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APPENDIX A
1472C-BASED CHECKLIST FOR THE GRUMMAN DEVICE
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HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA  CONTROL/DISPLAY INTEGRATION
SYSTEM  GRUMMAN

DESIGN CRITERIA

SECTION _S.1

PAGE

(ML-STD-1472C)

SUBSYSTEM

YES NO_N/A

CRITI-
UNK CALITY

COMMENTS

COMPONENT

5.1 CONTROL/DISPLAY INTEGRATION

S.1.1 EINERAL CRITERIA
5.1.1.1. RELATIONSHIP

Are relationships of controls
to their associated displayvs, and
displays to controls, immediately
apparent to the operator?

Are controls located adjacent
to (normally under or to the right
of) their associated displays and
positioned so that neither the
control nor the hand normally used
for setting the control will obscure
the display?

5.1.1.2 DESISBN

Are control-display relationships
apparent to the user through proximity,
similarity of groupings, coding,
éraming., labeling, and similar tech-
niques?

S.1.1.3 COMPLEXITY AND PRECISION

Is complaxity and precision
required of control manipulation
and display monitoring consistent
with the precision required of the
system?

Dows control/displey complexity match
the capadility of the operator (in terms of
discrimination of display detatl), or match
the operator's manipulative capability under
the dynamic conditions end environment in which
human performance is expected to occur?




DESIGN CRITERIA

85, 2 OF 3

COMMENTS

S.1.1.4 FEEDBDACK

i1s feedback on control response
adegquacy provided as rapidly as
possible?

Do critical control functions,
such as those entered by keyboard,
provide adequate feedback to the
operator prior to entry te ensure
that the keyed entry is, in fact,
errorless and the one that the
operator desires to enter?

S.1.2 POSITIONAL RELATIONSHIPS
S.1,2.1 FUNCTIONAL GROUPING

Are functionally-related
controls and displays located in"
proximity to one another——arrange in
functional groups, e.g., power,
status, test, etc.”?

S.1.2.1.1 FUNCTIONAL GRDUP
ARRANGEMENT

" 5.1.2,3.1.1 SEQUENCE

Are functionally related groups
of controis and displays located so
as to provide for left-to-right
(preferred) or top-to-bottom order
of use, or both?

S.1.2.1.1.2 ACCESS

Are functionally-related groups
of controls and displays which are

more frequently used, located in areas

of easiest access?

S.1.2.1.1.3 FUNCTIONAL BROUP
MARKING

e functional groups set apart
by outlining with contrasting lines
which completaly encompass the groups

SEE T

CRITI-
YES MO N/A UNK CALITY
X 2
X 2
X 2
X 1
X 1
X 1
o
A-2

in most cases; CRT response
is sluggish at times, however

generally

but questionable relevance
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PAGE _3 OF _3

CRITI-
DESIGN CRITERIA _ YES NO-M/A UNKX .
N/ CALITY COMMENTS

S.1.2.1.1.4 CONBISTENCY

Is the location of racurring X 2
¢unctional groups and individual
items similar ¢érom panel to panel?

S5.1.2.3 ARRANGEMENT WITHIN BROUPS

Are controls and displays within Y 2
functional groups located according
to oweration sequence or function,
or both?

%.1.3 MOVEMENT RELATIONSHIPS
5.1.3.1 LACK OF AMBIGUITY

Do display indicators clearly X 2
and unambiguously direct and guide

the appropriate control response?

Is the response of the display X
to control movements consistent, 2
predictable, and compatible with
the oporatq"l expectations?

$.1.3.2-TIME LAG

Is the time lag between the X 2
response of the system tc a control
input and the display presentation
of the response, minimized?

usually; however, see 5.1.1.4

A-3
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HUMAN FACTORS AMALYSIS
DESIGN CHECKLIST

AREA VISUAL DISPLAYS SECTION 5.2

PAGE _1 oOF 8

(MIL-STD-1472C)

SYSTEM  GRUMMAN SUBSYSTEM

COMPONENT

QrITI-

DESIGN CRITERIA YES MO N/A UNK CALITY

COMMENTS

5.2 VISUAL DIGPLAYS
S.2.1 BGENERAL

Are visual displays used to X 4
provide the operator with a clear
indication of squipment or systes
conditions for operation under any
eventuality commensurate with the
operational and maintenance philosophy
under design?

S.2.1.1. ALERTING/WARNING RELIABILITY

Do alerting/warning displays X 3
provide the operator with a greater
probability of detecting the
triggering condition than normsal
observatjon would provide in the
absence of the displays?

5.2.1.3.1 CONTENT

Is information displayed to X 3
the operator limited to that which
is necessary to perform specific
ations or to make decisions?

5.2.1.3.2 PRECIBION

Is the information displayed b ¢ 3
only within the limits and precision
required for specific operator actions
or decisions?

5.2.1.3.3 FORMAT

Is inféormation presented to the X 3
operator in a directly usable fora?

Is the need ¢or trandsposing, X
computing, interpolating,
or mentally translating into other
units avoided?

A-4

B S

e L e H - - T aa

R G




DESIGN CRITERIA

s s ot

PAGE 2 OF 8 :

5.2.1.3.4 REDUNDANCY

except in those circumstances where
it is nesded to achieve reliability?

S.2.1.3.8S COMBINING OPETATOR/

Is operator #-d maintainer
information coruined in the same
display rnly when the information
content and ¢ormat are well-suited
to, and time compatible for, both
users?

CRITI- .
Y§_S N0 -N/A UNK CALITY COMENTS
Is display redundancy cvowo.d 1
MAINTAINTK INFORMATION]
%.2.1.3.6 DISPLAY FAILURE CLARITY
' 2 CRT "Yockup” is not always

Is ¢ailure of a display or its
circuit immediately apparent to the
operator?

5.2.1.3.7 DISPLAY CIRCUIT FAILURE

Is display circuitry separate
érom equipment it msonjitors such that
a failure in the display does not
cause a failure in squipment?

S5.2.1.3.8 UNRELATED MARKINGS

Are trademarks and company
names placed elsewhere other than on
the display panel ¢ace?

5.2.1.3.9 DURATION

Do signals and display informa~-
tion have durations of suéficient
length to be reliably detected
under expected operator workload
and the operational environsent?

5.2.1.3.10 TIMELINESS

Are displays wuch as cathode
ray tube displays, head-up dieplays,
collimated displays and other
displays requiring refreshed in-
formation updated in a synchrensus
sanner, where poesible?

e w wie e - cecama 4+ sew == -"

{mmediately apparent to
user/operator
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DESIGN CRITERIA YES NO W/A UNK

CRITI-
CALITY

are the displavs refreshed to b 4
the deqree of timeliness required
tv personnel in the normal operating
and/or servicing modes?

5.2.1.3.11 ADVISORY AND ALERTING

Do displavs such as multifunction X
displays, cathoue ray tube displavs,
head~up diplays. collimate displavs
and other visual displav devices
which display simultanecus and
1nteor ated irnformation advise and
alert operatina personnel to in-
{ormation that becomes critical
within the displav®

5.2.1.4 LOCATION AND ARRANGEMENT
S.2.1.4.1 LOCATION

_ Are displays located and de- X
signed so that they may be read
to the degree of accuracy required
by personnel in the normal
oporntinq or servicing positions
without requiring the operator to
assume an uncomfortable, awkward
or unsafe position?

S.2.1.4.2 ACCESS

Are visual displays visually X
accessible without resorting to the
use of ladders, ¢lashlights or other
special equipesent?

S5.2.1.4.3 ORIENTATION

Are display faces perpendicul ar X
to the operator’s line of sight
when ¢easible?

Is parallax ainimal?
S5.2.1.4.4 REFLECTION

Are displays constructed, crru\ooJJl
nd mounterd to prevent reduction
¥ information transfer due to
reflection of the ambient
illumination érom the display cever?

A-6
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Length of cable to CRT
limits adjustment to most
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DESIGN CRITERIA

PAGE 4 _OF _8

5.2.1.4.6 OROUPING

Are all displays necessary to
support an operator activity or
sequence 0 activities, grouped
together?

to one another according to their
sequence of use or the functional
relations of the components they
represent?

5.2.31.4.8 FREQUENCY OF USE

used grouped together and placed in
an optisum visual zone?

S.2.1.4.9 IMPORTANCE

located in a privileged position
in the optisus projected visual zone
or otherwise highlighted?

S5.2.1.4.30 CONSIBTENCY

Are similar displays arranged
consistently within the assembly or
across similar assesblies?

S.2.1.4.31 MAXIMUM VIEWING

CRITI-
YES NO N/A UNK CALITY COMMENTS
X 2
8.2.1.4.7 FUNCTION AND SEQUENCE
Are displays arranged in relation | x 2
Are displays that are ¢requently | 2
Are important or critical di»!oy+ X 2
2 2
DISTANCE
X |

Is the viewing distence ¢rom
the eye reference point of the
seated operator tec displays
located close to their associated
controls? (less then 633am (23 in))

e cwwes e ome




DESIGN CRITERIA

S5.2.1.5 CODING
S.2.1.5.1 OBJECTIVES

Are coding techniguea used
to facilitate:

b. identification of

displaya?

display?
5.2.1.5.2 TECHNIQUES

Are displaya coded by color,
size, location, shape or flash
coding, as applicagle?

S.2.1.5.3 STANDARDIZATION

Is coding within the system
unifora and satablished by agresesent
with the procuring activity?

S.2.2.3 SIMPLE INDICATOR LAMPS
5.2.2.3.1 USE

Are sisple indicator lampa
used when deaiQgn conaiderationa
preclude the uae of legend lighta?

S.2.2.3.2 BPACING

Is the spacing between
adjacent edges of simple round
indicator lampa suféficient
to perait unasbiguous labeling,
ajignal interpretation, and
convenient bulb resoval?

85.2.2.3.3 CODING
Are simple indicator lights

coded in convdrasnce with TABLE I,
oage, 33, 1472c?

PAGE 5 OF 8
CRITI-
YES MO N/A UNK CALITY COMMENTS
a. diacrimination of indi- X 1
vidual displaya?
X 1
functionally related
€. indication of reletionshipa X -
between displaya?
3. identification of critical |X 2
information within a
X 1
X 1
X 1 3.0
X 1
X 1
A-8
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PAGE 6 OF _8

' CRITI-
DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

S.2.4 CATHODE RAY TUBE (CRT) DISPLAYVS
S5.2.4.1 SIGNAL BIZE

Is the image size of characters
consistent with operator needs and X 2
requiresents?

S5.2.4.2 VIEWING DISTANCE

Is the viewing distance consistent
with operator needs and requirements? | X 1

5.2.4.3 SCREEN LUMINANCE

Does the ambient illuaminance
contribute more than 25% of screen X -
brightness through diffuse re-
flection and phosphor excitation?

S.2.4.5 LUMINANCE RANGE

Is the luminance range of
surfaces immediately adjacent X 1
to scopes between 10% and 100% of
screen background Jduminance?

S.2.4.6° AMBIENT ILLUMINANCE

Is the ambient illuminance in
the CRT area appropriate ¢for other X 1
visual functions (e.g., setting
controls, reading instruments, etc)
but not such that interference with
the reading of the CRT is imperiled?

S.2.4.7 REFLECTED GLARE
Is reflected glare minimized
by proper placesent of the scope X 1
relative to the light source?
(are hoods and shields used?)
S.2.4.8 ADJACENT SURFACES

Are surfaces adjacent to tM.
acope of a dull satte finish? X ‘ 1

»

A-9

i AR i AR i - i




DESIGN CRITERIA

s.2.6 OTHER DISPLAYS
5.2.6.1 SENERAL

%.2.6.1.1 TYPESB

Where applicable, are direct~-
reading counters, printers, plotters
¢lags, optical projections, s
gas discharge, liquid crystal and
electrolusinescent displays used?

5.2.6.1.2 APPLICATIONS

Is the selection of the displays
sentioned in 5.2.6.1.1 based on
specific criteria as per TABLE 1l1I,
1472C, page 35?

s.2.6.2 COUNTERS
5,2.6.2.1 USE
are counters used for pre-
senting quantitative data when
a continuous trend indication is
not required and when a quick,
precise indication is needed?
5.2.6.2.2 MOUNTING

are counters mounted as close

as possible to the panel
s0 as to mimize parallax
shadows and maximize the

surface
and
viawing

engle?
5.2.6.3 PRINTERS

5.2.‘.3.‘ m

Are printers used when a visual
record of data is necessary or
desirable?

Do printers confora to TABLE III
1072C, page 35.

5.2.6.3.2 VISISILITY

Is printed mtter not hidden,
masked, or obscured {n & mnner
that  does not tmpair direct reading?

CRITI-
YES N0 W/A UNK CALITY
X 1
X 1
b ¢ 1
X 1
X 3
X 1

X 1
A-10

PAGE 7 OF _8

. COMMENTS

printer; elapsed-time counter
on Wicat computer

ehgsed system time meter
on 2-D _
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PAGE "B OF B

—_ DESIGN CRITERIA

5.2.6.3.3 CONTRABT

Is a minimum of 7% luminance
contrast provided betwasn the
material and the background on
which it is printed?

5.2.6.3.4 ILLUMINATION

ternal illumination if the printed
matter is not legible in the
planned operational ambient
environmant?

5.2.6.3.5 TAKE-UP PROVISION

aaterial provided?

S8.2.6.3:.6 ANNOTATION
sounted so that the printed satter
(e.g., paper, metalizod paper)

may be masily annotated while
still in the printer?

D e R

CRITI-
YES N0 W/A UMK CALITY COMMENTS
X 1
Are printers provided with in- X =
Is a take-up device for printed X 1
Where applicable, are printasrs X 1
A-11
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HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA __AUDIO DISPLAYS

SYSTEM _GRUMMAN

DESIGN CRITERIA

SECTION

5.3

(MIL-STD-1472C)

SUBSYSTEM

2-D

COMPONENT

[ES NO N/A

CRITI-
UNK CALITY

COMMENTS

5.3 AUDID DISPLAYS
5.3.1 GENERAL
5.3.1.1 USE
Are audio displays provided when:

a. The information to be pro-
cessed is short, simple, and transi-
tory, requiring immediate or time-
based responses?

b. The common mode of visual
display is restricted by overburdening)
ambient light variability or limitation
operator mobility) degradation of
vision by yibration, high g~forces,
hypoxia, or other environmental
considerations; or anticipated
operator inattention?

c. The criticality of trans-
mission response sakes supplesentary
or redundant transaission desireable?

d. It is desirable to warn,
alert, or cue the operator to
subsequent additional response?

e. Custom or usage has created
anticipation of an audio display?

§. Voice communication is
necessary or desireable?

S.3.1.2 SINAL TYPE

When an audio presentation is
required, is the signal presented
in accordance with Yable V, 1472¢,
page 327

A-12
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g o




!

i

DESIGN CRITERIA

st e S e e . R

|

- CRITI- “
YES NO N/A UNK CALITY COMMENTS

5.3.1.3 FALSE ALARNMS

Does the audio display device and
circuit preclude false alarms?

5.3.1.5 CIRCUIT TEST

Are audio displays wquipped with
circuit test devices or other msesans
of operability tests?

5.3.2 AUDID WARNINGS

S.3.2.1 WARNING SIGNALS

Are audio signals provided,
as necessary, to warn personnel of
impending danger, to alert an
operator to a critical change in
system or eguipment status, and
to remind the operator of a critical
action or actions that sust be taken?

S5.3.2.4 RELATION TO VISUAL DISPLAYS|

When used in conjunction with
visual displays; are audio warning
devices supplementary or supportive?

Does the audio signal alert and
direct operator attention to the
appropriate visual display?

5.3.3 CHARACTERISTICS OF AUDIO
WARNING SIONALS

5.3.3.1 FREQUENCY
S5.3.3.1.1 RANGE

Is the range o‘ the warning
signals between 200 and S000 hz.
(preferably betwaen 500 and 3000 M.)'ﬂ

X 1

X 2 Yook at touch-screen CRT

) ¢ 1

A-13
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PAGE 3 OF 3
CRITI-
DESIGN CRITERIA YES N0 N/A_UNK CALITY COMMENTS

——

5.3.3.2 INTENGITY

5.3.3.2.1 COMPATIBILITY WITH
ACOUSTICAL ENVIRONMENT

Is the intensity, duration and X 1
source location of audio alarms
and signals compatible with the
acoustical environmsent of ‘the intend-
od receiver as well as the
requirements of other personel in
the signal area?

5.3.3.2.2 DISCOMFORT

.,

Is the intensity of audio warning
signals low enough such that discom- X 2 | error tome,
¢ort and/or "ringing” is not caused attention orientating
in the ears of listeners?

-

-

A-14
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tributed so that none of the
operator’s limbs are overburdened?

S5.4.1.1.5 STOPS

Are stops provided at the X
beginning .and end of the range of
control position if the control
is not required to be operated
beyond a particular end position
or specified limit? :

5.4.1.2. DIRECTION OF MOVEMENT

5.4.1.2.1 CONSISTENCY OF MOVE-
) MENT

Is the direction o¢ control X
sovesent consistent with the related
sovesent of an associated display,
squipsent component, or vehicle?

- A-15
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PAQE 1 OF 10
WMAN FACTORS ANALYSIS
DESIGN CHECKLIST
AREA  CONTROLS SECTION 5.4 {MIL-STD-1472C)
SYSTEM GRUMMAN SUBSYSTEM 3-D/2-D COMPONENT
CR{TI-
DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS
5.4 CONTROLS
S.4.1 BENERAL CR!TER!A.
5.4.1.1 SELECTION
S.4.1.1.1 DISTRIBUTION OF WORK
. LDAD
h Are contrels selected and dis- X 1 easy and simple to

operste

&SI




DESIGN CRITERIA

YES NO N/A UNK

CRITI-
CALITY

PAGE

2_OF 10

S.4 CONTROLS
S.4.1.3 ARRANGEMENT AND BROUPING

S.4.1.3.1 GROUPING

Are all controls which function
in sequential operation, or which
cperate together, grouped together
along with their associated displays?

S.4.1.3.2 SEQUENTIAL OPERATIONS

Do controls which are involved
in sequential operations ¢follow a
fixed pattern?

S.4.1.3.3 LOCATIDN OF PRIMARY
CONTROLS

Do the most important and ¢ére-
quently used controls have a favora-
ble position with respect to esase of
use?

S.4.1.3.4 CONSISTENCY

Are functionally similar or
identical primary controls arranged
consistently from panel to panel
throughout the systes, equipmsent,
atc.?

S5.4.1.3.7. SPACING

Does spacing between controls
comply with Table VI1 (page 63) in
Mil-8td~-1472c7? :

A-16
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DESIGN CRITERIA

S.4.1.4 CODING
S.4.1.4.1 METHODS AND REQUIREMENTS

is it consistent throughout the
system?

5.4.1.4.2 LOCATION CODING
Are controls associated 'ni th

similar functions in the same rel-
ative location?

5.4.1.5 LABELING OF CONTROLS
Does control labeling confora

the criteria set forth in pare-
graph 5.387?

S.4.1.8 PREVENTION OF ACCIDENTAL
ACTIVATION

S.4.1.8.1 LOCATION AND DEBIGN
Are controls designed an? lcca-

ted so that they are not susceptible
to accidental activation?

S5.4.2.1.2 KEV OPERATED SwITCHES
S.4.2.1.1 USE

PASE 3 OF 10
CRITI-

YES NO N/A UNK CALITY COMMENTS
Where coding of controls is used, | x 1
X 1
X 1
X 1

X 1 on 2-D console

Are key operated switches used teo
wevent unauthorized eperation?

A-17
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____DESIGN CRITERIA

PASE & ofF 10

5.4.2.1.2.2 DIMENSIONS, DISPLACEMENT

Do the dimensions, displacesent,
and resistance of key operated
switches conform to Figure S, 1472C?

