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SUMMARY

Problem

Design engineers are required to implement human factors provisions specified in
various guidance documents. However, practical procedures have not been available in
the past to assist performance of this important function. Improvements in system
operability and maintainability could be achieved by providing a concise, user-friendly
checklist to suppcrt review of human factors and logistics support provisions throughout
the development cycle.

Purpose

The human 'factors checklist is intended to facilitate review of system design and
logistics support provisions by various users. The checklist may be used as a reference
guide to ensure comprehensive consideration of important development concerns. Alter-
natively, if desired, the adequacy of checklist items may be indicated by marking
evaluation ratings on copies of the checklist sheets using a value scale ranging from I to 5
("Unacceptable" to "Very Good"). When a design feature or logistics support provision is
evaluated as "Poor" or "Unacceptable," an explanation must be provided on a problem
identification sheet with sugested corrective action.

Results and Discussion

In addition to operability provisions for displays and controls, the checklist includes
coverage of operator/computer interface requirements. Maintainability issues include
consideration of test equipment and maintenance aids in addition to equipment packaging
provisions. Personnel procedures and workloads are addressed. The adequacy of
workspace layout, environment, and safety provisions is covered. Technical documenta-
tion of operation, maintenance, and computer programming procedures is addressed.
Finally, the adequacy of logistics planning for future support of hardware and soltware
maintenance requirements is considered. The comprehensive assessment of system
provisions in areas outlined above would be expected to result in greatly improved
integration of 44rdware and hutwan capibilitius for effective perfor.tnce ot mission
fu•'ctions.

Recommendations

I. Provide !or ittiplementation of the human factors checklist in assessing the
4dequacy of sytteu desig•, and logistics mippkrt povisikoxs throq uht the development

4. cycle.

2. Congider updating and expanding the human fictos checkli|,t in the future 'As
if*%,tow i_ vement 4 r cved ftr i u.ers.
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INTRODUCTION

The human factors checklist provided herein has been developed as a means of
ensuring appropriate consideration of system design and logistics support factors impact-
ing operation and maintenance effectiveness. In evaluating system provisions, criteria
established by the following principal guidelines must be applied:

1. NAVA:RINST 3900.10--Lead Systems Command Policies for Human Factors
(Naval Air Systems Command (NAVAIRSYSCOM), 1986).

2. MIL-STD-1472C-Human Engineering Design Criteria for Military Systems,
Equipment and Facilities (Department of Defense (DoD), 1981).

3. MIL-H-46855B--Human Engineering Requirements for Military Systems, Equip.
ment and Facilities (DoD, 1979).

These principal guidance documents and other relevant military specifications
applicable to design checklist items are further identified in the list of references
provided herein (page 19).

Under circumstances where evaluation time is limited (particularly where groups of
equipment are involved), the human factors checklist may be used most effectively as a
reference guide without assignment of rating values to the various assessment factors.
Under this procedure, problems discovered through inspection of equipment features or
through observation of operational performance would be noted on problem ideatitflr-tion
"sheets, as shown in the appendix, together with recommended corrective action whereappropriate. This procedure is the most practical means of applying the checklist.

Alternatively, if desired, the adequacy of checklist factors may be indicated by
marking evaluation ratings on copies of the checklist sheets 41 accordance with the
foikiwiz-g value scale:

S - Very Good
4 - Good
3 - Satis;ctory

S2- Poor
",. - Ucucceptable

Then a design feature or logistics support ptovisioa is evaluated as "Poor" or
-• •Unacceptable," an explanation should be provided on the problem identification sheet.
When a chckflist item is not considered applicable to the systema or equipment under

-etio, the abbrevimtion A may be inserted in the space provied.If i nation•.q is not 4vailable to Permait evaluatloft of 4 zi ¢•.Akisc te, h cviak

.UNK" may be used.
-. S This checklitt is intended to fa.c itatve review of system provisions by various users,
, including design engtneers, mssioon area subDect matter experts, anr others. It tuwther

clarification of assejw. ot items or procedures is need, a ?wt tAcwrs speei4Ust
st' be cbnsulttd.
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EQUIPMENT OPRBLTY

Control-Display Integration

I. A minimum amount of control/display decoding (interpretation) or mental
involvement is required on the part of the operator.

