
User confirmation.............coveiiiiiiiiiiicne e

5.15.7 Default

5.15.7.1
5.15.7.2
5.15.7.3
5.15.7.4

Workload reduction..........ccoovviiiiiiii e
USEr SElECtION. ... e
Default substitution............cooov i,
Default entry.........ooviiie e
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5.15.8 Error Management/Data Protection
5.15.8.1  Error COrreCtion.......cove e e e,

5.15.8.2 Earlydetection..........cocevviiiiiiiii i

5.15.8.3 Internal software checks..........coooviiiiiii i,
5.15.8.4 Critical entries........oueeee e e

5.15.8.5 Error message CONteNt..........covvvviiinieiininineennnnnnnns

5.15.8.6  EIrOr reCOVEr & PrOCESS......cueiueeeiatenieaaeaaeaneanns

5.15.8.7 Diagnostic iNfo..........cviviii it

5.15.8.8 Correctentry & confirm............ccooeiiiiiiinninnn.

5.15.8.9 Spelling €rrors.....cccuiiieie e e e e

5.15.8.10 Errorinstackcommand............cooviiiiiiiiiiiiiiiinann.

5.15.8.11 Display of error entry.........cccovvviiiiiiii i iiieien,

5.15.8.12 Help
Standard action to request HELP.............cocoviiiiiiiiiininnnn

Multilevel HELP. .. ..o e e e e

Browsing HELP.....ooi i,

5.15.8.13 Data security

Automated SECUrity MEASUIES. .. ..uuu e it et ce e i eeeeen e

Warning of threat to SeCUrity.........ccovviiiiieiie i e

Segregate real from simulated data ...................coooiiiienl,

Display of simulated data..............ccoovve e,

Displayed security classification..............ccoceiviiiiii i iiniennns

LYY 1 5

Choice Of PasSWOrdS. .......ooviiei i e e

Changing of passWOrdS. .. .......o.uveiie i e e e,

5.15.9 System Response Time
(See Table XXIX)

KBY TESPONSE. .. ettt e et e et e e e e e e e e e

KeY PriNt. .. e

Page UM, .. e

PaAOE SCAN. ..ttt ettt

XY BNy e e e

FUNCION. . e e e e e e e,

POINTING . .. e e,

SKEtCNING...ce

Local update. .......oieie e

[ 10 ] 0 - L

File update. .. ...

INQUIrY (SIMPIE) ... e e

INQUITY (COMPIEX) ... e e

Error feedback. ... ... oo
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5.15.10 Other Requirements

5.15.10.1 OVerlays. ..o oue i

5.15.10.2 HArd COPY ... cuuinitatie it et e e e e e

DISPlay Print. ... e

5.15.11 Data & Message Transmission

5.15.11.1 Functional integration.............ccooviiiiiiiiniie e,

5.15.11.2 Consistent Procedures. ........oovveveiieiieieieeneneennn

5.15.11.3 Minimal memory load...........c.cooviiiiiiiiii s

5.15.11.4 INTErTUPT. ..ot e e e e

5.15.11.5 Stored message forms..........cooiiiiiiiiiiiiiiiiiieae e,

5.15.11.6 Incorp. Existing files.............coviiiiiiiiiii e

5.15.11.7 Addresses

Prompt address Nntry......co.veieie et

AdAress direCtONY ... ..ve e e e e e e e e e e

Aids for directory search............coooiii i,

SAT N/S DR N/A
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Each deficiency report is two pages.

Left and right hand sides face each other for easy copying.
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