5.4,2.1.2.4 MARKING AND LABELING

Does the keylock application
include appropriate positional
markings and labels?

S5.4.2.1.2.5 OTHER REQUIREMENTS

Do keys have teeth on both edges?

Is key lock ortented so that the
key's vertical position is the off position?

Can the key be removed only when
the lock is in the off position?

Is activation of the system
accomplished by turning the key in
a clockwise direction?

5.4.2.1.3 DISCRETE THUMBWEEL

5.4.2.1.3.1 APPLICATION

Are thumbwheesl controls used
where precise numbericeal inputs
are required on the part the
operator?

CRITI-
YES NO N/A UNK CALITY COMMENTS
AND RESISTANCE
X 1
X 1
X 1
- 1
X 1 Ksy can be removed when in
*on" position
X 1 counterclockwise activates
2-D console equipment
CONTROLS
X 1 STE/1CE "TEST SELECT"

I




[

DESIGN CRITERIA

5.4.2.1.3.2 SHAPE

Are positions around the
circumierence of discrete thumb-
wheel controls provided with &
concave surface or separated
by a high-friction area which is
raised from the periphery of the
thusb-wheel ?

Do thumbwheels not preclude
viewing the digits within 30 degrees
viewing angle to the left and right
of a perpendicular to the thumb-
wheel digits?

5.4.2.1.3.3 CODING

by loction, labeling, and color?

OFF and ON positions color coded
to permit a visual check that the
digits have been reset to t-eir
normal positions?

forward, or upward, or to the right
increase the setting?

5.4.2.1.3.5 NUMERALS

engraved on a light (or white)
thusbwheel background?

Is the height-to-stroke width
ratio approximately 10:1?

COMMENTS

CRITI-
YES MO N/A UNK CALITY
x a-_——
x a—
Are thumbwheel controls coded X 1
14 used as input devices, are X -
5.4.2.1,3.4 DIRECTION OF novmnq
Does moving the thumbwheel edge X 1
5.4.2.1.3.5.1 EXTERNAL LUMINANCE
Are digits bold, black numserals X 1
X 1
L]
A-19
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STE/ICE TEST SELECT 1s labeled

white om black
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DESIGN CRITERIA

YES

CRITS-
NO N/A UMK CALITY

PAGE §_OF Jo

S5.4.2.1.3.6 VISIBILITY

Duas thusbwheel design perait
viewii.q of inline digital read-
Sut from all operator positions?

S.4.2.1.3.7 DIMENSIONS

Do thumbwheel control dimensions
conform to the criteria set forth
in Figure &, 1472, page 777

S.4.2.1.3.8 RESISTANCE
Is control resistance elastic?

Does resistance buiid up and
then decresse as each detent is
approached so that the control snaps
into position without stopping be-
tween adjacent detents?

5.4.2.1.3.9 SEPARATION

Does separation between ad-
jacent edges of thumbwheel controls
conform to the criteria in Figure
6, 31472c and sufficient to pre-
clude accidental activation
of adjacent controls during norsal
satting?

S.4.3 LINEAR CONTROLS
S.4.3.3 DISCRETE LINEAR CONTROLS

5.4.3.1.3 PUSH BUTTONS (FINGER
OR HAND OPERATED)

5.4.3.1.1.1 UBE

Are push button used when
a control or an array of contreols
is nesded for moasntary contact
or for activating a locking
circuit, perticulerly In
high—érequency-of-use situatiens?

start button 3-D console;
test button on STE/ICE

~ ol T 3.

N o
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DESIGN CRITERIA

PAGE _7__ OF _10

5.4.3.1.1.2 SHAPE

Are push button surfaces
concave (indented) so as to fit
the finger?

Does the surface provide
a high degree of frictional
resistance to prevent slipping?

a positive indication of that acti-
vation (e.9., snap fewl, audible
click, or intey~al light)?

5.4.3.1.1.4 TU0GEe OR COVER

used when it is imperative to pre-
vent accidental activation of the
controls?

Do cover guards, in the open
position, not interfere with operation
of the protected device or adjacent controls?

Do push button disensions,
resistances, displacements, and
separations confora to the criteria
set forth in Figure 11, 1472c, page
os?

CRITI-
YES NO N/A UNK CALITY COMMENTS
X 1 not critcal or necessary
X 1 not critical or necessary
5.4,3.1.1.3 POSITIVE INDICATION
Does control activation produce |) 1 elastic resistance with stop
GUARD
Is a channel or cover guard X -
b4 —
5.4.3.1.1.3 DIMENSIONS, RESISTANCE,
DISPLACEMENT, AND
SEPARATION
X b
1]
A-21
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DESISN CRITERIA

PAGE _8 OF 10

5.4.3.1.4 TOGO.E SWITCH CONTROLS
S.4.3.1.4.1 USE

Are toggle switches used éor
functions which require tweo discrete
positions or where space limitations
are severe?

5.4.3.1.4.2 ACCIDENTAL ACTIVATION

tal activation is of primary
importance (i.e., critical, dangerous,
or hazardous conditions would result)
are channel guards, lift-to-unlock
switches, or other egquivalent pre—
vention mechanisas provided?

Is safety or lock wire not used?

its location interfere with the
operation of the protected device
or adjacent.controls?

Do dimensions, resistances,
displacesents, and separations between
adjacent edg-s of toggle switches
conéore to the criteria set forth
in Figure 13, 1472c, page ¥3?

at mmerica) positions?
5.4.3.1.4.4 POBITIVE INDICATION

CRITI-
YES NO M/A UMK CALITY COMMENTS
X 1
When the prevention of acciden~ X -
x -——
1¢ a cover guard is used, does X -—
5.4.3.1.4.3 DIMENBIONS,RESISTANCE
DISPLACEMENT, AND
SEPARATION
X 1
Can toggle switches be stopped only X 1
X 1

Is an indication of control
activation provided (e.g., anap
foe), sudible click, sssociated or
integral light!? 0
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DESIGN CRITERIA

PAGE _9 OF _10

CRITI- .
YES MO -N/A UNK CALITY COMMENTS

5.4.3.1.4.5 ORIENTATION

Are toggle switches verticeally
oriented with OFF in the down posi-
tion?

iIs horizontal orientation
and actuation used only for com=
patibility witn the controlled
f¢unction or squipment location?

%.4.3.1.6 ROCKER SWITCHES
5.4.3.1,6.1 USE

Are rocker switches used in
lieua of toggle switches $or functions
which royuire two discrete positions?

Are rocker switches used where
toggle switch handle protrusions
might snag the operator's sleeve or
phone cord, or where there is in-
sufficient panel space for separate
labeling of switch positions?

%.4.3.1.6.2 ACCIDENTAL ACTIVATION]

Are channel guards or equi-
valent protective measures used when
the prevontion of accidental activa-
tion is of primary importance (e.g.,
critical, dangerous or hazardous
conditions would result)?

5.4.3.1.6.3 POSITIVE INDICATION

Is an indication of contrel
activation provided (e.Qg., Snap
feel, audible click, associated
or integral light)?

————ac

X 1 on disc drive
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E CRITI- x
168 CRITERIA YES NO N/A UNK CALITY COMMENTS
UL IR, .11~

: |
S5.4.3.1.6.4 DIMENSIONS,RESISTANCE
DIBPLACEMENT, AND

GEPARATION

Do disensions, resistances, X 1
displacemsnts, and separations be-
tween centers of rocker switches
conform to the criteria in Figure
1S, 1472c, page 96?

Does resistance gradually X 1
increase, and then drop when the
switch snaos into oosition?

Can the switch be stoppad
only at the required positions? X 1

5.4.3.1.6.6 UORIENTATION

Where practicable, &re rocker X 1
switches mounted vertically?

Does activation of the upper X 1
wing turn the equipment or component
on?

Is horizonal orientation of X —

rocker switches used only ¢or
compatibility with the controlled
éunction or- equipsent location?

5.4.3.1.6.7 COLOR AND ILLUMINATION

Are alternate colors used to X 1 not critical or necessary
denote the ON and OFF positions of
a rocker switch?

Is alternate illuaination of X 1 not critical
either the ON or OFF positions used
to facilitate pouitive recognition
of current switch position?
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' MR FACTORS AMALYSIS
DESIGN CHECKLIST
AREA _ LABELING SECTION _ 5.5 (MIL-STD-1472C)
SYSTER GRUMMAN SUBSYSTEM COMPONENT
' QRITI-
DESIGN CRITERIA YES_NO_N/A UMK CALITY COMMENTS
S.5 LABELING
S.5.1 GENERAL
S5.5.1.1 APPLICATION
Are labels, legends, placards, X 2
signs, or markings provided where
personnel must identify, interpret,
or follow procedures or avoid
hazards?
{ $5.5.1.2 LABEL CHARACTERISTICS
Are labels:
accurate in their inforsation? X 2
consistent with time available X 11
for .recognition or other
responses?
readable at reasonable distance? X 1
prop'-rly illuminated and colored? X -
consistent with criticality of Xl 1
function labeled?
consistent within and between X 1
system components and subsystaes?
S5.5.1.3 PROTOTYPE AND PRODUCTION
EQUIPHMENT LADELS
Are labels on prototype wasily X 1
. ond sisply aféined 80 that they cen
{ be altervd, and removed i¢ design
‘ : changes occur? .
i
]
\
| A-25 S
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DESIGN CRITERIA

5.5.2 ORIENTATION AND LOCATION
5.5.2.1 ORIENTATION
Are labels and information on
them oriented horizonally so that
they can be read quickly and easily
form left to right?
$.%.2.2 LOCATIDN

Are labels placed on or very near
the items which thev identifvy?

Are labels placed so no other
information s hidden?

Are labels placed so controls
do not obscure label information?

S.5.2.3 STANDARDIZATION
Are labels located in a con-
sistent sanner thoughout the squip-
ment and systea?
S.5.3 CONTENTS
S.5.3.1 EQUIPMENT FUNCTIONS

Do labels primarily dascribe the
functions of equipment jtewa?

S.5.3.2 APBREVIATIONS
Are abbreviations used on labels?

I¢ abbreviations are used, do
they confora to ailitary standards?

5.5.3.3 IRRELEVANT INFORMATION

Does only relevant information
appear on labels or placards?

A-26

CRITI-

CALITY
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start button label obscured
by start button
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DESIGN CRITERIA

PAGE 3 OF S

5.5.4 QUALITIES
5.5.4.1 BREVITY
Are labels consise as possible

without sacrificing intended
meaning or information?

Are labels or placards unambiguous?

5.5.4.2 FAMILIARITY

familiar words or language?

Are common tersms used which will
be understood by those who will
operate the equipment?

5.%5.4,3 VISIDILITY AND LEGIBILITY
Can labels and placards be read
easily and accurately at operational
diztances?
5.5.4.4 ACCESS
Are labels placed so that they are

not obscured or covered by other 4 t
or assamblies? Y squipmen

S5.5.4.5 LABEL LIFE
Are labals clear and distinct?
Do they have high contrast?

ére they resistant to grease,
grime, dirt, etc.?

S3.5.4.6 LADPEL BACKOROUND
Does label color contrast with

the equipment background specified
in 507-”

CRIT]- .
YES NO N/A UNK CALITY COMMENTS
X 2
X 2
Do words on labels or placards uss X 2
X 2
X 2
X 1 see 5.2.2.2
X 1 stenciling has worn off
on some labels
X 1
X 1 some stenciled labels are not
x -—
A-27
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DESIGN CRITERIA

YES NO

N/A UNK

CRITI-
CALITY

PAGE _4 OF _S

COMMENTS

5.5.5.4 CAPITAL VS LOWER CASE
5.5.5.4.1 LABELS

Are labels printed in all
capitals?

5.5.6 EQUIPMENT LABEL ING

S5.5.6.1 UNITS, ASSEMBLIES, SuUB-
ASSEMBLIES AND PARTE.

S.5.6.1.1 BENERAL REQUIREMENTS

Are units, assemblies, sub-
assemblies and parts labeled with
a clearly visible, legible, and
meaningful name, number, code,
mark or symbol, as applicable?

5.5.6.1.2 LOCATION

Are gross identifying labels
on a unit, assembly or major
subassembly located:

so that they are not obscured
by adjacent items?

on the Hnt'tost. most uncluttered
surface available?

in a way s0 as to minimize wear
or obscurement by grease, grime,
etc.?

in a uny' to preclude accidental
removal, ocbstruction, or dasage?

S.5.6.2 CONTROLS AND DISPLAYS
S.5.6.2.1 GENERAL REQUIREMENTS

Are controls and displays
appropriately and clearly labeled
with enough inéormation ¢or proper
identification, utilization,

actuation, or manipulation of the
element?

=i |

A-28
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CRITI-
DESIGN CRITERIA YES MO -N/A UNK CALITY COMMENTS

5.5.46.2.2 SINFLICITY

Do control and display labels X 2
convey verbal meaning in a direct
and unambiguous manner?

Do they use simple words and X
phrases? 1

5.5.6.2.3 FUNCTIONAL LABELING

Are controls and displeys
labeled according to their function,
according to the following criterias

are dissimilar names used for X 2
different controls and displays?

are instrusents labeled in terms |X 2
of what is being measured or
controlled, and in terms of
the purpose and use by the
operator?

does control labeling indicate X 2 generally
functional result of a control
sovement ?

when applicable, are appropriate X —
labels used to indicete the
functional relationships between
controls and displays?

5.5.6.2.4 LOCATION

When applicable, do control and
display labels meet the ¢ollowing J
criterias .

is sase of control operation

T given priority over visibility [X 1
of control position labels?

are labels placed over the X 1
controls and displays they : ! ;!.h‘::r .m@?mm‘
describe? Switch®

s

are labels used to fdentiéy ‘ 1
4unctionally grouped controls
oend displeye?

is label location unifera X 1 . . .
throughout the systes and
subsystess unifera?

a1

}?’;
X
b
:
i
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HUMAN FACTORS ANALYSIS

DESIGN CHECKLIST
AREA _WORKSPACE DESIGN REQUIREMENTS SECTION _ 5.7 (mIL-STD-1472C)
SYSTEM __GRUMMAN SUBSYSTEN COMPONENT
QITI-
DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

5.7 WORKEPACE DEBIGN REQUIREMENTS
S.7.1 GENERAL
S.7.1.1 KICK SPACE

Are cabinets, consoles, and work X 1 instructor station
surfaces that require an operator :
to stand or sit close to their ¢ront
surface provided with a kick space
b at the base at least 100 mm (4 in.)

deep and 100 mm (4 in.) high?

S5.7.2 STANDING OPERATIONS
S5.7.2.1 WORK SURFACE

Are work surfaces which must X 1 3-D MODULE
support job instructior manuals,
wor ksheets, etc. 915 +/-15 anm
(36 ¢/=.6 in.) above the $loor?

5.7.2.2 DISPLAY PLACEMENT, NORMAL

Are visual displays sounted on X 1
vertical panels and used in normal
equipment cperations placed betwesn
1.040 m (41 in.) and 1.700 & (70 in,)
above the standing surface?

8.7.2.3 DISPLAY PLACEMENTY, SPECIAL

Are displays requiring precise and X S |
frequent reading placed butween
1.270 & (30 in.) and 1.650 a (63 in.)
above the standing surface?

5.7.2.4 CONTROL PLACEMENT, NORMAL

Are controls scunted on vertical
surfaces and used in norsal equipment
H operations located between 860 aa and
: 1.78C & (34 and 70 §n.) abeve the
standing surfece?

T e —————— U G B




__ DESIGN CAITRIA.

i

CRITI-
YES NO N/A UNK CALITY

S.7.2.5 CONTROL PLACEMENT, SPECIAL

Are controls requiring precise
or frequent operation and emergency
controls mounted between 860mm and
1.350 m (34 and S3 in.) above the
standing surface and no farther than
S30 mm (21 in.) laterally érom the
centerline?

S.7.3 SEATED ?ERAT!WS
S.7.3.1 WORK SURFACE WIDTH

Has a lateral workspace of at
least 760 ma (30 in.) wide and
400 mm (16 in.) deep been provided?

S5.7.3.2 WORK BURFACE HEIBHT

Are desk tops and writing tables
batween 740 and 790 mm (29 to 3! in.)
above the ¢loor?

S5.7.3.3 WRITING SURFACES

Where a2 writing surface is re-
quired on equipment consoles, is
that surface at least 400 mm (16 in.)
deep and 610 mm (24 in.) wide?

A-31;
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DESIGN CRITERIA
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PAGE _1 _OF 10

HUMAN FACTORS ANALYSIS
DESIGN CMECRLIST

AREA __ MAINTAINABILITY

SYSTEM _GRUMMAN

SECTION _5.9 (MIL-STD-1472C)
SUBSYSTEM COMPONENT
CRITI-

S.9 DESIGN FOR MAINTAINABILITY
S.9.1 GENERAL
S5.9.1.1 STANDARDIZATION

Is equipment designed to incor-
porate standard parts to the maxi-
asum extent possible?

S.9.1.2 BPECIAL TOOLB

Are special tools required
for operation adjustment
securely mounted within the equipesent
in a readily accessible location?

S.9.1.3 MODULAR REPLACEMENT

Is equipment designed and
constructed ¢or replacement of
modul ar packages?

Is rapid and easy removal and
replacement of modular packages
provided wherever possible?

5.9.1.4 BROUPING OF FUNCTIONS

Is the nuaber of inputs
to and outsuts ¢rom sach unjt
kept to a minisum by grouping
functions 8o as to minimize criss-
crossing of siynale?

S.9.1.5 BEPARATE ADJUBTADILITY

Are ¢functions e0 unitized
that it will e possible to check
and adjust each jtem separately,
except where this would be incon-
sistent with esstablished saintenance
concepts?

A-32

YES NO N/A UNK CALITY _ COMMENTS

X 2
x —

X 1 generally true, e.§.,
videodisc player, CRT,
printsr, etc.

X 1

K 1
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PAGE _2 OF _10
CRITI- '
DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

S5.9.3.6 MALFUNCTION IDENTIFICATION

Does equipment design facilitate X] -
rapid and positive fault detection
and isolation of defective items to
permit their prompt removal and
replacement?

5.9.1.7 ASSEMBLY AND DISASSEMBLY

Does equipment design facilitate|) 2 generally true for major
assembly and disasseably? system components

5.9.1.% FOOLPROOF DESIGN

Have provisions been msade to
preclude improper sounting and in- X -
stallation of parts?

Have the $ollowing provisions
been accomplished:

a. Phyncnl' measures to X
sreclude interchange of units or
components of a same or similar vorms
that are not in fact functionally
interchangeable?

b. Physical mseasures to pre~ X -
clude improper sounting of units or
components?

€. Measure (e.g., coding) to
tacilitate identification and inter- X -
change of interchangeable units or
components?

d. Measures (e.Q., aligneent X
oins) to facilitate proper sounting -
of units and components?

e. Measures to insure that
identification, orientation, and X -
Wigneent provisions include
i :ables and connectors?




DESIGN_CRITERIA

S.9.2 MOUNTINS OF ITEME WITHIN UNITS

5.9.2.1 USE OF TWO-DIMENGIONAL
SURFACE

Are parts sounted in an orderly
array on a "two-disensional” surface
rather than “"stacked" one on another
(i.e., a lower layer should not
support an upper layer)?

5.9.2.2 SIMILARITY

Are items of the same or similar
form, but different functional
properties, sounted with a standard
orientation throughout the unit?

Are these items readily identi-
fiable and distinguishable, and
not physically interchangeable?

5.9.2.3 DELICATE ITEMS

Are delicate items located
or qQuarded, so that they will not
be susceptible to dameQe while
the unit is being handled or ssin-
tained?

5,9.3 ADJUSTMENT CONTROLS
5.9.3.1 GENERAL

Are controls required for
mainte maintanance purpose: in
compliance with basic control
design requirements in 5.4 and
labeling requirements in 5.5?