2. Controls are located adjacent to their associated displays..-

3. The precision required of control manipulation is consistent with the degree of
resolution required by the associated display.

4. Functional groups of controls and displays are located to provide for left-to-right
or top-to-bottom order of use, or both.

5. Providing that the integrity of grouping by function and sequence has not been
compromised, the most frequently used and moost important groups of controls are located
in areas of easiest access.

6. Functional groups of controls arc set apart and outlined with contrasting lines,

7. The location of recurring functional groups and individual items is similar from
panel to panel.

S. If an operator rmust use a large number of controls and displays, their location
and arrangement are designed to aid in determining which controls are used with which
displ.ys and which components e4ch control affects.

9. The display informnation cle4rly and wuunbiguowy directs nd 6uides theA ~awpopriate contro~l response.
10. Controls are selected so that the direction of ai•Amtaent of the cotrol is

consistent With movettent of asi 4ssoci4ted disptwy.-

Visuat Displays

L. Information is presented to the operator in a readily usable focm (requirements

* ~toe tr4sQiA& cotaputing.iriepaaig or teL~at41 mns.1444&Lnto other units avoidedL.

2. D~isplays are designed ý- that t~ilure of 4 display urls o oe 4A tt~ edaly
apoii cat to the Qper'Ator.__

3.Oisplay taces 4are perpetidicutar to the okr.Azor'!i tvofftil line of sight 4.w not It"s
th~az 11 doire-e% frot" the hcvt.al% life o! *ight (pa1Li miisýtid

4. Vibration (jittering) ol viiual dis;dayit d,*% atw dcerue uw p eruioswce beUW
the Level reqk'ared for ait_4"_

5. All ditplays fteceitary to vtui~por ah optrat-.w 4czivy we %4tCuettc of lit*



6. Very important or critical displays are placed in a privileged position in the
optihuin visual zone or othe, wise highlighted.._.

7. Displays are coded by color, size, location, shape, or flash coding, as apý licable.

S. Warning iights are an integral part of, or are located adjacent to, the lever,
switch, or other controls by which the operator is to take action.

9. Transillurninated indicators are used, where appropriate, to display qualitative
information requiring immediate reaction or to call attention to an important system
status.

10. The brightness of transilluminated indicators is compatible with the expected
ambient illumination level, and is at least 10 percent greater than the surrounding area
brightness; however, the indicator brighutess does not exceed 300 percent of surrounding
area brightness.

11. Indicator lights incorporate filament redundancy or dual bulbs, so that when one

filament or bulb fails, the intensity of the light is decreased sufficieatly to indicate the
need for lamp replacement.

12. When more than three indicator lights are installed on a control pamel, 4 master
light test control is provided. --.

13. Provisions are tade for removal of lamtps froma the front of the display panel
without the use of tools.

14. Red indicator lights are used to alert an operator that the system/equipment is
inoperat've or that a successful aission is not possible until ap4,WoPrite corrective action
is tkCea.

15. Flashing red indicator lights are used to denote emnergency conditions. The flash
rate is three to five flashes per second, with Approximately equal amounts of on and off
time. The indicator is designed so that, ii et•r~ze.•4 theO flasher dcvicc fills, the ight
will 4wi-inato 4_u burn steadily.

16. Yellow indicator lghts are used to advise an operator that a condition exists
which is marginal isotf as syqtectt/equipment effectiveness is conceened. Yellow lights
are alo used to aleet tO op•ertor to situtitms whert CAuti;t, recheck, ow rXcted

17. Qree,, indicator lights arf, used to advise an operator that the toeitored
systemtequipotent is perf)ortmintg wit~tia a ctPLabe L4"iwtious or A CA04tion• is 54ti(to-,

S4ad th4t it is al right to %4 ',ocd _--

15. w hite itdicato" htght% 4re usej to dte systemkqum t &Lditiots that 04
not twv? #&gttt ot wt'ong iWtokqtioCL -.