5.9.3.1.1 CALIBRATION ADJUSTMENTS

Are knobs usad in prefarence
to screwdriver adjuitments when-
evar frequent sdjustment must be
mada?

CRITI-

YES NO N/A UNK CALITY
X -
x -
x -
X 2
X -
x -

PAGE _3 OF 10

——— COMMENTS

generally true, however,
some cable connectors are
vuinerabla to damage on
rear of 2-D console

.




PAGE _4 OF 10
CRITI- .

DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

5.9.3.2 SCREWDRIVER ADJUSTMENTS *

1¢ screwdriver adjustments sust
be made without the aid of vision, X
have sechanical guides {or the
screwdriver shaft been nrovided or
the screws mounted so that the
screwdriver will not scve ocut of
position?

5.9.3.3 REFERENCE SCALE FOR
ADJUBTY NT CONTROLS

Has a reference scale been Xj|-
provided to offer appropriate
feedback for all adjustment controls?

5.9.3.4 CONTROL LIMITS

Have calibration or adjustment x| -
controls which are intended to have
a limited degree of motion been
proviced with adequate sechanical
stops to prevent dasage?

5.9.3.5 SENSITIVE ADJUSTMENTS

Are sensitive adjustment points x| -
located or guarded so that adjust~-
mens will rot be disturbed in-
advertently?

5.9.3.6 HAZARDDUS LOCATIONS
Are interma) controls located mny x| —

from dangerous voltages, rotating machinery,
or any other hazards?

A-35

i
oy
o
g i
Tl
}
1
i
1 ..

e et M . c————————




B

DESIGN CRITERIA

PAGE 5 OF 10

S5.9.4 ALCESSIPILITY
S5.9.4.1 STRUCTURAL MEMBERS

or chassis parts located so as
not to prevent access to or removal
of items?

Are replaceable {tems mounted in a
manner which will make them easy to remove?

Where accessibility depends
upon removal of panels, cases, and
covers, have seasures been taken to
insure that such items are not
blocked by structural sesbers
or other items?

5.9.4.2 LARGE ITEMS

to remove mounted so that they will allow
convenient gccess to other {tems?

S5.9.4.3 UBE OF TOOLS AND TEST

Are check points, adjustesent
points, test points, cables, con-
nectors, and labels accessible
and visitle during maintenance?

Has suéficient space been

CRITI-
YES NO -N/A_UNK CALITY COMMENTS
Are structural members of units X -
Xl -
X 1
Are large items which are difficult X -
EQUIPMENT
‘ —
! -

provided for the use of test
oquipmsent and other required
tools without di¢éiculty or hazerd?

A-36
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DESIGN CRITERIA

PAGE _6 OF _10

S.9.4.4 AEAR ACCESS

equipaent to which rear access
is required fres to open or rotate

$ully and remain in an open position

without being supported by hand?

Has rear access also been pro-
vided to plug connectors except
where precluded by any other
operational requiresments?

S5.9.4.8 RELATIVE ACCESSIBILITY

Have items most critical to
svstem operation and which require
rapid maintenance been made most
accessible?

S.9.4.6 HIGH-FAILURE~RATE ITEMS

Are high~failure-rate items
accessible for replaceaent without
moving non-failed-parts?

Are these replacesent jtems
removable with common hand tools
and simple handling equipment?

S.9.4.7 SKILLS

Does access to items maintained
by one technician allow critical equipment
maintained by another technician to remain
in place? - .

CRITI-
YES NO N/A UNK CALITY COMMENTS
Is sliding, rotating or hinged X -_—
X 1 g
X 2
x -
X —
| =
A-37
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PAGE _7 _OF 10

¢ CRITI-
DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

S5.9.9 ACCESS OPENINGS AND COVERS
5.9.9.1 APPLICATION

Has an access been provided X -
whenever frequent maintenance
operations require removing a
case Or covering, opening a fitting,
or dismantling an item of equipment?

5.9.9.2 SELF~-SUPPORTING COVERS

Are access covers that are not X —
completely resovable, self-supporting?

Are accesses (and covers) devoid x| —
of sharp edges to preclude hand
injury and clothing damage?

5.9.9.3 LABELING )

Are accesses labeled with . x| -
nomenclature for items visible
or accessible through it?

Are accesses labeled with warn-~ X{ -
ing signs, advising of any hazards
esisting beyond the access and
stating necessary precaution?

Are warning notices clear, X{=—
direct, and attention~getting?

5.9.13 CONDUCTORS
5.9.13.1 CODING

Are cables containing indivi- X 1
dually insulated conductors
with a common sheath, coded?

5.9.13.2 CABLE CLAMPS

Are long conductors, bundles, X 3
or cables, internal to equipment,
secured to the equipsent chessis
by means of clamps unless
contained in wiring ducts or cable
retractors?

YRl s b g

A-38 S




DESIGN CRITERIA

S.9.13.3 LENGTH

Are cables long enough so0 that
each functioning unit can be
checked in a convenient place?

S.9.13.4 LOCATION OF TEST CABDLES

If test cables sust terminate
on control and display panels, ere
test receptacles located so that
the test cables will not interfere
with controls and displays?

S5.9.13.5 ACCESS

Are cables routed so as to be
readily accessible for insepction
and repair?

S$.9.13.6 SUSCEPTABILITY TO ABUSE

in such a way that they say not
be pinched by doors, lids, etc.,
walked on, used for hand holds,
or bent or twisted sharply or
repeatedly? :

S.9.13.7 CABLE PROTECTION

through holes in metal pertitions,
are the conductors protected from
mechanical damage or wear by
grommets or equivalent aesans?

S5.9.13.8 IDENTIFICATION

the equipment to which they belong
and the connectors with which they
aate?

YES NO N/A UNX
X
X
X
Are cables routed or protected X
I€ cables and wires are routed X
ére cubin labelad to indicate X
A-39
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YES 80 W/A UNK CALITY

PAGE _9 OF 10

5.9.14 CONNECTORS

S.9.14.1 USE OF QUICK DISCONNECT
PLUGS

Are plugs which require no eore
than one turn, or other quick-
disconnect plugs, used whenever
possible?

S.9.14.2 KEVING

Are plugs designed so that
it is impossible to insert the
wrong plug into a receptacle?

S5.9.14.3 IDENTIFICATION

Does sarking of electrical
connectors conform to REQUIREMENT
67 of MIL-STD-A547

Are electrical plugs and re-
ceptacles also identified by color,
shape or squivalent asans?

S.9.14.4  ALIGNMENT

Are plugs or receptacles pro-
vided with aligning pins or
equivalent devices to aid in
alignment and to preclude inserting
in other than the desired position?

S5.9.14.5 ALIGNMENT PINS

Do alignment pins axtend tbeyond
the plug’s electrical pins to insure
that alignment is obtained before
electrical pinu engage?

S.9.14.6 ORIENTATION

Are plugs and receptacles
arranged so that the aligning pins
or equivalent devices are oriented
in the sase relative position?

ol
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CRITI-
DESIGN CRITERIA YES NO M/A UNK CALITY COMMENTS

35.9.14.7 copine

Qrc plugs and receptacles X -
provided with durable strips,
arrows, or other indications to
show the positions of aligning pins
or equivalent devices for proper
insertion? :

5.9.17 FAILURE INDICATIONS AND
FUSE REQUIREMENTS

5.9.17.1 INDICATIUN OF EQUIPMENT
FAILURE

5.9.17.1.1 POMER FAILURE

Is an indication provided to X 1
reveal when power failure occurs?

%.9.17.1.3 CRITICAL MALFUNCTIONS

14 equipment is not regularly X 1
monitored, and if the equipment fails,
is an auditory alarm provided to in-
dicate critical malfunctions?

V.

8
1
'3
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HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA _ HAZARDS & SAFETY

sm_GRl!HM

DESIGN CRITERIA

SECTION

5.13

_ (MIL-STD-1472C)

SUBSYSTEM

COMPONENT

YES NO N/A

RITI-

5.13 HAZARDS AND BAFETY
S5.13.1 GENERAL

Are safetv factors given a
major consideration in the overall
design?

S5.13.2 SAFETY LABELS AND PLACARDS
5.13.2.1 WARNING PLACARDS

Are conspicuous placards mounted
adjacent to any egquipment which
rapresents a hazard to personne)?

S.13.2.6 ELECTRICAL LABELS

Are all raceptacles marked with
their voltage, phase, and freguency
characteristics, as appropriate?

5.13.5 BENERAL EQUIPMENT-RELATED
HAZARDS

5.13.5.2 ACCESS

Are units located and mounted
s0 that access to them can be
achieved without danger to personnel
from electrical charge, heat, moving
parts, chemical contamination,
radiation, or other hazards?

S5.13.5.4 EDGE ROUNDING

Where applicable, are exposed
| sdoges and corners rounded to a sinisum
of .75 am (.03 in) radius?

UNK CALITY

COMMENTS

desirable, but not
essentfal

Videodisc drawer on 2-D
console has sharp corners
which can inflict injury
to legs of users {f drawer
{s left open during system
operation
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CRITI-
DESIGN CRITERIA YES MO N/A UMK CALITY COMMENTS

5.13.7. ELECTRICAL, WECHANICAL, FLUID
TOXIC AND RADIATION HAZARDS

S.13.7.1 ELECTRICAL HAZARDS
$.13.7.1.1 INSULATION OF TOOLS

Are tools and test leads to be X -
used near high voltages adequately
insul ated?

%.13.7.1.2 PLUBS AND RECEPTACLES

Are plugs and receptqcles de- X 1
signed so that a plug of one vol tage
rating cannot be inserted into a re-~
ceptacle of another rating?

5.13.7.1.4 MIGH VOLTAGES

Are guards, grounding, inter- X 1
locks, and warning placards provided
S0 a8 to minimize the possibility of
exposing personnel to dangerous
voltages? -

-

5.13.7.1.7 ELECTRONIC EQUIPMENT

Is electronic equipment designed X
in accordance with Requiresent 1 of
Mil-std-4547

A-43
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HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA _USER-COMPUTER INTERFACE

SYSTEM _ GRUMMAN

DESIGN CRITERIA

SECTION _5.15

PAGE 1 oOF 27

(MIL-STD-1472C)

SUBSYSTEM

2-D

COMPONENT

YES NO_N/A

CRITI-
UNK CALITY

S. 15 USER-COA”UTER INTERFACE
S.15.1 BENERAL

Do computer prograss and
computer interfaces provide a
functional interface between
the system for which they were
designed and users (operators/

* maintainers) p¢ the system?

5.15.2 DATA ENTRY
5.15.2.1 GENERAL
5.15.2.1.1  USER PACING-MAHUAL
Is data entry paced hs the
user, dcpnnd;ng on the user's
application, criticality of
operation and attention span,
rather than by the system?
5.15.2.1.2 POSITIVE FEEDBACK
Does the system provide
positive feedback to the user

about the acceptance or re-
jection of a data entry?

5.15.2.1.3 PROCESSING DELAY

Where system overload or

' other system conditions will

result in a processing delay,
does the sytem acknow] sdge the
data entry and provide an indi-
cation of the delay to the user?

5.15.2.1.4 EXPLICIT ACTION®

Does data entry require an
explicit compietion actions, such
as depression of an ENTRY or
RETURN key?*

COMMENTS

In most cases, refuses to
dispiay typed input,
e.g., in authoring program

While generally true,

there are times when it

would be desirable for

system to inform the

instructor/student as to

what is being done; e.g., k
searching for lesson

segment ... please wait."

At 5
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CRITI-
YES NO W/A UWK CALITY

PAGE _2 OF 27

COMMENTS

5.15.2.1.5 VALIDATION

Are data entries validated
by the sytem for correct format,
legal value, or range of valuex?

5.15.2.1.6 SOFTHARE=-AVAILABLE DATA

Is the user not required to enter
data already available to the software?

5.15.2.1.7 INPUT UNITS

Are data entered in units
which are familiar to the user?

5.15.2.1.8 CURSBORS
5.15.2.1.8.1 CONTROL

Does the system employ a
cursor which provides cursor
control capabili-y consistent
with user speed and accuracy
requirements?

5.15.2.1.8.2 DIBPLAY

Do movable cursors within
a display have distinctive visual
attributes which do not obscure
other displayed entities?

5.15.2.1.8.3 HOME POSITION

Is the home position of the
cursor consistent across similar
types of displays?

5.15.2.1.8.10 APBREVIATIONS,
MNEMONICS, AND
CODES

When abbreviations, mnemonics,
or codes ere used to shorten data
entry, are they distinctive and have
s relationship or association to
normal language or specific job-
related terainolegy?

rally yes except for
-D codes

3.0 codes are frecuently
unclear

L drembh eteshame
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CRITI-
YES MO N/A UNK CALITY COMMENTS

ERE N

5.15.2.2 XEYBOARD
5.15.2.2.1 USE
Is a keyboard used to enter
alphabetic, numeric and other
special characters into the system?
S.15.2.2.2 CONFIBURATION
Does the keyboard confora to
4IL-8TD~1280, unless otherwise
wpecified or approved by the
wrocuring authority? .
S.15.2.2.3 TIMELY DISPLAY
Are keyed inputs, except
security items such as passwords,
schoed on the display within 0.1 sec?
S.15.2.2.4 LENGTH

Is the length of individual
jata items reasonahle?

S.15.2.2.5 JUSTIFICATION

Is the user not required to justify
tabular data?

S5.15.2.2.6 NUMERIC KEYBOARDS

Is a & numeric keyboard provided? X 1

5.15.2.2.7 MINIMIZATION OF KEYING

Is the amount of keying
necessary by the user esinisized?

A-46
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CRITI-
DESIGN YES MO N/A UNK CALITY

S.15.2.3 FIXED FUNCTION (DEDICATED)
KEVS

$.15.2.3.1 USBE

Are fixed function ksys used X 1
for time-critical, error-critical
or frequently used control inputs?

5.15.2.3.2 STANDARDIZATION

Are fixed function keys P | =
common throughout the system?

S.15.2.3.3 FUNCTIONAL CONSISTENCY

Are fixed-function keys always X -
assigned to perform the same function
a1l the time?

5.15.2.3.4 AVAILABILITY

Are fired function keys
selected to control functions X -
that are continuously available?

Are Tockouts of Fixed function keys X -
minimized?

S5.15.2.8.5 NON-ACTIVE KEVE

Are non-active $ixed function
keys blanked out on the keyboard? X =

5.15.2.3.6 GROUPING
Are ¢ined function keys X -
logically grouped end placed in a
distinctive location on the keyboard?
5.15.2.3.7 ACTIVATION

Do fined function keys requirs
only a single keystroks? X

. ‘ 5.15.2.3.8 FEEDBACK

Does activation of a fined
function key give the user systea ¢
acknow) edgesent?

S.15.2.3.9 PFUNCTION LADELS

Ars key assignaents displayed X -
at all tiee, preferably through
direct marking?

A-47
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5.15.2.4 VARIABLE FUNCTION KEVS
5.15.2.4.1 USE

for programmable menu selection and
entry of control functions?

S.15.2.4.2 STATUS DISPLAY

tev changes, is the status of the
tev displayed to the user?

S.15.2.4.3 REPROGRAMMABLE OR

when a standard function is not
currentlyv available?

5.15.2.4.4 RELAPRELING
essily relabeling variable function
teve”?
5.15.2.4.5 SHIFTED CHARACTERS
Are variable function keys not
activated by depressing the shift
key along with a character key?

5.15.3 DATA DISPLAY
S.15.3.1 DISPLAY FORMAT

5.15.3.1.1 CONBISTENCY

within a systema?

18 the same format used for input
and output?

the source docusent foraats?

C. Are essentizl data, text,

it e o 3 .
PAGE § OF 27
CRITI-
YES NO N/A UNK CALITY COMMENTS
Are variable function kevs used X —
When the effect of a function X -—
INACTIVE DEFAULT
FUNCTIONS
Is the user warned visually X —
Has provision been made for X —
x —
Are display ¢ormets consistent | X 1
a. UWhen appropriate for users, X —
b. Do data entry foraats aatch X -
X 1

and formats under computer, not
user control?

A-48




[P Canan P L V. . - .

LS

DESIGN CRITERIA

S5.15.3.1.2 CRITICALITY

only kinds of data that are displayed
to the user?.

S5.15.3.1.3 READILY USABLE FORM

in & readily usable and readable form?]
5.15.3.1.4 ORDER AND SEQUENCES

When data fields have.a n
naturally occurring order (e@.Q.,
chronological), is the order re-
flected in the format orqQanization
of the fielda?

5.15.3.1.5 DATA SEPARATION

information accomplished by blanks,
spacing, lines, color coding, or
or other means consjistent with

the application? -

svaten have consistent names and
jave consistent relative position
ithin displays?

5.15.3.1.7 EXTENDED ALPHANUMERICS

. When five or sore alpha=-
wmerics without natural organization
we displeyed, are they grouped
'n blocks of three to five characters
sithin esach group separated by a
ninisum of one blank space or other
seperating character?

~ompared on a character-by=character
vasis, are charscters positioned
sne above another?

5.15.3.1.9 LADELS AND TITLES

e title or label that is unique
sithin the systea?

CRITI-
YES NO N/A UNX CALITY
Are data that are essential the | X 2
Are data displayed to the user | X 2
X —
Is separation of groups of X 1
5.15.3.1.6 RECUBRING DATA FIELDS
Do recurring data fields within|X 1
’ -—
S.18.3.1.8 COMPARATIVE DATA FIELDS
With date ¢ields that are to be b 4 -
Is eech display labeled with X 1
fre éields and column headings X 1

labelad?

- — -

PAGE _6 OF 27

COMMENTS

generally, yes




CRITI-

DESIGN CRITERIA YES MO N/A_UNK CALITY

5.15.3.1.10 DATA BROUP LABELS

DPe individual data groups or X
sessages contain a descriptive title,
ohrase. word or similiar device to
designate the content of the group or

message”?
. Are labelss

a. located in a consistent X
tashion adjacent to the data group
> sessage they describe?

b. highlighted or otherwise X

accentuated to facilitate operator
scanning and recognition?

€. unique and mseaningful . X
Lo distinguish them from data,
error sessages, or other alpha-
numer 1ce?

d. displayed in upper case X
onlv? (text may be displaved in
upper and ]Jower casg)

®.. reflective of the guestion X

or decision being posed to the user
when presenting a list of options?

S5.15.3.1.11 SCROLLING

Are items which are continued X
on the next page, numbered relative to
the last item on the previous page?

S5.15.3.1.12 PAGE NUMBERING

Is ®ach page of a multiple X

pave display labeled to identify
the currently displaved page and
total number of pages?

S.15.3.1.13 FRAME IDENTIFICATION

Does every display ¢rame have  §

® unique identificetion to provide
a reforance for use in requesting
the displey of thet é¢rase?

A-50
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CRITI-

YES MO N/A UNK CALITY

4

PAGE 8 OF 27

COMMENTS

5.15.3.2 DISPLAY CONTENT
5.15.3.2.1 STANDARDIZATION

Is the conteni of displays
within the systea presented in a
consistent, standardized manner?

S.15.3.2.2 INFORMATION DENSITY

Is information density held
to & mainimum in displays used
for critical task sequences?

5.15.3.2.3 ABBREVIATIONS AND
ACRONYMS

Is information displayed
in plain concise text wherever
possible?

Do abbreviations and acronvas
conform to MIL-STD-12, MIL-6TD-411,
or MIL-STD-7837

Are abbreviations distinctive
to avoird confusion?

Dolgardo have only one dis-
tinctive abbreviation?

Is punctuation not used in
abbreviations?

Have defintions of all
abbreviations, mnemonics and codes
been provided at the user’s re-
quest”?

$.15.3.3 DISPLAY CODING
5.15.3.3.1 USE

Is coding employed to
differentiate between items of
information and to call the user’s
attention to changes in the state
of the system?

Is coding used for critical
information, unusual values,
chanqed items, ftems to be changed.
high priority sessages, special
sresas of the display, errors in
entry, criticality of command
entry, and targets. -

ek 8 v s
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YES NO N/A UNK

CRITI-
CALITY

PAGE 9 OF 27

Does coding not tnterfere with
legibility or transmission time?

S5.15.3.3.2 FLASH

Is flash coding used to call
the user’s attention to mission
critical events only?

Are not more than 2 flash
rates used?

Where one rate is used, is
the rate between 3 and S5 ¢lashes
ser second? '

_ Where two rates are usad,
is the second rate less than 2 per
second?

5.15.3.3.3 BRIGHTNESS

Is brightness intensity coding
used only to differentiate between
an 1tem of informion and adjacent
information?

Are not more than three levels
of brightness used?

Ie each brightness level
separated from the nesrest bv at
least & 2:1 ratio?

5.15.3.3.4 PATTERN

Is pattern and location
coding used to reduce user
search time by restricting the
area to be searched to prescribed
segments?

5.15.3.3.5 UNDERLINING

Is underlining used to in- .
diceate unusual values, errors
1n entry, changed items or items to
be changed?

5.15.3.3.6 BYMBOL

is symbol coding used to
snhance informtion assimilation
érom date displays?

Are symbols analogs of the
avent or svstem slement thev re-
sresent or in general use and
wall~known to the user?

X8

X

A-52

2

2
]




U W W TII i

R

____DESIGN CRITERIA_

Lo

PAGE _10 OF 27

Where size diféerences
ra2tween syabols is employed.
are the major dimensions of the
larger at least 150% of the major
dimension of the smaller with
a maximum of three size levels
oermitted?

5.15.3.3.7 COLOR

Is color coding used to
Jifferentiate bDetween classes of
information in complex, dense, or
critical displays?

Are colors used not in conf]igt
with the color associations specified
in Table II?

5.15.3.5 TABLULAR DATA
5.15.3.5.1 USE

Are tabular data displays
used to present row~columsn data?

5.15.3.5.2 BTANDARD FORMATS

Is the location of recurring
data similar among all tabular data
displayed and common throughout
the system?

5.15.3.5,3 ARRANGEMENT

& left-to-right, top-to-bottom
array?

Is alphanumeric data left-
Justified?

fied with decimal points, if any,
aligned vertically?

5.15.3.3.4 TITLES

When tabular data are divided
into classifications, are classifi-
cation titles displayed and sub-
classifications identified?

If tabular data extend over
more than one page vertically, are
columns titled identically on each
page?

QRITI-
YES NO N/A UNK CALITY COMMENTS
x -
x —
X -
X 1
X 1
Is tabular data displayed in X 1
X -
Is numeric data right-justi- X -—
X 1
X 1
A-53
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CRITI-
DESIGN CRITERIA YES MO N/A UMK CALITY COMMENTS

5.15.3.5.5 HWORIZONTAL EXTENSION

Do tabular displays remain on the ) § 1
one page & not extend over more than
one page horizomtally?

9.15.3.5.6 LISTS

Are items in lists arranged in | X 2
a recognizable order, such as
chronological, alphabetical, se-
qentiel, functional, or importance?

S.15.3.5.6.1 LIST LINES

Is each item in a list on a X 1
new line?

5.15.3.5.6.2 VERTICAL EXTENSION

. Where lists extend over more X -
than one display page, is the
last line of one page the first
line of the succeeding page?

S.15.3.5.7 NUMERIC PUNCTUATION

Are long numeric fields X -
punctuated with spaces, commas,
or slashes?

Are conventional punctuation X -
schemes used?

S5.15.3.5.8 ALPHANUMERIC GROUPING

Are strings of alphanumerics X -
grouped into sets of three to
¢ive characters or grouped at

} natural breaks?

When a code consists of both X g
letters and digits, are cosmson
character types grouped by cosson
character type for sase of location?

" S.15.3.7 TEXTUAL DATA DISPLAYS
S.15.3.7.1 UBE
Is information, such as X -

abstracts or reports, presented in
text format? .

o
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$.15.3.7.2 FORMATS

Do textual datea ¢oraats confora
to the practices eatablished for
the particular type of textual
data displayed? (see MIL-8TD-490)

S.15.3.7.3 PARABRAPH SEPARATION

Are text paragraphs separated
by a least one blank line?

Are paragraphs nusbered?
5.15.3.7.4 BREVITY

Are short, sisple sentences
used?

5.15.3.7.5 CASE

Is text displayed in both
upper/lower case?

S5.15.3.7.6 ABBREVIATIONS

Is information displayed in
plain concise text where possible?

Are abbreviations distinctive
to avoid confusion?

Do words have only one dis-
tinctive abbreviation?

Is punctuation not used in
abbreviations?

Have definitions of all
abbreviations,anesonics and codes
been provided?

5.15.3.8 TEXT/PROGRAM EDITING
5.15.3.8.1 BDUFFER

When inserting characters,
words, or phrases (e.g..editing)
are items to be inserted collected
in a buffer area ond displayed in
the prescribed insert area of the
screen for subsequent insertion
by the user’'s cosmand?

5.15.3.8.2 PREPENTATION MODE

Is display sode usaed for text
editing?

A-85
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of mnemonic codes from time
to time

yes,but more explicit
definition and description
would be desirable
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DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

g —

5.15.3.8.3 DISPLAY WINDOW

Do ROLL and SCROLL commands
refer to the display window, not
the text/data, that is, does the
display window appear to the user
to be an aperture moving over
stationary text?

5.15.3.8.4.1 EDITING COMMANDS

Are special text-editing X
commands based on sentences, para-
graphs, or higher-order segeents?

5.15.3.8.4.2 PROGRAM EDIT COMMANDS

In program editing, are special |X 1
commands based on lines or sub- .
k programs?

Do program lines reflect X 1
a numbering scheme for sase of
editing and error correction?

Is an-by-l'inc syntax checking X 1
under user control?

S5.15.3.8.4.3 TAB CONTROLS

Are cursor tab controls or X 1
other provision for establishirg and
moving readily érom field to field
provided?

S.15.3.9. AUDID DISPLAYS

S.15.3.9.1 USES

Are audio displays (signals) X 2 however, they would also be
used as part of the user-computer a welcome addition in places,
interface? ] ¢.9., to signal entry error,
.ui
Are audio displays used:

a. when the common asode - " " reen
of visual display is restricted or X 2 look™ at CRT sc
overburdened, or when user acbility
needs desand & cue, alert or warning?

b. when the user should be X 2
provided feedback after control
actuation, data entry, or com-
pletion of timing cycles and
sequences?

-

A-56
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5.15.3.9.3 SUPPORTIVE FUNCTION

Are audio signals used to
supplesent visual displays to do such
things as alert and direct the usqr's
attention to appropriate visual dis-
play information?

5.!5;3.9.4 SIONAL CHARACTERISTICS

Is the intensity, duration, and
source location of the audio signal
compatible with the acousticel en-
vironsent of the intended receiver
as well as the requiremsents of other
personnel in the signal area?

Are such signals tntwni?tmt.
allowing the user sufficient time
to respond?

5.15.4 INTERACTIVE CONTROL

S.15.4.1 GENERAL
Are system response tises
consistent’ with operational re-
quiresents?
S.15.4.1.1 SBIMPLICITY

Are control/display relation-
ships straightforward and explicit?

Are control actions simple
and direct?

S.1%5.4.1.2 ACCIDENTAL ACTUATION

Have provisions been made to
prevent accidental actuation of
potentially destructive control
actions, including the possibility
of accidental erasure or [ - 47
dump?

S.15.4,1.3 COMPATIBILITY WITH
. UBER SKILL

Are controls compatible with
the lowest anticipated user skill
levels?

A-57
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YES NO N/A

UNK

CRITI-
CALITY

PAGE 15 oF 27

S.15.4.1.4 AVAILABILITY OF INFOR-~
MATION

Is the information necessary
to select or enter a specific
control action available to the user
when selection of that control
action is appropriate?

5.15.4.1.5 CONCURRENT DISPLAY

Do control actions to be selected
from a discrete set of alternatives have
those alternatives displayed prior to the
time of selection?

5.15.4.1.6 HIERARCHICAL PROCESS

14 hierarchical levels are used
to control a process or seguence, is
the number of levels ainimized?

S.15.4.1.7 USER MEMORIZATION

Is the requirement to learn
mnemonics, codes; special or long
seqences, Or sp.c:al instructions
minisnized?

5.15.4.1.8 DIALOGUE TYPE

Is the dialogue for interactive
control compatible with user
characteristics and task requirements”?

.
5.15.4.1.9 NUMBER SYSTEM

Is numeric data displayed or
required for control input, in
decimal, rather than binary, octal
hexadecimal or other number systems?

S5.15.4.1.10 DATA MANIPULATION

Can the user sanipulate the
data without concern for internal
storage and retrieval mechanisa
within the systea?

S5.15.4.1.11 COMPUTER PROCESSING
CONSTRAINTS

Is the sequence of transaction
selection generally dictated by the
user’'s choices and not by internal
computer processing constraints?

X

A-58
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with 3-D codes/mneumonics

with instructor authoring
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5.15.4.1.12 FEEDBACK FOR CORRECT
INPUT

Does the system acknowledge the X 2 see 5.15,2,4
user only in those cases where the
more conventional mechnanism is not
appropriate or where feedback
response time smust not exceed one
second?

S.15.4.1.13 FEEDBACK FOR ERRONEOUS
INPUT

When control input errors are X 2 see 5,15.7.5
detected by the system, are error
sessages available as provided in
5.15.7.5, and error recovery pro-
cedures provided as in 5.15.7.8?

S.15.4.1.14 CONTROL INPUT DATA
DISPLAY

Is the presence and location X 2
b of control input data entered by the
user clearly and appropriately in-
cicated?

5.15.4.2 MENU SELECTION
5.15.4.2.1 USE

Is menu selection interactive [X 1
control used for tasks that involve
little or no entry of arbitrary
data or where users say have
relatively little training?

S5.15.4.2.2 SELECTION DEVICES

Are liqhtp'ons or other pointinJ X -
devices used for menu selection?

S5.15.4.2.3 ACTIVE OPTION
PRESENTATION

Does the system only present
senu selection for actions which X 1
ere currently available?
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CRITI-
DESIGN CRITERIA YES NO_N/A UNK CALITY COMMENTS

5.15.4.2.4 FORNAT CONSISTENCY

Are senus presented in a X 1
consistent format throughout the
system and readily available
at all times?

5.15.4.2.5 OPTION SEQUENCE

Are menu selections listed X 1 c
in a logical order, or in the order
of érequency of need?

S.15.4.2.6 SIMPLE MENUS

When the number of selections X 41
can fit on one page in no sore than
two columns, is a simple senu used?

S.15.4.2.7 OPTION PRESENTATION

Are selection codes and asso~- X 1
ciated descriptors presented on
a single line?

S5.15.4.2.8 DIRECT FUNCTION CALL

I1f{ sevaeral levels of hierarchica
mens are Used, is a direct function
call capability provided so that
the experienced user does not have
to step through multiple menu levels?

>
1

S5.15.4.2.9 CONSISTENCY WITH
COMMAND LANGUABE

When menu selection is employed | - X -
to train in the use of a command
language, is the wording and order -
consistent with the commsand language?

$.15.4.2.10 OPTION CODING

When selections are indicated X 1
by coded entry, is the code associated
with each option included on the
display in some consistent esanner?

9.15.4.2.11 KEVED CODES

1¢ menu selections are sade X -

! by keyed codes, ers the options
coded by the first several letters

of their displayed labels rather
than by sore erbitrery nuseric codes? ’ *

S
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PAGE _18 OF _27

S5.15.4.5 COMMAND LANGUAGE

5.15.4.8.1 USE

control used for tasks involving a
wide range of user inputs or

whare user familiarity with the
system can take advantage of the

flexibility and speed of the control?

S5.15.4.5.2 USER VIEWPOINT

flect the user’s point of view such
that the commands are logically
related to the user’s conception

of what is being done?

S.15.4.5.3 DISTINCTIVENESS
Are commands distinctive
from one another?

5.1%.4.5.4 PUNCTUATION

or other special characters used
in the command language?

5.15.4.5.5 ABBREVIATIONS

Is the user permitted to
enter the ¢ull cosmand name or
abbreviation for any command of
more than five characters?

5.15.4.5.6 STANDARDIZATION

CRITI-
YES NO N/A UNK CALITY COMMENTS
Is command language interactive X 1
Does the commsand language re- X 1
X 1
Is a“minimum of punctuation X 1
x -—
X -

Are commands end their
abbreviations, 1¢ any, standardized
and consistent with NIL~TD=-41}
or MIL-8TD 783?
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CRITI-
YES NO_N/A UNK CALITY

PAGE 19 OF _27

S5.15.4.5.7 DISPLAVED LDCATION

. Are commands entered and
displayed in a standard location
on the display?

5.15.4.5.8 COMMAND PROMPTS

Can the user requst prompts,
as necessary, to detersine re-
quired parameters in a command
antry?

-

S5.15.4.6 SOFTWARE
S5.15.4.6.1 BENERAL

Do computer programs provide
adequate information and respond’
within required time limits with
sufficient detail and precision
to assure mission accomplishment
while minimizintatress on the user?

5.15.4.6.2 INFDRMATION AND
SYSTEM RESPONSE

Is information displayed to
the user, such as symbols, display
codes, prompts, alerts, and alarms
limited to that which is necessary
to perform specific actions or
to make decisions?

5.1%5.4.6.3 COMPUTER FRILURE

When the computer fails, does
the computer progras allow for the
orderly shutdown and establishment
of a check=-point so restoration
can be accomplished without loss
of computing performed to date?

A-62
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5.15.4.6.4 TASK COMPLEXITY

Does the software mininize
user task complexity?

as much as possible?

5.5.15.4.6.5 INTERACTION

Where two or more users sust have
simul taneous read access to the computer
program or data processing results from
multiple personnel-equipment interfaces,
do the actions of one person not interfere
with the operations of another?

S5.15.5 FEEDBACK
5.15.5.1 STANDBACK

user as necessary to provide
status information throughout
the interattion?

5.15.5.2 STAND-BY

to the user to indicate noramal
system operation when the user {s
asked to stand-by?

5.15.5.3 PROCESS OUTCOME

When a control process or
sequence is completed or aborted
by the cyatem, is a positive {ndica-
tion presented to the user con-—
cerning the outcome of the process
and the requiressnts for subsequent
user action?

5.15.5.4 INPUT CONFIRMATION

CRITI-
YES NO N/A UNK CALITY COMMENTS
X 2
fre control inputs simplified X 2
x -
Is feedback provided to the X 2 not always, see 5.15.2.3
Is periodic feedback provided X 2
X 2 not always
Does confirmation of user input| X 2

occur without resoving the data
display?
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5.15.3.8 CURRENT MODES

exist, is a means provided to remind
the user of the current aode?

5.15.5.6 HIGHLIGHTED OPTION
BELECTION

When a displayed sessage or
datum is selected as an option or
input to the system, is the sunject
item highlighted to indicate
acknowledgesent by the system?

5.15.5.7 USER INPUT REJECTIDN

I1f the system rejects a user
input, is feedback provided to
indicate the reason for rejection
and the required corrective action?

) Is ¢eedback under these
circumstances self explanatory?

%5.15.6 PROMPTS
5.15.6.1 USE
Are prompts and help in-
structions used to explain commends,
error sessages, system capabilities,
display formats, procedures, anc
sequences, and to provide data?

%.15.6.2 STANDARD DISPLAY

s*andardized area 0f displays?

5.15.6.3 EXPLICIT PROMPTS

CRITI-
YES NO M/A UNK CALITY COMMENTS
When sultiple modes of operation|y 2
X 1 o
X 2 usually, but not always
x z " L] L]
X 2
Ara prospts displayed in a X 1
b § 2 generally

Are prompts and help
instructions for systes-controlled
dislogue explicit enough such that
the user does not have to asmorize
lengthy sequences or refer to
secondary written procedural
references?
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S5.15.6.4 PROMPT CLARITY

standable?

Do they not require refgrence
to coding schemes or conventions
which may be unfamiliar to
occasional users?

5.15.6.5. DEFINITIONS
and codes available on-line?

options and rangss of values
displayable at the user’s request?

S5.15.6.6 CONSISTENT TERMINOLOBY

ofé-line documentation, and
help instructions use consistent
terainol ogy?

S5.15.6.7 WORKLOAD REDUCTION

Are default values used
to reduce user workload?

Are currently defined
default values displayed automati-
cally in their appropriate data
fields with the initiation of a
data entry transaction?

Can the user indicate
acceptance of a default?

S.15.4.8 USER SELECTION

YES NO N/A UNK

Are prompts clear and under- b4
X

Is a dictionary of abbreviationsy
Are defintions of allowable X
Does on-line documentation, X

X

X

X
Doss the user have the option X

of generating default values based
on operational experience if pre—
defined appropriate values have not
be accompl ished?

CRITI~
CALITY COMMENTS
2
1 occasionally
1
1 ranges are not always clear
2
1 especially in edit program
1 L] L] »
1 L] L] L]
1
§
|
!
i
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YES

N/A

CRITI-
UNK CALITY

S5.15.6.9 DEFAULYT BUBSTITUTION

Can the user replace any
default value during a given
transaction without changing the
default definition?

5.15.6.10 USER CONFIRMATION

Is user acceptance of
stored data or defaults possible
with a single confirming keystroke?

5.15.7 ERROR MANAGEMENT/DATA
PROTECTION
5.15.7.1 ERROR CORRECTION
Where users are required to
) make entries into a system, is

an esasy means available for correcting
erroneocus entries?

Does the system permit
correction of individual errors with-
out requiring re-entry of correctly
entered commands or data elements?

S.15.7.2 EARLY DETECTION

Is there a cepability provided
which facilitates detection and
correction of errors before they
are sntered into the systea?

Does error checking occur
at logical data entry breaks to
avoid disrupting the user?

5.15.7.3 INTERNAL SOFTWARE CHECKS

Are user errors einimsized
by use of internal software checks
of user entries for validity of

itesm, sequence of entry, completeness]
! of entry, or renge of values?
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CRITI- ’
DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

5.15.7.4 CRITICAL ENTRIES

Does the system require the X 2
user to acknowledge critical entries
prior to their being implemented
by the system?

5.15.7.5 PROMPTING AND STRUCTURING

Does the system contain prompting -
and help instructions designed to X 2
request additional or corrected in-
formation to provide orientation
to the user throughout all inter-
active sessions and when an error
is detected?

Does prompting conform to:

a. when operating in special X -
modes, does the system
L display the aode

designation and files
being processed?

b. does the system require X
user confirmation before
processing user
requests which might
result in extensive or
final changes to existing
data?

c. when missing data are de- X
tected, doez the systes
prompt the user?

d. when data entries or X 2
changes will be nullified
by an abort action, is
the user requested to
confirm the abort?

e. when the user signals X 2
logoff, does the system
. . check pending transactions
: to determine if data loss
§ sesns probable?

if yes, dows the cosputer
prompt for confirmation X -
before the logofé command
is executed?
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DESIGN CRITERIA YES
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CRITI-
/A UNK CALTTY

PAGE _25 OF _27

COMMENTS

$. do sign-on processes X
require a minisua input
from the user consistent
with requiremsents pro-
hibiting illegal entry?

5.15.7.6 ERROR MESSAGE CONTENT

Are error messages constructive X
and neutral in tone, avoiding phrasnes
that suggest a judgment of the user’s
behavior?

Do error messages reflect the X
user’s view, and not that of the
programmer?

Are error messages appropriate
to the user’s level of training and
specific as possible to the user’s
particular application?

5.15.7.7 ERROR RECOVERY AND PROCESS
CHANGE

Can the user stop the control
process at any point in the sequence
as a result of indicated error or as
an option?

Can the user return easily to

previous levels in
processes in order
error or to effect

aulti-step
to nullify an
a desired change?