19. blue indicator 40%* tih t• WýCb optiotaull, ,s 4 oato -, to peovide t umr4l

~.Le~t lt~ar t s~n4c icwrt~ti, ~wcefesilc



21. Legend lights are coded appropriately in red, yellow, gree., etc., colors to
indicate related operai"-.6 c.onditions. _

27. 3cale tv0dicators ar.t used where only quantitative information is to b• displayed
and !.h-ro i•. np requirement (.;ucli as speed u,,d accuracy of response) that demands the use

0, print-,rs ,r counters. --

23. Unlcss system. requitements clearly dictate nonlinearity to satisfy operator
Winormatlo, needs, linear scales are 14eferced to nonlinear scales. -.-

24. Scale graduationt progress by I, 2, or 5 units or decimal multiples thereof.

25. Brightness contrast of at least 75 percent is provided between the scale face and
the markings and pointer.

26. If certain operating conditions always fall within a given range on the scale,
these areas are readily identifiable by means of pattern or color coding applied to the
face of the instrwnent.

27. When positive and negative values are displayed around a zero position, the zero
point is located at either the 12 o'clock or 9 o'clock position.

28. If pr .-ticable, the viewing distance for CRT displays is 16 inches (40.6
centimeters). If scope observation periods are short, or dim signals are to be detected,
viewing distance is reduced to IG-12 inches (2M.4 to 30.4 centimeters). -

29. Ambient illumination contributes no more than 25 percent to screen brihtfess-

through diffuse reflectance and phosphor excitation.

30. Except for emergency indicators, there are no light sources in the ittmedite
surrouans that 4re brighter th•n CRT display signals. -

3t. Ambient illwnination in the CRT area is appropriate for perfomace of other
vtswl ftuactiwts (settiag controls, reading instrutuents, etc.). -

32. Counters are used fo. presentation of quantitatifv dat wthen a conwtiious

dircctionai trend of partameter changes -ii not required.__

33. Printers, are used whttt a permaneftz visu~tl record of quiantiwaive data is
we~esway or iem'able.-

34. Printed infoefatioa is presented in a readily tmabl tfom. with tutitAal rtquire.,
Wetku Pring. povide o ite lWoating%' t-&UW!% or

)-riaters PCLoa,., iefo q.aek, oan4 t4*y i~irtion orUeIa of twintxift LMA~tri4bL.

34. Printer,, providt! 4 po~itivt iftdw4zib of the tttia~ittii su"4y of peiatin



Auditory Signals

1. Audio signals are provided a. necessary to warn personnel of impending danger,
to alert an operator to a critical change in system or equipmaent status, and to remind the
operator of a critical action that must be taken. ---

2. If usod in conjunction with visual displays, auditory warning devices are
supplementary or supportive in nature.._-

3. All audio warning devices are equipped with circuitry test devices or otl,,.;,
Smeans of operability testing. -.

4. Alarms that are perceptibly different correspond to conditions requiring .
ly different operator responses Ouaintenance, emergency conditions, health hazards, etc.).

5. If equipment is not regularly monitored, an auditory alarm is providid to indicate
critical malfunctions.

6. The sound pressure level of audio warning signals is at least 20 dB(A) above the
iaxi•num anticipated attbient noise level but does not exceed 100 dB(A). __.

7. If an audio signal is designed to persist as long as it contributes useful
information, a shut-off switch which is controllable by the operator or the sensing
mechanism is provided, depending on the operational situation and persontel safety
factors.

S. An automatic reset function is provided for audio warning sigttls that are
terminated automtatic4lly or tuanually. -

9. 1epending on the operational situation 4nd personnel safety factors, the volume

of audio warninh signals is designed to bW controlled by the opertor, the seasig
ec~hanist-u,• of both.

10. Audio warnfig iggnal duration is at teast 0.5 secotuls.

II. Then several chatnels are to be monitored sirnultaneously by loudspeakers, the
* speakers are mounted so that they are tnt less th4a 10 degrecs 4W% radially With r%;spCt

* toa 4 earitc Optrator positioa.