S.15.7.8 DIAGNOSTIC INFORMATION

Do error messages explicitly X
provide as such diagnostic inforsation
and remedial direct. n as can be {n-
ferred reliably from the error
condition?

Where inference is not possible,
are helgful inference(s) provided?

14

in EDIT program, yes:
other places, no; e.g.,
status=133?

in EDIT program, yes;
elsewhere, no

not always

&
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CRITI-
1o IA YES NO N/A UNK CALITY COMERTS

S5.15.7.9 CORRECTION ENTRY AND
CONF IRMAT ION

When a user snters a correction X 2
of an error, are such corrections
iasplesented by an explicit action
by the user (e.g., actuation of
an ENTER koy)?

Are all error corrrections X 2
b~ the user acknowledged by the ]
syrtem either by indicating a correct
entry has been sade or by another
error message?

$.15.7.10 SBPELLING ERRORS

Do spelling and other common X
errors produce invalid system commandsy 2
or initiate transactions different
from those intended?

relevant to authoring
program only

Does the system recognize X
common misspellings of commands and 1
execute the commands as if spelling
had been correct?

Are computer—corrected commands, X N
values, and spellings displayed
and highlighted for user confirmation?

S5.15.7.11 ERRORS IN KTACKED CWANTS

Does the system display a
prompt for errors in stacked cosmands?

Can the user correct the error
and salvage the stack?

P —
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CRITI-
DESIGN CRITERIA __YES ND N/A UMK CALITY COMMENTS

N mm——

R ol

5.15.0 SYSTEM REGPONSE TIME

Is system response time X 2
consistent with TABLE XXIX, 1472, page|
24757

S.15.9. OTHER REQUIREMENTS
5. i5.9.2 HARD COPY

Does the user have the
capability of obtaining a paper
copy of the exzct contents of the
alphanumeric or digital graphic
displays where:

a. mass storage is re- X
stricted?

b. mass stored data can X 3
be lJost by powaer
interuption, or

€. where record keepins X 3
is required?
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HUMAN FACTORS ANALYSIS

DESIGN CHECKLIST

AREA _ CONTROL/DISPLAY INTEGRATION SECTION _ 5.1
SYSTEM _SEVILLE/BURTEK SUBSYSTEM _INSTRUCTOR STATION COMPOMENT

DESIGN CRITERIA YES N0

PAGE ) OF __3

(MIL-STD-1472C)

CRITI-
N/A UK CALITY

e———

COMMENTS

S.1 CONTROL/DISPLAY INTEBGRATION

S.1.1 GEHERAL CRITERIA
S.1.1.1. RELATIONSHIP

Are relationships of controls . X

to their associated disglays, and
displays to controls, ismediately
apparent to the operator?

Are controls located adjacent X

to (normally under or to the right
of) their associated displays and
positioned so that neither the
control nor the hand normally used
for setting the control will obscure
the display?

S5.1.1.2 DESIGN

Are control-display relationships X

apparent to the user through proxiaity,
similarity ot groupings, coding,
éraming, labeling, and similar tech-
niques?

5.1.1.3 COMPLEXITY AND PRECISION

Is complexity and precision X

required of control sanipulation
and display monitoring consistent
with the precision required of the
system?

Does control/display cemplexity match X

the capability of the operator (in terms of
discrimination of display detail), or match
the operator's manipulative capability under
the dynamic conditions and environment in
which human performance 1s expected to occur?

B-1
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PAGE 2 OF _3

S.1.1.4 FEEDPALK

is ¢eedback on control response®
adequacy provided as rapidly as
possible?

Do critical control functions,
such as those entered by keyboard,
provide adequate seadback to the
operator prior to entry to ensure
that the keyed entry is, in $act,
errorless and the one that the
operator desires to enter?

5.1.2 POSITIONAL RELATIONSHIPS
S.1.2.1

Are éunctionally=-related
controls and displays located in
proximity to one another--arrange in
féunctional groups, e.Q., power,
status, test, etc.?

S.1.2.1.1 FUNCTIONA. GROUP

S.1.2.7.3i.1 SEQUENCE

Are functionally related groups
of controls and displays located so
as to provide for leét-to-right -
(preferred) or top-to-bottom order
o¢ use, or both?

S.1.2.1.1.2 ACCESS

Are ¢unctionally-related groups
of controls and displays which are
more frequently used, located in aress
of easiest access?

CRITI-
YES NO N/A UNK CALITY COMMENTS
2 .Vil CRT display
2 error message if not done
correctly
FUNCTIONAL BRODUPING
2
ARRANGEMENT

X -

1
S.1.2.1.3.3 MTIM SROUPr
NARKING

1 {nstructor/student controls

Are functional groups set apert
by outlining with contrasting lines
which completely encompass the groups?

8-2
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CRIT]-
DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

S.1.2.1.1.4 CONSISTENCY

Is the location of recurring X -
functional groups and individual
items similar from panel to panel?

$.1.2.3 ARRANGEMENT WITHIN GROUPS

ére controls and displays within | y 2
functional groups located according
to operation sequence or function,
or both?

5.1.3 MOVEMENT RELATIONSHIPE
S.1.3.1 LACK OF AMBIGUITY

Do display indicators clearly % 2 generally
and unambiguously direct and guide

the appropriate control response?

Is the response of the display X 2
to control movements consistent,
predictable, and gompatible with
the operatqr’s expectations?

5.1.3.2 TIME LAB

Is the time lag bestween the X 2
response of the system to a control
input and the display presentation
of the response, ainimized?




PAGE _1 OF _3

HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA  CONTROL/DISPLAY INTEGRATION secrion 5°1 o -
SYSTEM SEVILLE/BURTEK suasysTon  STUDENT STATION o

CRITI-
DESIGN CRITERIA YES WO /A UWK CALITY COMMENTS

S.1 CONTROL/DISPLAY INTEGRATION
%,3.1 GEMERAL CRITERIA

S.1.1.1. RELATIONSHIP

ére relationships of controls X 3
to their associated displays, and
displays to controls, isssdiately
apparent to the operator?

ére controls located adjacent
to (normally under or to the right
of) their associated displays and
positioned so0 that neither the
control nor the hand norsally used
¢or setting the control will cbscure
the display? ’

5.1.1.2 DESIGN

Are control-display relationships X 2
apparent to the user through proximity,
similarity of groupingn, coding,
éraming, labeling, and similar tech-
niques? .

S.1.1.3 COMPLEXITY AND PRECISION

i1s complenity and precisien X 2
required of control sanipulation
and display monitoring consistent
with the precision required of the
systea?

Does control/display complexity X 2
match the capability of the operstor
(1n terws of discrimination of display
detatl), or match the operator's manfpulative
capability under the dynemic conditions
and environment {n which humen performance
1s expected to occur?
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——_DESIGN CRITERIA YES

CRIT1-
CALITY

PAGE _2 OF _3

S.1.1.4 FEEDBACK

is ¢eedback on control response
adequecy provided as rapidly as
>ossible?

Do critical control functions,
such as those entered by keyboard,
provide adequate éeedback to the
operator prior to entry to ensure
that the keyed entry is, in fact,
errorless and the one that the
operator desires to enter?

S5.1.2 POSITIONAL RELATIONSHIPS
S.1.2.1 FUNCTIONAL SROUPING

Are éunctionally-related
controle and displays located {in
proximity to one another——arrange in
functional Qroups, ®.g., power,
status, test, etc.?

S.1.2.1.31 FUNCTIONAL GROUP
ARRANGEMENT

S.1.21.1.1 SEQUENCE

Are functionally related groups
>¢ controls and displays located so
as to provide for left-to-right
(preferred) or top-to-bottom order
o>¢ use, or both?

S.1.2.1.1.2  ACCESS

Are functionally~related groups
>¢ controls and displays which are
wore érequently usaed, located in sreas
> sasiest access?

5.1.2.1.1.3 FUNCTIONAL BROUP
MARKING

Are ¢unttional groups set apert
Iy outlining with centrasting lines
hich completely anceapass the rmnoi

B-5

" via CRT

!
i
!
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PAGE 3 oOF 3

S.1.2.1.1.4 CONGISTENCY

Is the location of recurring
functional groups and individual
iteas similar from panel to panel?

5.1.2.3 ARRANGEMENT WITHIN BROUPS

functional groups locateu according
to operation sequence or function,
or both?

5.1.3 MOVEMENT RELATIONSHIPS
5.1.3.1 LACK DOF AMBIGUITY

Do display indicators clearly
and unambiguously direct and guide
the appropriate control response?

to control movesents consistent,
predictable, and compatible with
the operatqr’s expectations?

S5.1.3.2 TIME LAS

CRITI-
YES NO R/A UMK CALITY COMMENTS
x -—
i
Are controls and displays within |y 2
X 2 generally, however, some
procedura) actions {e.g.,
"test" vs, "inspect” not
absolutely clear
Is the response of the display X 2
X 2

Is the time lag between the
response Of the systea to a contreol
input and the display presentation
of the response, ainimized?

Lol S
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HMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA _VISUAL DISPLAYS
SYSTEM _ SEVILLE/BURTEK

DESIGN CRITERIA

SECTION _5.2

PAGE _) OF 8

(MIL-STD-1472C)

SUBSYSTEM INSTRUCTOR STATION componENT

YES %0 N/A

CRrITI-
UNK CALITY

COMMENTS

Are visual displays used to
provide the operator with a clear
indication of egquipment or systes
conditions for operation under any
eventuality commensurate with the
operational and maintenance philosophy
under design?

S.2.1.3. ALERTING/WARNING RELIABILITY

Do alerting/warning displays
provide the operator with a gresater
probability of detecting the
triggering condition than noresal
observation would provide in the
absence of the displays?

5.2.1.3.1 CONTENT

Is information displayed to
the operator limited to that which
is necessary to perfora specific
ations or to make decisions?

S.2.1.3.2 PRECISION

Is the information displayed
only within the limits and precision
required for specific operator actions
or decisions?

S.2.1.3.3 FORMAT

Is inéormation prasented to the
operator in a directly usable fora?

Is the need for transposing,
computing, interpelating,
or sentally translating into other
units avoided?

B-7
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PAGE _2 OF 8

5.2.1.3.4 REDUNDANCY

except in those circumstances where
it is needed to achieve relisbility?

5.2.1.3.5 COMBINING OPETATOR/

iIs operator #°d saintainer
information coruined in the same
display rnly when the information
content and format are well-suited
to. and time compatible for, both
users?

circuit immediately apparent to tne
operator?

$rom equipment it aonitors such that

" a $ailure in the display does not

cause & failure in equipment?

-

S.2.1.3.8 UNRELATED MARKINGS

Are trademarks and company
names placed elsewhere other than on
the display panel face?

S.2.1.3.9 DURATION

tion have durations of sufficient
length to be reliably detected

under expected operator workload
and the operational environment?

5.2.1.3.10 TIMELINESS

ray tube displays, head-up displays,
collimated displays and other
displays requiring refreshed {in-
formation updated in a synchronous
sanner, where possible?

CRITI-
YES MO -N/A UNK CALITY COMMENTS
Is display redundancy nvoidc'»d X 1
MAINTAINTK INFORMATION]
X 2
S.2.1.3.6 DISPLAY FAILURE CLARITY
Is failure of a display or its X 2 usually, but not always
5.2.1.3.7 DISPLAY CIRCUIT FARILURE
Is display circuitry saparate X|=—
X 1
Do u'q'nlls and display informa- | ) 3
Are displays such as cathode X 2

op——




DESIGN CRITERIA

the decoree of timeliness required
bv personnel in the normal operating
and/or servicing modee?

Z.2.1.3.11 ADVISORY AND ALERTING

displavs., catheode ray tube displavs,
head-up diplaves. collimate displavs
and other visual displav devices
which displav simultaneous ancd
intearated information advise and
alert operatina perscnnel to in-
formation that becomees critical
within the displav”™

S.2.i.4 LOCATION AND ARRANGEMENT
S5.2.1.4.1 LOCATION

Are displays located and de-
signed so that they say be read
to the degree of acturacy required
bv personnel in the normal
operating or servicing positions
without requiring the operator to
assume an uncomfortable, awkward
or unsafe position?

$5.2.1.4.2 ACCESS

Are visual displays visually
accessible without resorting to the
use of ladders, flashlights or other
special equipment?

S.2.1.4.3 ORIENTATIODN

to the operator’s line of sight
when feasible?

Is parallax miniaal?
8.2.1.4.4 REFLECTION
nd mounted to prevent reduction
¥ information transfer due to

eflection 0f the ambient
llumination érom the display cover?

PAGE 3 OF _8
CRITI- )
YES MO N/A UNK CALITY COMMENTS

Are the displavs refreshed to X 2
Do displavs such as multifunction X 2

X 2

X 2
Are display faces perpendicular X 1

X 1
Are displays constructed, vrmm‘ 1

M e ok
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: CKIT1- ‘
—DESIGN CRITERIA YES N0 CALITY COMENTS

S.2.1.4.6 GROUPING

Are all displays necessary to
support an operator activity or
sequence of act.vities, grouped
together?

5.2.1.4.7 FUNCTION AND SEQUENCE

Are displays arranged in relation
to one another according to their
sequence of use or the functional
relations of the components they
represent?

5.2.1.4.8 FREQUENCY OF USE

Are displays that are freguently |[X
used grouped together and placed in
an optimum visual zone?

$.2.1.4.9 IMPORTANCE

Are important or critical displaysiy
located in a privileged position
in the optimum projected visual zone
or otherwise highlighted?

5.2.1.4.10 CONSIGTENCY

Are similar displays arranged
consistentliy within the assembly or
across similar assemblies?

S.2.1.4.11 MAXIMUM VIEWING
) DISTANCE

Is the viewing distance froa X
the eye reference point of the
seated operator to displays
located close to their associated
controls? (less than 635aa (23 in))

- . B-10
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S5.2.1.5 CODING
5.2.1.5.1 OBJECTIVES

Are coding techniques used
to facilitate:s

b. 1identification of

displays?

display?
S5.2.1.5.2 TECHNIQUES

Are cisplays coded by color,
size. location, shape or fiash
coding, as applicakle?

5.2.1.5.3 STANDARDIZATIDN

Is coding within the system
uniform and established by agresssnt
with the procuring activity?

£.2.2.3 GIMPLE INDICATOR LAMPS
5.2.2,3.1 UBE

Are 2imple indicator lamps
used when design considerations
preclude the use of legend lighte?

5.2.2.3.2 SPACING

Is the spacing betweon
adjacent edges of simple round
indicator lasps suéficient
to permit unambiguaus iabeling,
signal interpretation, end
convenient buldb resoval?

$,2.2.3.3 CODING

CRITI-
YES NO N/A URK CALITY COMMENTS
e. discrimination of indi- X -
vidual displays?
x -
éunctionally related
t. indication of ralationships X -
between displays?
d. identification of critical | X 2
information within a
X -
X —
X 1 computer “on" position
X —
Are pimple indicator lights X -

coded in conforsance with TABLE 11,
cage, 33, 1472¢?
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PAGE 6

OF

DESIGN CRITERIA YES O N/A KK CALITY

_COMENTS

5.2.4 CATHODE RAY TUBE (CRT) DISPLAYS
S.2.4.1 SIONAL SIZE

Is the imsge size of characters b { 2
congistent with operator needs and
requiresents?

$.2.4.2 VIEWING DISTANCE

1s the viewing distance consistent] x 1
with operator needs and requiresents?

5.2.4.3 SCREEN LUMINANCE

Does the ambient illuminance X 1
contribute more than 254 of screen
brightness through diffuse re-
flection and phosphor excitation?

5.2.4.3 LUSMINANCE RANGE

is the luminance range of
surfacus immediately adjacent
to scoper between 10% and 1004 of
screen background luminance?

5.2.4.6 AMBIENT ILLUMINANCE

Is the ambient illuminance in X 1
the CRT ares appropriate for other
visgual functions (e.g., setting
controls, reading instrumants, etc)
but not such that interference with
the reading of the CRT is imperiled?

5.2.4.7 REFLECTED BLARE

Is reflected glare ainimized X 1

by proper placesent of the scope
relative to the light source?
(are hoods and shields used?)
5.2.4.8 ADJACENT SURFACES

Are surfaces adjecent to the X 1
scope of a dull satte ¢inish?

‘ B-12

ol e MASM

L




somr

DESIGN CRITERIA

SRR T

=.2.6 OTHER DI2PLAYS
5.2.6.1 BENERAL
5.2.6.1.1 TYPES

where applicable, are direct-
reading counters, printers, plotters
¢lags, optical projections, LED,
gas discharge, liquid crystal and
electrolusinescent displays used?

5.2.6.1.2 APPLICATIONS

mentioned in ®.2.6.1.1 based On
specific criteria as per TABLE III,
1472C, page 357

5,2.6.2 COUNTERS
5,2.6.2.1 USE
Are counters used for pre-
senting gquantitative data when
a continuous trend indication is
not required and when a quick,
precise indication is needed?
=.2.6.2.2 MOUNTING

Are counters mounted as close
as possible to the panel surface
80 as to mimize parallax and
shadows and maximize the viewing
angle?

=,2.6.3 PRINTERS
5.2.6.3.1 USE

Are printers used when a visual
record of data is necessary or
desirable?

1072C, page 3S.

5.2.6.3.2 VISIBILITY
Is printed matter not hidden,

PAGE 7 OF _8
CRITI-
YES MO N/A UNK CALITY COMMENTS
X 1 printer

Is the selection of the displays} X 1

X -

X -

X 2

Do printers confora to TABLE 111 X 1
X 1

masked, or obscured in a mnner
that  doss not impair direct reading?

8-13
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CRITI-
YES MO N/A UNK CALITY

PAGE _ 8

OF

5.2.6.3.3 CONTRAST

Is a minimum of 75% luminance
contrast provided between the
saterial and the background on
which it is printed?

5.2.6.3.4 ILLUMINATION

Are printers provided with in-
ternal illumination if the printed
matter is not legible in the
planned pperational ambient
environment?

5.2.6.3.5 TAKE-UP PROVISION

I1s a take-up device for printed
material provided?

5.2.6.3.6 ANNOTATION

Where applicable, are printers
mounted so that the printed satter
(e.g., paper, metalized paper)
may be easily annotated while
still in the printer?

-

B-14
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HUMAN FACTGRS ANALYSIS
PESIGA CHECKLIST
AREA VISUAL DISPLAYS SECTION _ 5.2 (WIL-STD-1472C)
SYSTEM  SEYILLE/BURTEK SUBSYSTEM STUDENT STATION  COMPONENT

CRITI-
_DESIGN CRITERIA YES 1O N/A UMK CALITY COMMENTS

— o —

5.2 VISUAL DIBFLAYS
S.2.3 OENERAL

Are visual displays used to X 4
grovide the operator with a clear
indicat‘on of eguipsant or aystew
conditions for cperation under any
eventuality commensqarate with the
operational and saintenarce philosophy
under design?

5.2.1.1. ALERTING/WARNING RELIARIL(TY

Do alerting/warning displays X 3
provide the oprrator with a greater
probability of detecting the
triggering condition than norsal
observation would provide {n the
abserce of the displays?

3.2.1.3.1 CONTENT

Is information displeyed to X 3
tha operator liaited to that which
is necessary to perfora specific
atic:s or to make decisions?

5.2.1.3.2 PRECISION

Is the information displayed X 3
only within the liaits and precision
required for specific operator actions
or Cecisions?

5.2.1.3.3 FORMAT

iIs information presented to the X 3
operator in & directly usable fora?

Is the need for traniposing, X =
computing, interpalating,
or sentally trensleting into other
units avoided?

B8-15




CRITI-
CALITY

—___DESIGN CAITERIA YES MO-W/A UK

5.2.1.3.4 REDUNDANCY

Is display redundancy avoided
except in those circumstances where
it is needed to achieve reliability?