12. then additiotal chatate diftefentistion is required, tow-pass signat filtering
(frequetwy cutoff, PC g,300 hNertz) is applied to loudspeakers on one side of the central
operator position. I there are three chtitels involved, one channel it left untiltered, a
high-pass filter With 1,0 hert4 cutof! is rovided in the secorid ,charnel, and a low-pass
tittee with 2MO herZ ct-tioff i% providd ia the tb4d chanel. A visual signal is PcOv4ded
Wa sha" W1ch~ channel &A 'it Wte.-

iA. Asibte vouwte of gaint cotatrval arer pro-.nidcd ta e ach Cofffttuttic'AtioI
recevingChaft~et (lowdspeaker Ur Ih dph~t"ca). Witri tufficient Zetctrict..a Potie to dýrcv
Poak n Wfl WVC1 to I 10 d"A wwveral WhC" U*4t6 two e -P)Cd%



15. Where communication channels are to be continuously monitored, each channel is
provided with a signal-activated switching device (squelch control) to suppress channel
noise during no-signal periods.

16. When normal working conditions permit the operator to remain seated while
using "talk-listen" or "send-receive" control switches for normal operation or if console
operation requires the use of both hands, foot-operated controls are provided. Hand-
operated controls for the same function are provided for emergency use and for use when
the operator may need to move from one position to anothe,.

17. Communication audio circuits are designed so that the speaker hears his or her
own voice in the heaaset as a side tone In phase with speech content. This side tone is not
filtered or modified before it is received in the headset.

Controls

1. Controls are selected and distributed ;o that none of the operator's limbs will be
overburdened. Reach distance to frequently used controls is no more than 25 inches (63.5
centimeters) in a seated position.

2. Multirotation controls are used when precision is required over a wide range ol
adjustment.

3. Detent controls are used whenever the operational inode requires discrete step
adjustments.

4. Where sequential operations follow a fixed pattern, controls are arranged to
facilitate operation in a related manner.

5. The most importaný and frequently used coittrols have the most favorable
position with respect to ease of reaching and grasping (particularly rotary controls and
those requiring fine settings). -

6. The arrangement of functionally similar, or identical, primary controls is
consistent from panel to panel throughout the equipment/system configuration. -

i 7. No more than three different sizes of controls are used in coding controls for
discrimination by physical size. Controls used for performing the same function on
different equipment are the same size.

8. Controls are designed and located so that they are not susceptible to being
moved accidentally. Particular attention is given to critical controls whose inadvertent
operation might cause damage to equipment, injury to personnel, or degradation of system
functions.

9. Rotary selector switches are used for discrete functions when thcce or more
detented positions are required.

10. Rotary selector switches are not used for a two-position function unless ready
visual identification of control position is of primary importaince and speed of control
operation is not critical.

11. Rotary selector switches are designed with a moving pointer and a fixed scale.

6



12. Moving-point knobs are bar-shaped, with parallel sides tapering to a point at the
index end (exceptions may be justified when pointer knobs are shape-coded or when space
is restricted and torque Is light).

13. A reference line is provided on rotary switch controls. and thls line has at least
*,, 75 percent contrast with the control color. --.

14. Knobs are used when little force is required and when precise adjustments of a
continuous variable are required.

15. Pushbuttons are used when a control or an array of controls is needed for
'' momentary contact or for activating a locking circuit, particularly in high-frequency-of-

, *,• use situations.

16. The surface on pushbuttons is concave (indented) to fit the finger. A positive
indication of control activation is provided (snap feel, audible click, integral light, etc.).

17. Toggle switches are used for functions that require two discrete positions or
where space limitations are severe.

18. Toggle switches should generally be vertically oriented and actuated. The down
position should indicate a de-energized (off) condition.

i."o1$, Keyboards are provided for entry of alphabetic, numeric, or special function data
Sinto 4ytem operations.

20. Cursor controls are provided, where required, for selection of data entry points
on geometric displays. Precision positioning of the cursor is supported by an appropriate

* m�movement control (track ball, mouse, or equivalent).

21. Designation of geometric display data entry points is optionally supported by

touch panel or light pen provisions where precision position•i% is not required.

Operator/Computer Interface

1. Operator etror is minimized by built-in software that checks data entry
paraameters, input sequence, and Completeness where appropriate.

2. A capability is pr.widd ft"r on-line editing and correctiou before final claw
entry.

3. Error disrlay tnessiges intdcte the type of corrective action needed or the
St s~pecific n4ture of Problems. -

4 . Whtn operating in A special mode, the system iticates the selection in use,
tagetlher with identification of related tiles Neing , ocessed.