5.2.1.3.5 COMBINING OPET.ATOR/
MAINTAINTK luroanavxcnd

Is operator »°d saintainer
information coruined in the same
display rnly when the information
content and forsat are well-suited
to. and time compatible for, bnth
users? .

S.2.1.3.4 DISPLAY FAILURE CLARITY

Is failure of a display or its
circuit immediately apparent to the
operator?

S:2.1.3.7 DISPLAY CIRCUIT FAILURE

Is display circuitry separate
from equipment it aonitors such that
s ¢ajlure in the display does not
cause a failure in equipment?

5.2.1.3.8 UNRELATED MARKINGS

Are trademarks and company
names placed elsewhere other than on
the display panel face?

Se2.1.3.9 DURATION

Do signals and display inforasa-
tion have durations of sufficient
length to be reliably detected
snder expected operator workload
ond the operational environment?

S.2.1.3.10 VIMELINESS

Are displays such as cathode
~ay tube displays, head~up displays,
.0llimated displays and ether
iisplays requiring refreshed in~
‘ormation updated in a synchronous
sanner, where possible?

B-16
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DESIGN CRITERIA

Are the displave refreshed to
the deqree of timeliness required
bv personnel in the normal operating
and/or servicing modes?

5.2.1.3.11 ADVISORY AND ALERTING

Do displavse such as multifunction
displavs. cathode ray tube displavs.
head-up diplavs. collimate displavs
and other visual dieplav devices
which displav simultaneous and
inteorated information advise and
alert operating personnel to i1n-
formation that becomee critical
withir the displav®

S.2.1.4 LOCATION AND ARRANGEMENT
S.2.1.4.1 LOCATIDN

Are displays located and de-
signed so that they may be read
to the degree of acturaty required
bv personnel in the norasal
operating or servicing positions
without requiring the operator to
assume an uncomfortable, awkward
or unsafe position?

S.2.1.4.2 ACCESS

Are visual displays visually
accessidble without resorting to the
use of ladders, flashlights or other
special egquipsent?

S.2.1.4.3 ORIENTATION

Are display ¢aces perpendicul ar
to the operator’s line of sight
when ¢sasidble?

Is parallex ainisal?

5.2.3.4.4 REFLECTION

Aras displays constructed, wr-no-J‘

«d mcunted to prevent reduction

v inforsation transéer due to
eflection of the ssbient
llumination from the display cever?

8-17
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DESIGN CRITERIA

CRITI-
YES NO N/A UNK CALITY

PAGE _4 OF _8

COMENTS

5.2.1.4.6 BGROUPING

Are all displays necessary to
support an operator activity or
sequence of activities, grouped
together?

%.2.1.4.7 FUNCTION AND SEQUENCE

Are displays arranged in relation
to one another according to their
sequence of use or the functional
relations of the components they
represent?

=.2.1.4.8 FREDUENCY OF USE

Are displays that are {requently

used grouped together and placed in
an optisum visual zone?

%,2.1.4.9 IMPORTANCE

Are important or critical displayy x 2

located in a privileged position
in the optimum projacted visual z0ne
or otherwise highlighted?

%.2.1.4.10 CONSISTENCY

Are similar displays arranged
consistently within the asseably OF
across similar assemblies?

5.2.1.4.11 RAXIMUM VIEWING
DISTANCE

is the viawing distance éroa
the eye reference point of the
seated operator to displays
ljocated close to their associated
controls? (less than 635am (285 in))

B-18
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— DESIG CRITERIA

S.2.1.5 CODING
S5.2.1.5.1 OBJECTIVES

ére coding techniques used
to facilitates

b. identification of

displays?

display?
5.2.1.5.2 TECHNIOUES

Are displays coded by color,
size. location, shape or flash
coding, as applicable?

5.2.1.5.3 STANDARDIZATION

Is coding within the systems
unifora and established by agresement
with the procuring activity?

5.2.2.3 SIMPLE INDICATOR LAMPS
5.2.2.3.1 UBE

Are sisple indicator lampc
used when design considerations
preclude the use of legend Jighta?

9.2.2.3.2 SPACING

Is the spacing between
adjecent edges of sisple round
indicator lamps sufficient
to perait unsmbiguous labeling,
sigral interpretation, and
convenient Bulbd reseval?

5.2.2.3.3 CODINS

PAGE 5 OF 8
e CRITI-
YES NO N/A UNK CALITY COMMENTS
8. discrimination of indi- X —
vidual displays?
X —
functionally related
c. indication of relationships X —
between displays?
d. identification of critical X —
information within a
X —
X —
X —
X —
X —

Are sisple indicator lights
coded in conforaance with TARLE 11,
sege, 33, 1472¢?

8-19
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DES1GN 1A

S.2.4 CATHODE RAY TUBE (CRT) DISPLAYS
S.2.4.1 SINAL SIZE

Is the image size of characters
consistent with operator needs and
requirements?

S.2.4.2 VIEWING DISTANCE

with operator needs and requiresents?
S.2.4.3 SCREEN LUMINANCE

Does the ambient illuminance
contribute more than 25% of screen
brightness through diféfuse re—
flection and phosphor excitation?

5.2.4.3 LUMINANCE RANGE

Is the luainance range of
surfaces immediately adjacent
to scopes between 10% and 100% of
screen background Juminance?

S.2.4.6 AMBIENT ILLUMINANCE
Is the ambient illuaimance in
the CRT area appropriate for other
visual functions (e.g., settina
controls, reading instrusents, etc)
but not such that interference with
the reading of the CRY is imperiled?

S5.2.4.7 REFLECTED GLARE
Is reflected glare mainimized
by proper placesment of the scope
relative to the light source?
{(are hoods and shields used?)

S5.2.4.8 ADJACENT BURFACKES

CRITI-

YES MO N/A UMK CALITY COMMENTS

X 2 student CRT
Is the viewing distance consistent|X 1

X 1

X 1

X 1

X 1

X 1

Are surfaces adjacent to the
scope of a dul]l matte ¢inish?

8-20
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DESIGN CRITERIA

YES MO N/A UNK

CRITI-
CALITY

3.2.6 OTHER DISPLAYS
S.2.6.1 GENERAL
S.2.6.1.1 TYPES

Where applicable, are direct-
resding counters, printers, plotters
¢lags, optical projections, LED,
ges discharge, liquid crystel end
electroluminescent displays used?

$.2.6.1.2 APPLICATIONS

Is the selection of the displays
mentioned in S5.2.6.1.1 based On
specific criteria as per TABLE III,
1472C, page 35?

$.2.6.2 COUNTERS
S.2.6.2.1 VUSE

Are counters used for pre=
senting quantitative data when
a continuous trend indication is
not required and when a quick,
precise indication is nesded?

$.2.6.2.2 MOUNTING

Are counters mounted as close
as possible to the panel surface
80 as toO mimire parallax and
shadows and saximize the viewing
angle?

S5.2.6.3 PRIRTERS
S5.2.6.3.1 USE

Are printers used when a visual
record of data is necessary or
desirable?

Do printers confora to TARLE 11}
1072C, page 33.

5.2.6.3.2  VISIBILITY

Is printed ratter not hidden,
sesked, or obscured in & manner
that - does not impair direct reading?

B8-21
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DESIGN CRITERIA

YES NO N/A
=2 N

CrIT
UMK CALTTY

5.2.6.3.3 CONTRABT

Is a minimum of 75X luminance
contrast provided between the
material and the background on
which it is printed?

Se2.6.3.4 JILLUMINATION

Are printers provided with in~
ternal illumination if the printed
matter is not legible in the
planned operational ambient
environment?

5.2.6.3.5 TAKE-UP PROVISION

Is a take—-up device for printed
saterial provided?

S.2.6.3.6 ANNOTATION

Where applicable, are printers
acuntec so that the printed aatter
(@.9.« paper, aetalized paper)
may be eawily annotated while
still in the printer?
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HUMAN FACTORS ARALYSIS
DESIGN CHECKLISY

AREA _AUDIO DISPLAYS sectiom 5.3 (MIL-£TD-1472C) ‘

SYSTEM _SEVILLE/BURTEK SUBSYSTEM COMPOKENT

QRITI-
DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

AT 5 OIS o R

5.3 AUDID DISPLAYS
S5.3.1 GENERAL
5.3.1.1 USE
Are audio displays provided when:

a. The inforsation to be pro-
cessed is short, simple, and transi~-
tory, requiring issediste or tiae~
based rasponses?

b. The common mode of visual
display is restricted by overburdeningj
ambient light variability or limitation
operator mobility) degradation of
vision by vibration, high g-forces,
t:yporia, er other onvironmsental
considurations; or anticipated
operator inattention?

c. The criticality cf trans-
mission response sakes supplemertary
or redundant transmissior desireable®

de It is desirable to warn,

alert, or cue the oporator to
subsequant additional response?

e. Cuatom or usago has created
anticipation of an audio display?

¢. Voice communication is
necessary or desireable?

5.3.1.2 SIGNAL TYPE

When an audio presantition is
required, is the signal presented
in accordance wity Table V, 1472c,
page 8527?

B-23
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CRITI
YES NO N/A UNK CAL

PAGE _2 OF 3

DESIGN CRITERIA

S5.3.1.3 FALEBE ALARMS

Does the audio display device
preclude circuit false alarms?

S.3.1.5 CIRCUIT TEST
Are audio displays egquipped with
circuit test devicas or other ssans
ot operability tests?

S.3.2 AUDID WARNINGS

$.3.2.1 WARNING GIGNALS

Are audio signals provided, X

23 necessary, to warn personnsl of
impending danger, to alert an
operator to a critical change in
system or squipment status, and

to remind the operator of a critical
action or actions that sust be taken?

5.3.2.4 RELATION TO VISUAL DISPLAYE

When used in conjunction with X

visual displays; are audio warning
dJevices supplementary or supportive?

Does the audio signal alert and
direct operator attention to the
sppropriate visual display?

%.3.3 CHARACTERISTICS OF AUDID
WARNING SIGNALS

5.3.3.1 FREQUENCY

S.3.3.1.1 RANGE

Is the range 04 the warning
signals between 200 and 35000 hz.
(preferably betwoen 500 and 3000 hz.)W

X

8-24
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QRITI-

YES NO N/A UNK CALITY

PAGE 3 oF 3

COMENTS

DESIGN CRITERIA

S5.3.3.2 INTENBITY

5.3.3.2.1 COMPATIBILITY WITH
ACOUSTICAL ENVIRONMENT

is the intensity, duration and
source location of audio alares
and signals compatible with the
acoustical environment of ‘the intend-
ed receiver as wall as the
requirements of other personel in
the signal area?

5.3.3.2.2 DISCOMFORT

Is the intensity of audio warning
signals low enough such that discom—
féort and/or "ringing” is not ceused
in the ears of listeners?

B-25
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HUWAN FACTORS AMALYSIS
DESIGN CHECRLIST
AREA _CONTROLS SECTION _5.4 (MIL-STD-1472C)
SYSTEM _SEVILLE/BURTEK SUBSYSTEM INSTRUCTOR STATION COMPONENT

. ORITT.
DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

S.4 CONTROLS
S.4.1 BENERAL CRITERIA
S.4.1.1 SELECTION

S.4.3.1.1 DISTRIBUTION DF WORK
. LOAD

Are controls selected and dis- X 1 very easy and simple to
tributed so that none of the operate
operator’s limbs are overburdensd?

$.4.1.1.5 STOPS

Are stops provided at the X 1
peginning and end of the range of
control position if the control
is not required to be operated
beyond a particular end position
or specified liait? :

S.4.1.2. DIRECTION OF MOVEMENT

S.4.1.2.1 CONSISTENCY OF MOVE-
HENT

Is the direction of control X = | CRT response
sovesent consistent with the related :
aovement of an associated display,
equipsent component, or vehicle?

B-26
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DESIGN CRITER(A

YES %0

R/A

UNK

CRITI-
CALITY

MEE_2  OF

10

S.4 CONTROLS
S.4.1.3 ARRANOGEMENT AND GROUPINS

S.4.1.3.1 GROUPING

Are all controls which function
in sequential operation, or which
operate together, grouped together
along with their assoziated displays?

S.4.1.3.2 SEQUENTIAL OPERATIONS

Do controls which are involved
in sequential operations follow a
fixed pattern?

Se4.1.3.3 LOCATION OF PRIMARY
CONYROLS

Do the most important and ére-
quently used controls have a favora-
ble position with respect to sase of
use?

S.4.1.3.4 CONSISTENCY

Are functionally simidlar or
identical primary controls arranged
consistently from panel to panel
throughout the systes, equipment,
etc.?

S.4.1.3.7. IPACIND

Does spacing between centrels
comply with Table VII (page 48) in
Mil-Std~1472c? :

8-27
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DESIGN CRITERIA YES %0 N/A UNK CALITY COMENTS

S.4.1.4 CODING
S5.4.1.4.1 METHODE AND REQUIREMENTS
there coding of controls is used, |y 1

is it consistent throughout the
system?

5.4.1.4.2 LOCATION CODING
Are controls associated with X 1

similar functions in the same rel-
ative location?

4 S.4.1.5 LARELING OF CONTROLS
Does control labeling conform X 11

the criteria set forth in para~-
graph 5.57?

5.4.1.8 PREVENTION OF ACCIDENTAL
ACTIVATION

S.4.1.8.1 LOCATION AND DEGION
Are controls designed and loca- x| -

ted 80 that they are not susceptible
to accidental activation?

S5.4.2.1.2 KEY OPERATED SWITCHES
5.4.2.1.1 USE

Are key operated switches used to X -
wevent unauthorized speration?

I
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DESIGN CRITERIA

CRITI-
YES N0 W/A UNK CALITY

.4.2.1.2.2 DIMENSIONS, DISPLACE-
: MENT AND RESISTANCE

‘Do the dimensions, displaceasent,
and resistance of key operated
switches confors to Figure S, 1872C?

5.4.2.1.2.4 MARKING AND LABELING

Does the keylock application
include appropriate positional
sarkings and labels?

5.4.2.1.2.5 OTHER REQUIREMENTS

Do keys have teeth on both edges?

Is key lock orfanted so that the
key's vertical position §s the off position?

Can th'e key be removed only when
the lock 1s in the off pusition?

Is activation of the :{st-
accomplished by turning the key in
a clockwise direction?

5.4.2.1.3 DISCRETE THUMBWERL
CONTROLS

$.4.2.1.3.1 APPLICATION

Are thumbwheel contreols used
where precise nusberical tmnputs
are required on the part the
operater?

B-29
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PAGE S OF _10
CRITI-

DESIGN CRITERIA YES NO N/A UNK CALITY COMMENTS

S.4.2.1.3.2 BWPE

Are positions around the X -
zircumference of discrete thumd-
wheel controls provided with a
concave surface or sepsrated
by & high=friction area which is
raised from the periphery of the
thuab=wheel ?

Do thumbwheels not preclude X 1
viewing the digits within 30 degrees
viewing angle to the left and right
of a perpendicular to the thumb-
wheel digits?

5.4.2.1.3.3 CODING

h Are thumbwheel controls coded X —
by loction, labeling, and color?

I¢ used as input devices, are X -
OFF and ON positjons color coded
to permait a visual check that the
digits have been resat to their
normal potitions?

5.4.2.1.3.4 DIRECTION OF MOVEMENT]

Does moving the thusbwhes! edge X 1 decreases setting
forward, or upward, or to the right
increase the setting?

5.4.2.1.3.5 NUMERALS

S5.4.2.1.3.5.1 EATERNAL LUMINANCE

Are digits bold, black nuasrals X 3l whité on black .

engraved on a light (or white)
thushwheel background?

Is the height-to-stroke wid*h X 1
ratio approximately 10:1?

IRy
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DESIGN CRITVERIA

$.4.2.1.3.6 VISIBILITY

viewii.g of inline digitsl read-
~ut from all operator positions?

5.4.2,1.3.7 DIMENSIONS

conform to the criteris set forth
in Figure 6, 1472, page 777

$.4.2.1.3.8 RESISTANCE

then decrease s esach detent is
approached so that the control snaps
into position without stopping be-
tween adjacent detents?

5.4.2.1.3.9 SEPARATION
Does separation betwesn ad-
jacent edges of thuabwheel controls
confora to the criteria in Figure
b, 1472c and suéficient to pre-
clude accidental

o adjecent controls during noraal
setting?

S.4.3 LINEAR CONTROLS
5.4.3.1 DISCRETE LINEAR CONTROLS
s.‘.:.l.l

5.4.3.1.1.3 USK

CRITI-
vgg WO _N/A UK CALITY
Duas thuabwheel design perait X 1
Do thusbwheel control dimensions| X 1
Is control resistance elastic? | 1
Does resistance build up and X 1
X 1
ectivetion
PUSH BUTTONS (FINOER
OR HAND OPERATED)
Are push button used when X 1

s control or an erray of contrels
is noeded for somentery contact
or ¢for activating e locking
circuit, porticulerly in
high=érequency=of-uss situations?

B8-31
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S.4.3.1.1.2 OHAPE

Are push button surfaces
concave (indented) 80 as to $it
the ¢inger?

Does the suréece provide X
& high degres of érictional
resistance to prevent slipping?

S.4.3.1.1.3 POSITIVE INDICATION

Does control activation produce JX
a positive indication of that scti-
vation (e.Q9., snap ¢esl, audible
click, or integral light)?

S5.4.3.1.1.4 CHANNEL OR COVER
SUARD

Is a channel or cover guard
used when it is isperative to pre-
vent accidental activation of the
controls?

Do cover guards, in the open
position, not interfere with operstion ,J
of the protected device or adjscent controls

5.4,3,1.3.5 DIMENEIONS, RESISTANCE,
DISPLACEMENT, AND
SEPARATION

Do push button dissnsions, X

resistances, displaceasnts, and
separations confora to the criteria
set forth in Figure 11, 1472c, page
28°?

CRITI-
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—___DESIGN CRITERIA

T.4.3.1.4 TOOOGLE SWITCH CONTROLS
S.4.3.1.4.1 USE

‘unctions which require two discrete
ositions Or where space liaitations
are savere?

5.4.3.1.4.2 ACCIDENTAL ACTIVATION

.al activation is of primary
mportance (i.e., critical, dangerous,
w hazardous conditions would result)
are channel guards, liét-to-unlock
switches, or other squivalent pre-
sention aechanises provided?

ts location interfere with the
weration of the protected device
w adjacent controls?

Jisplaceaents, and sepsrations between
sdijacent edges of togole switches
:onfora to the criteria set ¢erth

in Figure 13, 1472c, spege ¥3?

ot numerical positions?

sctivation provided (e.9., snap
‘oel, sudible click, anseciated or

ategral Jight)?

erITl-
YES NO N/A UNK CALITY COMMENTS
Are togole switches used éor X 1 computer cabinet
When the prevention of acciden- X i not necessary
Is safety or lock wire not used? X 1
1¢ a cover guard is used, does -
S.4,.3.1.4.3 DIMENSIONS,RESISTANCE
DISPLACEMENT, AND
SEPARAT 1ON
Do dimensions, resistances, -
Can toggle switches be stopped ealy | X 1
$.4.3.1.4.4 POBITIVE INDICATION
1s an indication of centrsl X 1 “snap feel® and “click®
[
8-33
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DESI&N YES NO N/A UMK

CRITI-
CALITY

S.4.3.1.4.5 ORIENTATION

Are toggle switches vertically X
oriented with OFF in thas down posi-
tion?

Is horizontsl]l orientation
and actuation used only for com—
patibility with the controlled
function or equipaent location?

$.4.3.1.6 ROCKER SWITCHES

5.4.3.1.6.1 USE

Are rocker switches used in X
lieu of toggle switches for functions
which require two discrete positions?

Are rocker switches used where X
toggle switch handle protusions
might snag the operator's sleeve or
phone cord, or where there it in-
sufficient panel space for separate
labeling of switch positions?