$. Information is displayed in plain, concise text whenever possible. However, when
spac•: does not petrmit use of plain text, standard abbreviations and acronyms are -elected
in a4ccodamwce with MIlL-STU)-1 ZD and MIlL-STD-733U (Lol), 1911; 198_).

45
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6. Language used for entry of operational commands reflects the user's knowledge
and experience rather than the programmer's preference.

7. Feedback is provided to the operator acknowledging data entry, requesting
further operator action, or referencing other data processing events where appropriate
(may be indicated directly by related display changes).

8. Explicit operator action is required to discontinue or exit data processing
activities in progress.

9. When programming supports multiple levels of procedures, the capability to
bypass lower priority sequences is included as an option for experienced operators...-_

10. Programming is designed to minimize loss of data and avoid rekeying Input in the
event of equipment failure.

11. Dedicated keyboard function keys are provided where operator input actions are
time-critical, error-critical, or repetitive in nature.

12. Operator input is not delayed more than 20 milliseconds by the system. If
system response time is longer than one second, acknowledgement of operator action is
provided.

13. Where a rapidly changing pattern of information is graphically displayed, an
option is provided to freeze the presentation temporarily for operator inspection.

14. Display format coding (pattern, location, brightness, color, symbology, etc.) is
used to dif ferentiate between variable events or performance status.

15. Flash coding is used only to alert the operator to mission-critical events. The
flash rate is hetween three and five flashes per second with equal onjolo time. Controls
are provided fiat., operator acknowledgement and suppression.

16. Data that must be scanned and compared are presented in a tabular or graphic
display format. __

17. A capability is provided for making hard copy printouts of alphanumeric and
graphic display information....-

18. When a string of five or more characters is displayed, the information is
presented In blocks of three to four characters with each block separated by a blank
space.-

. 19. Where lists extend beyond one display page, the first line of each succeeding
"page repeats the last line of the prior page. Headings of columnar data are repeated on
each page. A capability for scrolling between pages is provided. --.

20. Keyboard design conforms to MIL-STD-12SO unless the keyboard serves ioie
other special use (ol), 1969).

I



Labeling
Jm I. Controls, displays, and any other items of equipment that must be located,

identified, read, or manipulated are appropriately and clearly labeled to permit rapid and
-4,! accurate human performance. -

2. Labels are located in a consistent manner throughout the equipment/system and
normally placed above the controls and displays they describe.

3. Labels describe equipment control/display functions in a manner readily under-
standable to users with minimum specialized training or experience.

af.

4. Since frequent design changes may be anticipated in prototype equipment, labels
for such equipment are designed so that they can be easily affixed, altered, or removed.

5. Label abbreviations are selected in accordance with MIL-STD-12D and MIL-STD-
783D (DoD, 1981; 1984).

6. Trade nanes and other irrelevant information do not appear on labels or
"-?Iacards.

7. The height of letters and numerals is determined by the required reading
distance and illumination.

8. Only capital characters are used in label printing. Periods or commas are
normally omitteo.

9. Where the ambient illumination will be above 10 lux (0.9 t-0), black characters
are used on a light background. -

.0. Each unit, asse:nbly, subassembly, and part is labeled with legible and meaningful

identification.

.4
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EQUIPMENT MAINTAINABILITY

General

1. Units are designed so that they cannot be mounted improperly.

2. Cables are routed or protected in such a way that they may not be pinched by
doors, lids, etc., walked on, used for hand holds, or bent or twisted sharply or repeatedly.

3. Electrical cables are not routed below fluid lines or near high temperature
sources.

4. Connector plugs are so designed that it is impossible to insert a plug incorrectly
into a receptacle.

5. Plugs or receptacles are provided with aligning pins or equivalent devices to aid
in alignment. Aligning pins extend beyond the plug's electrical pins to ensure that
alignment is obtained before the electrical pins engage.

6. Where equipment lubrication is required, the type of lubricant to be used and the
frequency of lubrication are specified by a label mounted at or near the lube port. -

Accessibility

1. Equipment is designed to enhance the ease with which it can be assembled and
disassembled.

2. Hinged covers are provided wherever possible to minimize the nuwber of
fasteners required. -

3. Captive, quick-opening lasteners are provided on cases and covers, except whert
equipment performance would be jeopardized thereby.