5.4.3.1.6.2 ACCIDENTAL ACT!VQT!MW

Are channel guards or equi-
valent protective measires used when
the prevention of accidental activa-
tion is of primary importance (e.g.,
critical, dangerous or hazardous
conditions would result?

5.4.3.1.6.3 POBITIVE INDICATION

1s an indication of contreol X
activation provided (e.9., snap
¢eel, sudible click, associated
or integral light)?

power supply

not necessary

click

Lo aaene
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DESIGN CRITERIA

- mreomis o pn s

PAGE 10 OF 10

CrITl-
A UK _CALITY

——

———— e ———————

YES
I'ﬁ
5. 4.3.1.6.4 Dlmlm.ﬁllnﬁ
DISPL » AND

SEPARAT ION

Do dissnsions, resistances,
displacesents, and separations be~
tween centers of rocker switches
conéorm to the criteris in Figure
15, 1472c, page °§"?

Does resistance gradually
increase, and then drop when the
switch snaos into position?

Cusﬂnenﬂtdubestmund
only at the required positions?

5.4.3.1.6.6 ORIENTATION

where practicable, are rocker
switches mounted vertically?

Does activation of the upper
wing turn the equipmsent or component
on?

is horizonal orientation of

rocker switthes used only for
compatibility with the controlled
$unction or equipsent location?

%.4.3.1.6.7 COLOR AND ILLUMINATION

Are alternate colors used to
denote the ON and OFF positions of
a rocker switch?

is slternate illumination of
either the ON or OFF positions used
to facilitate positive recognition
of currant switch position?

B-35
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HUMAN FACTORS ANALYSIS
DESIGH CMECKLIST
AREA _ CONTROLS secrion _ S-4 (MIL-STD-1472C)
SYSTEM SEVILLE/BURTEK SUBSYSTEM STUDENT STATION COMPONENT
c CRIT]-
DESIGN CRITERIA YES NO R/A UNK CALITY COMMENTS
S.4 CONTROLS
S.4.1 BENERAL CRITERIA
S.4.1.1 SELECTION
S.4.1.1.1 DISTRIBUTION OF WORK
. LDAD
L Are controls selected and dis- X 1 easy & simple to operate
tributed so that none of the
operator’s limbs are overturdened?
S.4.1.1.%5 STOPS
Are stops provided at the X 1
beginning and end of the range of
control position ié the control
is not required to be operated
beyond a particular end position

or specified limit?
%.4.1.2. DIRECTION OF MOVEMENT
S.4.1.2.1 CONBISTENCY OF MOVE-

MENT
1s the direction of control X - CRT response/slide
movement consistent with the related presentation

moverent OFf an associated display,
squipment component, or vehicle?

.
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DESIGN CRITERIA
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S.4 CONTROLS
S.4.1.3 ARRANGEMENT AND GROUPING

S.4.1.3.3 SROUPING

Are all controls which function
in sequential operation, or which
operate together, grouped together
along with their associated displays?

S.4.1.3.2 BEQUENTIAL OPERATIONS

Do controls which are invoived
in sequential operations ¢ollow &
fixed pattern?

S.4.1.3.3 LOCATION OF PRIMARY

-

Do the most important and ére—
quently used controls have a favors-
ble position with respect to sasae of
use?

S.4.1.3.4 CONSISTENCY

Are functionally similar or
identical primary controls arranged
consistently from panel to panel
throughout the system, equipmsent,
ote.?

s. ‘. ‘ L] :. 7. ,mx'

Does spacing between controls
comply with Table VII (page 63) in
M) =-Btd-1472c? o

PSE 2 OF 10
CRITI-

YES MO N/A_UNK CALITY COMENTS

X 1

X 1 generally

CONTROLS

X 1

X 1

X 1

B-37
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PAGE 3 _OF 10

CRITI-
DESIEN CRITERIA YES MO N/A UNK CALITY COMMENTS

S.4.1.4 CODING
5.4.1,4.1 METHODS AND REQUIREMENTS
Where coding of controls is usad, |X 1

is it congsistent throughout the
system?

5.4.1.4.2 LOCATION CODING

ére controls associuted with b 1
similar functions in the same rzl-
ative location?

# S.4.1.5 LABELING OF CONTROLS

Does control labeling conform X 11
the criteria set forth in para~
graph 5.37

S.4.1.8 PREVENTION OF ACCIDENTAL
ACTIVATION

5.4.1.8.1 LOCATION AND DESION 5
Are controls designed and loca~ X - | not a problem

ted su that they are not susceptible
to accidental activation?

S.4.2.1.2 KEY OPERATED SWITCHES
5.4.2.1.1 USE .

Are key operated switches used to 1 -
wevent unauthorized operativn?

)
¥
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: CRITI-
' DESIGN CRITERIA YES NO N/A UNK CALITY

S.4.2.1.2 DIMENSIDNS, DISPLACEMENT
AND RESISTANCE

Do the dimsensions, displacesient, X -
and resistance of key operated
switches conform to Figure S, 1472C?

S.4.2.1.4 MARKING AND LABELING

Does the keylock application X -
include appropriste positional :
sarkings anv sewslz?

S.4.2.1.2.5 OTHER REQUIREMENTS

Do keys have teeth on both edges? X -

Is key lock oriented so that the X —
key's vertical position is the off position?

Can the key be removed only when X —
the lock 1s in the off position?

Is activation of the system X -
accomplished by turning the key in
a clockwise direction?

5.4.2.1.3 DISCRETE THUMBWEEL
CONTROLS

S.4.2.1.3.1 APPLICATION

Are thumbwheel controls used X 1
where precise nusberical inputs
are required on the part the
operator?

B-39
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DESIGN CRITERIA
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$.4.2.1.3.2 SHAPE

Are positiors around the
circumference of discrete thumb-
wheel controls provided with &
concave surface or separated
by » high—4¢riction area which is
raised from the periphery of the
"thumb~wheel ?

Do thumbwheels not preclude
viewing the digits within 30 degrees
viewing angle %o tne igft and right
of a perpendicular to the thumb-
wheel digits?

5.4.2.1.3.3 CODING
by loction, labeling, and color?

OFF and ON positions cclor coded
to permit a visual check that the
digits have been reset to their
normal positions?

$forward, or upward, or to the right
increase the setting?

5.4.2.1.3.5 NUMERALB

sngraved on a light (or white)
thumbwheel background?

Is the height-to-stroke width
ratio approximately 10:1?

CRITI-
YES N0 N/A UMK CALITY COMMENTS
X -
1
Are thumbwheel controls coded
b ¢ -
1f used as input devices, are X -
S.4.2.1.3.4 DIRECTION OF GOVEPEN‘\%
Does moving the thumbwheel edge X 1 decreases setting
5.4.2.1.3.83.1 EXTERNAL LUMINANCE
Are digits bold, black numserals X 1 white on black
1
v
B-40
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P_AGE S __0OF J0
CRITI-
DESION CRITERIA YES MO N/A UNK CALITY COMMENTS

5.4.2.1.3.4 VIBIDILITY

Dues thusbwheel design perait X 1
viewii.g of inline digital read-
~ut from all operator positions?

S.4.2.1.3.7 DIMENSIONS

Do thusbwheel control dimensions|X 1
conform to the criteria set forth
*in Figure &, 1472, page 777

5.4.2.1.3.8 RESBISTANCE
Is control rasistance elastic? |X ’ 1

Does resistance build up and X 1
then decrease as each deient is
approached so that the control snaps
into position without stopping be-

1 tween adjacent detents?

5.4.2.1.3.9 SEPARATION

Does separation between ad- X 1
Jacent edges of thumbwheel contrels
conform to the criteria in Figure
6, 1472c and suéficient to pre-
clude accidental activation
of adjacent controls during norsal
setting?

S.4.3 LINEAR CONTROLS
S.4.3.1 DISCRETE LINEAR CONTROLS

S.4.3.1.5 PUBH DUTTONS (FINOGER
OR HAND OPERATED)

S.4,3.1.1.1 USE

Are push button used when X 1 | student console switches
" . a control or an array of controls

is needed for momentary concact
or éor activating & locking
circuit, particularly in
high=érequency-of-use situations?

Rk B
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CRITI-
DESIGN CRITERIA YES NO W/A UNK CALITY COMENTS

S.4.3.1.1.2 SHAPE

Are push button surfaces necessa
concave (indented) so as to it . 1 =i i
the €inger?

Does the surface provide X 1
a high degree of frictional
resistance to prevent slipping?

$.4.3.1.1.3 POSITIVE INDICATION

Does control activation produce |y 1 "click®
a positive indication aof that acti-
vation (e.g., snap feel, audidle
click, or integral light)?

S.4.3.1.1.4 CHANNEL OR COVE
BUARD

Is a channel or cover guard X -
used when it is imperative to pre-
vent accidental activation of the
controls?

Do cover guards, in the open X
position, not interfere with operation ==
of the protected device or adjacent controls?)

S.4.3.1.1.5 DIMENSIONS, REGISTANCE,
.DISPLACEMENT, AND
SEPARATION

Do push button disensions,
resistances, displacements, and
separations confora to the criteria
set forth in Figure 11, 1472c, page
a8?

8"2 |
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CRITI-

YES MO N/A UNK CALITY COMMENTS

DESIGN CRITERTA

5.4.3.1.4 TOGGLE BWITCH CONTROLS
S.4.3.1.4.1 USE

Are toggle switches used ¢or
functions which require two discrete
positions or where space limitations
are severe?

5.4,3.1.4.2 ACCIDENTAL ACTIVATION

When the prevention of acciden-
tal activation is of primsary
importance (i.e., critical, dangerous,
or hazardous conditions would rasult)
are channel guards, lift-to-unlock
switches, or other egquivalent pre-
vention eechanises p 'ovided?

Is safety or lock wire not used?

1€ a cover guard is used, Zoas
1ts lJocation interfere with the
operation of¢ the protected device
o adjacent controls? '

T.4.3.1.4.3 DIMENSIONS,RESISTANCE
DISPLACEMENT, AND
SEPARATION

Do dimensions, resistances,
displacements, and separations between
adjacent edges of togglw switches
confora to the criteria set forth
in Figure 13, 1472c, page 93?

Can toggle switches be stopped only
at numerical positions?

S.4.3.1.4.4 POSITIVE INDICATION

Is an indication of control
activation provided (e.9., snap
feel, eudible click, associasted or
integrael light)?

%
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CRITI-
W/A UNK CALITY COMMENTS

5.4.3.1.4.5 ORIENTATION

Are toggle switches vertically
oriented with OFF in the down posi~
tion?

Is horizontal orientation
and actuation used only for com—
petibility with the controlled
function or equipment location?

S5.4.3.1.64 RDCKER BWITCHES
5.4.3.1.6.1 USE

Are rocker switches used in X
lieu of toggle switches for functions
which require two discrete positions?

Are rocker switches used where X
toggle switch handle protrusions
might snag the operator's sleeve or
phone cord, or where there is in-
sufficient panel space for separate

mmmd

1abeiing of swiicii positione?
S.4.3.1.6.2 ACCIDENTAL ACTIV“TIWU

Are channel guards or equi-
valent protective measures used when
the prevention of accidental activa-
tion is of primary importance (e.q.,
critical, dangerous or hazardous
conditions would result)?

S.4.3.1.6.3 POBITIVE INDICATION

Is an indication of contrcl
activation provided (e.9., snap
foe], audible click, associated
or integral light)?

1

1
X —-—
X -
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PAGE _10 _OF _10

: U CRITI-
. SIon S Ivg N0 N/A_UNK CALITY COMMENTS
S5.4.3.1,6.4 DIMENSIONS,RES]ISTANCE
DISPLACEMENT, AND
SEPARATION
Do dimensions, resistances, X -
displ acements, and separations be-
tween centers of rocker switches
conform to the criteria in Figure
1S, 1472c, page 9%7?
Does resistance gradually X -

incresse, and then drop when the
switch snaps into position?

Can the switch be stopped X -
only at the required positions?

S-4.3.1.6.6 ORIENTATION

Where practicable, are rocker X -
switches mounted vertically?
) Does activation of the upper X -
wing turn the equipmsent or cosmponent
on? '
Is horizonal ‘orientation of X -

rocker switches used only éor
compatibility with the controlled
sunction or equipsent location?

S.4.3.1.6.7 COLOR AND ILLUMINATION

Are alternate colors used to X -
owicte the DN and OFF positions of
a rocker switcin?

‘Is alternate illumination of X} -
sither the ON or OFF positions used
to facilitate positive recognition
of current switch position?

1
i
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PASE L OF 5

HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA _LABELING : section _5-5 (MIL-STD-1472C)
SYSTEM _SEVILLE/BURTEX SUBSYSTEN COMPONENT

QITI-
DESIGN CRITERIA YES NO M/A UNK CALITY COMMENTS

S.5 LABELING
S.5.1 GENERAL
S.5.1.1 APPLICATION

Are labels, legends, placards, g 2
signs, or markings provided where

personnel sust identify, interpret,
or follow procedures or aveid
hazards?

$5.5.1.2 LAPEL CHARACTERISTICS
Are labels:

accurate in their information? X 2

consistent with tise available X 1
for recognition or other
responses?

readable at reasonable distance?

>
-

properly fllusinated and coiored?

»
—

consistent with criticality of
. $unction ]abeled?

»
[ ]

consistent within and between X 1
systea components and subsysteas?

S.5.1.3 PROTOTYPE AND PRODUCTION
: EQUIPMENT LABEL3

‘ Are labels on prototype sasily X 1
L ond simply atfined so that they can

0 be altered, ond removed 1§ design o
changes occur?

SN
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' CRITI- "
—__ DESIGN CRITERIA TESJO A B OUTTY,__ cowenrs

S.5,2 ORIENTATION AND LOCATION
5.5.2.1 ORIENTATION

Are labels and information on X 2
them oriented horizonslly so that
they can be read quickly and esasily
éorm left to right?

S.5.2.2 LOCATION .

Are labels places on or very nesr | X 2
the items which they identify?

Are labels placed 50 no other X 1
informetion is hidden?

Are labels placed so controls X
do not obscure label information? 1

* $5.5.2.3 STANDARDIZATION
Are labels 1l zeted in a cone- X 2
sistent acnner thoughout the equip-
asent and systea? -
5.5.3 CONTENTS
S5.5.3.1 EQUIPMENT FUNCTIONS

Do labels primarily describe the | ) 2
functions cf equipassnt itess?

5.5.3.2 ADBREVIATIONS
Are esbbreviatinns used on larsls? X 1

I¢ abbrevistions are usad, deo X
they conéora to ailitary standerds? -

5.5.3.3 IMELEVYANT INFORMATION

Does only relevant inforea- X 1
tion appear on labels or placards?
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—__ DESTON CRITERIA

[SSS———

S.5.4 QUALITIES
S.8.4.1 BREVITY
Acre labels consise as possible

without sacrificing intended
seaning or inforsation?

Are labels or placards unambiguous?

S.5.4.2 FaMILIARITY
familiar words or language?

be understood by those who will
operate the equipment?

S.5.4.3 VISIBILITY AND LEGIBILITY

Can labels and placards be read
easily and accurately at operational
distances?

%.5.4.4 ACCESS
Are labels placed so that they are

not obscured or covered by other { t
or assemblies? Y sauTomen

S5.5.4.5 LABEL LIFE

Do they have high tontrast?

Are they resistant to grease,
grime, dire, etc.?

S.5.4.6 LABEL BACKBROUND

PAGE 3 OF 5
CRITI- )
YE_% N0 N/A UNK CALITY COMMENTS
X 2
X 2
Do words on labels or placards use X 2
Are cosmon terms used which will X 2.
X 2
X 2
Are labels clear and distinct? X !
X 1
X 1
X 1

Does label color contrast with
the equipment background specified
in S.7.9?
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DESIGN IA -

YES NO

S -,

/A UNK

5.5.5.4 CAPITAL VS LOWER CASE
5.5.5.4.7 LABELS

Are labels printed in all
capitals?

S.5.6 EQUIPMENT LAPELING

5.5.6.1 UNITS, ASSEMBLIEE, SUbP-
ASSEMBLIES AND PARTS.

S.5.6.1.1 BENERAL REQUIREMENTS

Are units, assemblies, sub-
assemblies and parts labeled with
a cle>rly visible, legible, and
meani ,ful name, number, code,
mark or symbol, as applicable?

S.5.6.1.2 LOCATION

Are gross identifying labels
on a unit, assembly or major
subassembly located:

so that they are not obscured
by adjacent items?

or. the ﬂnt'tnt. most uncluttered
surface available?

in 2 way 80 as to minimize wpar
or ocbscuresent by grease, grime,
etc.?

in a way to preclude accidental
removal, ocbstruction, or damage?

S.5.6.2 CONTROLS AND DISPLAYS
S.5.6.2.1 SENGRAL REQUIREMENTS

Are controls and displays
appropriately and clesarly labeied
with enough inforsation for praper
identification, utilization,

wctuation, or aanipulation of the
rloment?

CRITI-
CALITY

generally, yes

"
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DESIGN CRITERIA

YES

o L
Ao Y

NO /A UNK

CRITI-
CALITY

PASE 5

5

ofF S

5.5.6.2.2 SINPLICITY

Do control and display labels
convey verbal meaning in a direct
and unambiguous manner?

Do they use sisple worda and
phrases?

5.85.6.2.3 FUNCTIONAL LABELING

Are controls and displays
labeled according to their function,
according to the following criteria:

are dissimilar names used for
different controls and displays?

are instruments labeled in terms
of what is being swrasured or
controlled, and in terms of

the purpose and use by the
operator?

does control labeling indicate
functional result of a control
aovessnt?

when applicable, are appropriate
labels used to indicate the
functional relationships between
controls and displays?

5.5.6.2.4 LOCATION

When applicable, do control and
display labels seset the following
criterias

is ease of control operation

Qiven priority over visibility
of control position labels?

are labels placed over the
controls and displays they
describae?

are labels used te tdentidy
dunctionally grouped controls
and Jisplays?

is label leocetion unifore
throughout the systes and
subsysteas unifere?

B8-50
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RMAN FACTORS ARALYSIS
DESIGN CHECKLIST

AREA WORKSPACE DESIGN REQUIREMENTS SEcTION 5.7 (MIL-STD-1472C)

SYSTEM SEVILLE/BURTEK SUBSYSTEN COMPONENT

QITI-
DESIGN CRITERIA [ES N0 N/A UMK CALITY COMMENTS

S.7 WORKSPACE DESION REQUIREMENTS
S.7.1 BENERAL
S.7.1.1 KIUK BPACE

Are cabinets, ctonsoles, and work X 1 3-D modules, instructor,
surfaces that require an onerator student consoles
to stand or sit close to their front
surface provided with a kick space
3 at the base at least 100 sm (4 in.)
deep and 100 mm (4 in.) high?

S.7.2 GTANDING OPERATIONS
5.7.2.1 WORK BURFACE

Are work surfaces which asust X 1 diesel, radar
support job instruction mssnuals,
wor ksheets, etc. 915 ¢/-18 sm
(36 ¢/=,6 in.) above the ¢loor?

S5.7.2.2 DISPLAY PLACEMENT, NORMAL

Are visual displays mounted on X 1
vertical panels and used in normal
equipment operations placed between
1,040 & (4] in.) and 1.700 a (20 an.)
above the standing surface?

5.7.2.3 DISPLAY PLACEMENT, SPECIAL

Are displays requiring precise and X 1
frequent reading placed between
1.270 & (50 in,) and 1.630 & (65 in.)
above the standing surface?

S.7.2.4 CONTROL PLACEMENT, NORMAL

Are controls mounted on vertical Ix 1 '
! surfaces and used in norssal equipasnt
1 operations located batween 040 aa and
1.700 & (34 and 70 in.) abova the
standing surfece?

i
ﬁ
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DESIGN CRITERIA

YES RO W/A

CRITI-
CALITY

R P

PAGE 2 OF _2

%.7.2.5 CONTROL PLACEMENT, BPECIAL

Are controls requiring precise X
or éregquent operation and esergency
controls mounted betwesn 860em and
1.3%0 m (34 and 53 in,) above the
standing surface and no farther than
530 am (21 in.) laterally froa the
ceonterline?

S.7.3 GEATED OPERATIONS
$:.7.3.1 WORK SURFACE WIDTH

Has a lateral workspace of at X
least 7460 mm (30 in.) wide and
400 om (16 in.) deep been provided?

5.7.3.2 WORK BURFACE MEIGHT

Are desk tops and writing tables (X
between 740 and 790 em (29 to 31 in.)
abuve the floor?

5.7.3.3 WRITING BURFACES

Wrere‘a witing surface is re- X
quired on equipsent consoles, is
that surface at least 400 em (16 in.)
desp and 610 em (24 in,) wide?

B-52
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HUMAN FACTORS ANALYSIS
DESIGN CHECKLIST

AREA __MAINTAINABILITY
SYSTEM  SEVILLE/BURTEK

. SECTION

5.9

s

PAGE _1

oF _10

{MIL-STD-1472C)

SUBSYSTEM

DESIGN CRITERIA

YES MO N/A

COMPONENT _____

CRITI-
UNK CALITY

COMMENTS

S.9 DESIGN FOR MAINTAINABILITY

S.9.1 GEMERAL

S.9.1.1 BTANDARDIZATION

Is equipment designed to incor-
porate standard parts to the saxi-
aum extent possible?

S.9.1.2 SPECIAL TOOLS

Are special tools required
for operation adjustment
securely mounted within the equipaent
in a readily arcessible location?

$.9.1.3° MODULAR REPLACEMENT

Is equipment designed and
corstructed for replacement of
modul ar packages?

Is rapid and easy removal end
replacessnt of eodular packages
provided wherever possible?

S.9.1.4 BROUPING OF FUNCTIONS

Is the nusber of inputs
to end outputs 4rom each unit
kept to a minimue by grouwping
functions 80 as to mininize crise-
crossing of signals?

.9.1.3 SEPARATE ADJUSTABILITY

Arp $unctiens 8o unitized
that it will be possible to check
anc adjust esch ites separately,
excopt whare this would be incen-
sistent with astablished uaintenance
soncepts?

4
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DESIEN CRITVERIA

PAGE _2  OF _10

S.9.1.6 MALFUNCTION IDENTIFICATION

-apid and positive fault detection
wnd isclation of defective items to
sermit their prompt remsoval and
~aplacesent?

S.9.1.7 ASSEMBLY AND DISABSEMBLY

assembly and disasseably?

5.9.1.9 FOOLPROOF DESIOGN

‘oreclude improper mounting and in-
stalliation of parts?

Seen accomplished:

a. Phyzical - mseasures to
sreclude interchange of units or
:omponents of a same or similar éora
chat are not in ¢éact éunctionally
interchangeable?

slude isproper mcunting of units or
somponents?

facilitate identification and inter-
zhange of interchangeable units or
:omponents?

Jins) to ¢acilitate proper sounting
of units and components?

e, Measures to insure that
dentif¢ication, orientation, and
Jigneent provisions include
‘ables and connecters?

CRITI-

YES MO N/A UMK CALITY COMMENTS
Does equipment design facilitate X | = { though doubtful
Does equipment design facilitate X 2
Have provisions been sade to X {-—
Have the ¢pllowing provisions

x —-——

b. Physical seasures to pre- X —
€. Measure (e.9., coding) to X |-
d. Measures (e.g9., alignment  § 1

 § 1
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YES WO /A UNK

5.9.2 MOUNTING OF ITEMB WITHIN UNITS

5.9.2.1 USE OF TWC~-DIMENSIONAL
SURFACE

Are parts mounted in an orderly
array on a "two-dimensional” surface
rather than “"stacked” one on ancother
(i.0., & lower layer should not
support an upper layer)?

5.9.2.2 SIMILARITY

Are items of the same or similar
forma, but different functional
properties, mounted with a standard
orientation throughout the unit?

Are these items readily identi-
fiable and distinguishable, and
not physically interchangeable?

$.9.2.3 DELICATE ITEMS

Arm delicate items located
or guarded a0 that they will not
be susceptidle to damage while
the unit is being handled or main-
tained?

5.9.3 ADJUSTMENT CONTROLS
5.9.3.1 GENERAL

Are controls required for
maintenance purposes in compliance
with basic control design require-
ments in 5.4 and labeling require-
ments in 5.5?

5.9.3.1.1 CALIBRATION ADJUSTMENTS
Are kaobs used in preference

to screwdriver adjustments whenever
frequent adjustment must be made?

B-55

MG; 3 OF 10
CrITI-
CALITY COMMENTS
1 computer boards for example
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crITI-
YES NO N/A UNK CALITY COMSENTS

5.9.3.2 SCREWORIVER ADJUSTHENTS

I¢ screwdriver adjusteents sust
be made without the aid of vision,
have mechanical guides ¢or the
screwdriver shaft been provided or
the screws sounted so that the
screwdriver will not move out of
position?

5.9.3.3 REFERENCE SCALE FOR
ADJUSTMENT CONTROLS

ADJUSTHENT CONTROLS

Has a reference scale been
provided to offer appropriate
feedback ¢or all adjustment controls?

5.9.3.4 CONTROL LIMITS

Have calibration or adjustment
controls which are intended to have
8 limited degrees of motion been
provided with adequate sechanical
stops to prevent Jamage?

5.9.3.5 SENSITIVE ADJUSTMENTS
Are sensitive adjustment points

located or gQuarded so that adjust-
mens will not be disturbed in-

S5.9.3.6 HAIARDOUS LOCATIONS

.An internal controls located awey
from dangerous volngos. rotating machinery,
or any other hazards
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CRITI-
DESIGN CRITVRIA YES MO N/A UNK CALTTY COMMENTS

S5.9.4 ACCESSIBILITY
S5.9.4.1 STRUCTURAL MEMBERS

fre structural sesbers of units | X 1 for most part, yes, but
or chassis parts located so as some components are difficult
not to prevent access to or resoval to get at ‘
ot iteas?

Are replaceadble nulmud ina J
mnner which will make them easy to remova? X 1 ::::ﬂ:?: g“:mt

Where accessibility depends X 1 see 5.9.4.1
upon removal of panels, cases, and
covers, have mseasures been taken to
insure that such iteas are not
blocked by structural mesbers
h or other itess?

S.9.4.2 LARGE ITEMS )
Are large items which are difficult |

to remove mounted so that they will allow
convenient access to other {tams?

)

S.9.4.3 USE OF TOOLS AND TEST
EQUIPMENT

Are check points, adjustasnt X 1 for most part
points, test points, cables, con-
nectors, and labels accessible
and visible during saintensnce?

Mas suééicient space been O -
provided for the use of test
equipaent and other required
tools without diféiculty or haza d?

SU—— R
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CRITI-
DESIGN CRITERIA YESFQ N/A UNK CALITY COMMENTS

S5.9.4.4 REAR ACCESS

Is sliding, rotating or hinged X 1 not always, 2-D/3-D hookup
eq. peent to which reesr access panel on diesel, for example
is required free to open or rotate
vuily and remain in an open position
without being supported by hand?

Has rear access also been pro- X 1
vided to plug connetctors except
where precluded by any other
operational requirements?

5.9.4.5 RELATIVE ACCESSIBILITY

Have items most criticel to ‘| 2 | — [ though doubtful, in case of
svstem operstion and which require computer components
rapid saintensnce been sade most
accessible?

5.9.4.6 HIGH-FAILURE-RATE ITEMS

Are high=fsilure-rate items ryp—
accessible for replacesent without
aoving non=failed parts?

Are these replacesent iteas
removeble with common hand tools Xy —
and simple handling equipment?

5.9.4.7 SXILLS

Does access to ftems maintained X 1
by one technician allow critical equipment
maintained by another technician to remain
in place?

P
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COMMENTS

S.9.9 ACCESS OPENINGE AND COVERS
S.9.9.1 APPLICATION
Has an access been provided
whenever ¢requent aaintenance
operations require removing a
case or covering, opening a fitting,
or dismantling an item of equipment?
5.9.9.2 SELF-BUPPORTING COVERS

Are access covers that are not

completely removable, seléf-supporting?

Are accesses (and covers) devoid
of sharp edges to preclude hand
injury and clothing dasage?

S5.9.9.3 LABELING

Are accesses labeled with
nomenclature for items visible
or accessible through it?

Are accesses labeled with warn-
ing signs, advising of any hazards
esisting beyond the access and
stating necessary precaution?

Are warning notices clear,
direct, and attention-getting?

S5.9.13 CONDUCTORS
5.9.13.1 CODING

‘Are cables containing indivie
dually insulated conductors
uith a common sheath, coded?

5.9.13.2 CAME CLANS

Are long conductors, bundles,
or cables, internal to equipment,
secured to the equipsent chassis
by ssans of clamps unless
contained in wiring ducts or cable
retractors?

X
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5.9.13.3 LENBTH

fre cables long enough 8o that
each functioning unit can be
checked in a convenient place?

S.9.13.4 LOCATION OF TEST CADLES

I test cebles asust terasinate
on control and display panels, are
test receptacles located so that
the test cebles will not interfere
with controls and displays?

S.9.13.5 ACCESS

Are cables routed s> as to be
readily accessible for inspection
and repair?

S5.9.13.6 SUSCEPTABILITY TO ABUSE

Are cables routed or protected
in such a way that they may nat
be pinched by doors, lids, etc.,
walked on, used for hand holds,
or bent or twistel sharply or
repeatedly?

S.9.13.7 CABLE PROTECTION

I cebles and wires are routed
through holes in actal partitions,
are the conductors protected ¢rom
eschanical damage or wear by
grommseis or equivalent asans?

5;9. 13.8 IDENTIFICATION

Are cables lebeled to indicete
the equipsent to which they beleng
and the connecters with which they
sate?

L cwme - . . . -

QITI-
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generally, yes, although
Tonger 3-D cables might
be desirable in some cases

generally true

not always; 3-D cables,
student station cables, etc.
are subject to potential
damage from persons uﬂking
behind units, etc.

most cases; some exceptions
{e.g., computer wiring
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5.9.14 CONNECTORS
S.9.14.1 USE OF QUICK DISCONNECT
PLUGS

Are plugs which require no sore
than one turn, or other gquicke
disconnect plugs, used whenever
possible?

S.9.14.2 KEVING

ére plugs designed so that
it is impossible to insert the
wrong plug into a receptacle?

S.9,14.3 IDENTIFICATION

Does marking of electrical
connectors conform to REQUIREMENT
67 of MIL-8TD-4547?

Are electrical plugs and re—~
ceptacles also identified by color,
shape or equivalent asans?

S.9.14.4 ALISNMENT
Are plups or receptacles pro~-
vided with aligning pins or
equivalent davices to aid in
aligneent and to preclude inserting
in other than the desired position?

S.9.14,.5 ALISNMENT PINS

Do alignaent pins extend beyornd
the plug’s electrical pins to insure
that aligrmont is odtained beénry
electrical ~'ns engage?

8.9.54.4 ORIENTATION

fre plugs and receptecles

. erranged so that the aligning pins

or equivalent devices ere eriented
in the saae relative pesitien?

8-61
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CRITI-

YES NO N/A UNK CALTTY

PAGE _10 OF 10

S.9.14.7 CODING

Are plugs and receptacles
provided with durable strips,
arrows, or other indications to
show the positions of aligning pins
or equivalent devices for proper
insertion? )

5.9.17 FAILURE INDICATIONS AND
FUSE REQUIREMENTS

S$.9.17.1 INDICATION OF EQUIPMENT
FAILURE

" S.9.17.1.1 POWER FAILURE

Is an indication provided to
‘eveal when power failure occurs?

5.9.17.1.3 CRITICAL MALFUNCTIONS

1¢ egquipment is not regularly
onitored, and if the equipment fails,
s an auditory alara provided to in-
isicate critical aalfunctions?

.

1
X 1
X 1
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MMAN FACTORS ANALYSIS

DESIGN CHECKLIST
AREA MAZARDS & SAFETY SECTION _ 5.13 (NIL-STD-1472C)
SYSTEM _SEVILLE/BURTEK SUBSYSTEM COMPONENT

QRITI-
DESIGN CRITERIA YES MO N/A UNK CALITY COMMENTS

5. 13 HAZARDS AND BAFETY
S.13.1 GENERAL

Are safety factors given a X 2
major consideration in the overall
desi@gn?

Generally, yes

5.13.2 SAFETY LABELE AND PLACARDS

L S.13.2.¢ WARNING PLACARDS

Are conspicuous placards mounted X 1
adjacent to any equipment which
represents a hazard to personnel?

5.13.2.6 ELECTRICAL LABELS

Are all receptacles marked with )
their voltage, phase, and frequency X 1 *ss":?‘:’ but not
characteristics, as appropriate? essentis

S5.13.5 BGENERAL ERQUIPMENT-RELATED
HAZARDS

5.13.5.2 ACCESS

Are units located and mounted X 1
s0 that access to them can be
achieved without danger to personnel
from electrical charge, heat, eoving
parts, chemical contamination,
radiation, o other hazards?

5.13.5.4 EDGE ROUNDING
Where applicable, are sxposed X 1

edges and corners rounded to a ainisus
of .75 aa (.03 in) redius?
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5.13.7. ELECTRICAL, MECHANICAL, FLUID

5.13.7.1 ELECTRICAL HAZARDS
5.13.7.1.1 INSULATION OF TOOLB

used near high vol tages adequately
insul ated?

S.13.7.1.2 PLUGE AND RECEPTACLES

signed so that a plug of one voltage
rating cannot be inserted into a re~
ceptacle of another rating?

5.13.7.1.4 HIGH VOLTAGES

CRITI-
YES NO N/A UNK CALITY COMMENTS
TOXIC AND RADIATION HAZARDS
Are tools and test leads to be X -
Are plugs and receptqcles de- 1
1

Are guards, grounding, inter—
locks, and warning placards provided
80 as to minimize the possibility of
®:posing personnel to dangerous
voltages? :

S5.13.7.1.7 ELECTRONIC EQUIPMENT

Is electronic equipment designed
in accordance with Requirement 1 of
Mil-std-4547

8-64
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HIMAN FACTORS ANALYSIS
DESIGN CHECKLIST

(MIL-STD-1472C)

AREA _USER-COMPUTER INTERFACE SECTION _ 5.15
SYSTEM _SEVILLE/BURTEK SUBSYSTEM _ 2-D

COMPONENT

RITI-

DESIGN CRITERIA YES MO N/A_UNK CALITY

S.15 USER-COMPUTER INTERFACE
S5.15.1 SENERAL

Do computer prograss and X 4
computer interfaces provide a
functional interface between
the systes for which they were
designed and users (operators/

© maintainers) of the systea?

S5.15.2 DATA ENTRY
5.135.2.1 GENERAL
USER PACING-MANUAL

$.15.2.1
Is data entry paced by the
user, depending on the user's
applicatisn, criticality of
operation and attention span,
rather than by the system?

5.15.2.2 POSITIVE FEEDBACK

Does the systes provide
positive fesdback to the user
about the acceptance or re-
Jection of a data entry?

5.15.2.3 PROCESSING DELAY

Where systes overload or
other system conditione will
result in a processing delay,
does the sytes acknowledge the
tata entry and provide an indi-
cation of the delay to the user?

S.15.2.4 EXPLICIT ACTION®

Does data sntry require an
explicit completion actions, such
as depression of an ENTRY or
RETURN key?*

R B-65
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consoles and with keyboarc
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5.15.2.5 VALIDATION

Are data sntries validated
by the sytem for correct forasat,
legal value, or range of values?

Is the user not required to enter
data already available to the software?

S.15.2.7 INPUT UNITS

éra data entered in units
which are familiar to the user?

S5.15.2.1.8 CURBORS
S.15.2.1.8.1 CONTROL

Does the system employ a
cursor which provides cursor
control capability consistent
with user speed and accuracy
requirements?

S.15,2.1.8.2 DISPLAY
a display have distinctive visual

attributes which do not obscure
other displayed entities?

cursor consistent across sisilar
types of displays?

PAGE 2 OF 27
CRITI-
YES NO N/A UNK CALITY COMMENTS
X 2
5.15.2.6 SOFTWARE-AVAILABLE DATA
X 1
X 2
X 1
Do movable cursors within X 1
S.15.2,1.8.3 HOME POSITION
Is the home position of the X 1
S.15.2.1.8.10 ABBREVIATIONS,
MNEMONICE, AND
CODES
When abbreviations, snesonics, 1 generally

oF codas are used to shorten data
entry, are they distinctive and have
a relationship or association to
norsal language or specific job~
related terainolegy?

8-66
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- ZRITI-
DESIGN CRITERIA YES MO /A UMK CALITY COMENTS

5.15.2.2 KEYBOARD
S.15.2.2.1 uUsE

Is a keybosrd usec to enter X 1 {nstructor OPED program;
»lphabetic, numeric and other keyboard not needed for
special characters into the system? student interactions

S.15.2.2.2 CONFIGURATION

Does the kevboerd confora to X . 1
4IL-8TD-1280, uniess otherwise
specified or approved by the
»ocuring authority? .

5.15.2.2.3 TIMELY DISPLAY
Are keyed inputs, except X 1 generally

wpcurity items such as passwords,
achoed on the display within 0.1 sec?

S.15.2.2.4 LENGTH

Is the length of individual X 1
fata icems reasonable?

5.15.2.2.5 JUSTIFICATION

Is the user not required to justify X 1
tabular dsta?

5.35.2.2.6 NUMERIC KEYBOARDS

Is & a numeric keyboard provided? X 1

S.15.2.2.7 MNINIMIZATION OF KEYING

Is the amount of keving b 4 1
wcessary by the user ainisized?

e

it

b
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CRITI-
DESIGN CRITERIA YES KO /A UMK CALITY COMMENTS

$.1%.2.3 FIXED FUNCTION (DEDICATED)
KEYS

5.15.2.3.1 USE

Are ¢ixed function keys used X 2 instructor/student consoles
ror tise-critical, error-critical
o éregquently used control inputs?

5.15.2.3.2 BTANDARDIZATION

Are ¢ixed function keys X 2
:ommon throughout the systea?

5.15.2.3.% FUNCTIONAL CONSISTENCY

Are fixed-function keys always X 1

as3igned to perform the same functi
411 the time? x e L

5.15.2.3.4 AVAILABILITY

Are fixed function keys X 2
ielected to control functions
zhat are continuously available?

Are lockouts of fixed function keys . 2
wninimized? | :

5.15.2.3.5 NON-ACTIVE KEYS

Are non-active fixed $unction X ——
kevs blanked out on the keyboard?

5.15.2.3.4 BROUPING

-Are fixed function keys X 2
logically grouped and placed in a
distinctive location on the keyboard?

S5.15.2.3.7 ACTIVATION

Do ¢ixed function keys require X ¢
only a single keystroke?

%.15.2.3.0 FEEDBACK
Does activation Of a fined X 2
function key give the user systoes

acknow) edgesent?
5.15.2.3.% FUNCTION LABELS |
Are key sssignasents displayed X o— ;

at all tise, preferably through
direct marking?
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S5.1%.2.4 VARIADLE FUNCTION KEYS
S.15.2.4.1 UBE

Are variable function kevs used
for proaorammable menu selection and
entrv of control functions?

S.15.2.4.2 BTATUS DISFLAY

When the effect of a function
vev changes. is the status of the
tev dicplayed to the user?

S5.15.2.4,3 REPROGRAMMARLE OR
INACTIVE DEFAULT
FUNCTIONS

is the user warned visuallv
when » standarg function is not
currentlv avaiiable?

S.1%.2.4.4 RELABELING

Hies provision been made for
=x%:ly relabeling Variable function
ieveT

©,15.2.8.5 SHIF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>