4. If hinged access or quick-opening fasteners will not meet stress, pressurization,
4.2 shielding, or safety requirements, ihe minimum numiber of the largest screws consistent
"4 with these requirements is used.

5. Sliding, rotating, or hinged units to which rear access is required are free to open
or rotate their full distance without being supported by hand.

6. Unless a unit is completely self-checking, provision is made for checking the
operation of the unit in the normal operating condition without the use of special rigs or
harnesses.

Spr 7. Where fuses are used, they are readily accessible for removal and replacement.
Spare fuse holders are provided.

Test Points

I. When a unit is not completely self-checking, readily accessible test points
(primary and secondary) are provided, utilizing standard crimp-on cowtections or test
jacks. _..

10
-a'

-.9. - ., - . .. -a- . N -. a . r . N . S . . ) s .



2. Primary test points are so located and coded as to be readily distinguishable
from secondary test points.

3. When sequential testing is required, test points are grouped in a line or matrix
reflecting the sequence of tests to be made.

4. Where space is available, desired signal and tolerance limits of test points are
specified at the test points themselves, provided that equipment performance is not
compromised thereby.

5. A secondary test point is provided at the input and output of each part of a
throwaway component, except where this would conflict with other requirements.

6. Sufficient test points are provided so that it is not necessary to remove

•*_ subassemblies from assemblies to accomplish troubleshooting. Each test point is marked
for ready identification.

Test Equipment and Maintenance Aids

"1. Required portable or built-in test equipment is provided for accomplishing
performance checkout, malfunction analysis, adjustment, and calibration functions.

2. Where feasible, a continuous indication of test equipment performance adequacy
is provided to preclude the use of faulty equipment in accomplishing troubleshooting and
adjustment functions.

3. Adequate storage space is provided within portable test equipment, its handling
case, or lid to contain leads, probes, spares, manuals, special tools, etc., as required for
operation.

4. Instructions for operating portable test equipment are provided on the face of
the test equipment, in a lid, or in a special compartinent. Where applicable, the

*• instructions include a reminder to check calibration of the equipment before use. -_-

-44 5. Test probes have tips designed to ensure proper contact with test points.

6. Equipment is designed with built-in test and fault isolation aids, when cost
effective.

7. Where computer-aided operations are involved, provisions are cnade to rapidly'
differentiate between progrra4ianing software iafuwictions atul hardware performance
(Rmalfunctions.

Packaging

1. Equipment is adequately ruggedized to avoid vibration ard shock damage in the
oper4t•ional environment or durig transit off-site.

2. Replaceable w•its, weighing more tl-ait 10 pounds (-5. kg) ace equip;pd with
carrying handles. _

3. Adequate cooling ih uniformly distributed to all interior cotponents within
ea1losures to prevent buildup f Itot ots or overall therutal stress that could rtsult i4%

k.
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S~circuitry damage or failure. Built-in temperature measuring devices (thermistors or
S~~equivalent) are incorporated into equipment assemblies, when cost-effective. -.-

.4
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PERSONNEL TASK REQUIREMENTS

Operation

"I. Task procedures are clearly delineated in Operational Instruction Charts (OICs)
or other documentation readily available to all system/equipmneat users.

2. The workload at each operator position can be satisfactorily handled by normally
assigned personnel. Additional personnel are not required.

3. Task functions can be readily accomplished within mission time and accuracy
limitations. Unusual stress or fatigue conditions are not generated in the accomplishment
of objectives. -

4. Task functions are properly allocated for performance by man or machine.
Overall control and decision-making functions requiring the exercise of human judgment
are assigned to man. Routine tasks performed in frequently recurring, identical fashion
are assiined to machine automation.

5. Manual tasks have been simplified, where feasible, to minimize specialized
knowledge/skill requirements.-

Maintenance

1. Corrective maintenance task procedures are clearly delineated in system'equip-
zo ment technical manuals. Adjustment and calibration requirements are identified for

major equipment. Related troubleshooting and repair pcocedures are indicated in each
case. _

2. Correction of typical equipment malfunctions can be reliably accomplished

within planned mean-tiate-to-repair (MTTR) time periods..-

3. Maintenance workloads can be satisfactorily handled by normally assigtned
technicians. Additional personnel are not required. -

4. Maintenance tasks have been simplified, where feasible, through the provision of
special maintenance aids or incorporation of improved maintainability design features
(such as "plugn'i" replacement of faulty modules) to minimize specialized knowtledgelskill

-tents on the par of inaintenance personnel. __

5. Planned maintenance system (PMS) documentation, consisting of maintenance
requirement cards (MRCs), maintenance index pages (WIN), etc., has been prepared tot
each type of installed equipment.

6. Information contained in the MIPs, MRCs, and other PMS docuaentation is
Sconsidered to be v•d. C .Walid.| {. 1 ialemance tas ae isttea ___
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WORKSPACE LAYOUT

Work Flow Characteristics

1. Equiment is arranged within workspaces so that walking distance is minimized
between positions reoatring frequent, direct physical interaction.

2. Dispersed positions requiring coordinated operations in the transfer of verbal
information, video data, or narrative documentation are linked by appropriate communi-
cation devices to avoid delay in accomplishing work functions.

3. Where applicable, pneumatic tubes or other rapid-transfer devices are provided
to facilitate the physical movement of record documentation between associated,
dispersed positions.

4. Where feasible, functionally interdependent workspaces are located in close
proximity to each other. Repair and spare parts supply spaces are located adjacent to
related operational spaces.

Space Provisions

1. Whenever feasible, free deck sp5e of at least four feet is provided in front of
* equipment consoles.

2. Adequate space is provided around "slide-out" cabinet units for performance of
troubleshooting and adjustment tasks without blockage of personnel passageways while
equipmrent units are in the "exteinded" operationaI position.

Ancillary Work Aids

1. The writing surface height of desks and writing tables is 30 inches (76.2
centimeters) above the deck, unless otherwise specified. -_-

2. The height of workbenches and other work surfaces is 31 inches (3.9 centi-
meters) above the deck, unless otherwise speciied.

"3. Chairs to be used with "sit"l consoles are designed to permit vertical seat
adjustment from 16 to 21 inches (40.6 to 53.3 centimeters) in increments of no more than
I inch (2.5 centimeters). A backrest that reclines between 100 degrees and III degrees is
provided. Unless otherwise specified, artruests are provided. -

4. Display consoles are designed with standard dimensions for display surface angle,
shelf height, tawe clearance, etc...--

a1
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WORKSPACE ENVIRONMENT

"Heating, Ventilation, and Air Conditioning

I. A minimum effective temperature level of 65 OF (18 OC) is maintained within
permanent and semi-permanent facilities. Air conditioning is providedo if required, to
prevent a rise in temperature level beyond 85 OF (29.5 OC).

2. Adequate ventilation is assured by introducing a minimum of 30 cubic feet of air
per minute per person into each personnel enclosure; approximately two-thirds is outside
air.

3. Humidity values approximate 45 percent relative humidity at 70 OF (21 °C)-

Li~hting

1. General and supplementary lighting is used as appropriate to ensure that
adequate illumination is available at each duty station position.

2. A capability is provided for manual variation of illumination levels, where
applicable.

Noise

1. Noise generation and penetration are controlled to the extent that acoustic
energy will not cause personnel injury, interfere with voice or any other commrnicationso
cause fatigue, or in any other way degrade overall system effectiveness. --.

2. Equipment does not generate noise in excess of maximum allowable -
prescribed by MIL-STD-740B and OPNAVINST 5100.233 (DoD, 1965; Office of the CIuI

*. of Naval Operations, 1986).

3. Where applicable, sound baffles consisting of acoustical materials of appropriate
sire, sOwpe, and design are provided in proximity to noise-generating sources.

4. Ambient noise level does not exceed 65 dB(A) in spi•ces where frequent direct
voice commuaicatioms caust be conduc,•d at distances up to 5 feet (1.52 meters). ---

*I,
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SAFETY CIARACTERJSTICS

General

1. Conspicuous warning placards are mounted adjacent to any equipment that
presents a hazard to personnel..-

2. Jacking, and hoisting points are conspicuously and unambiguously labeled on
equipment.._

3. Printed "no-step" markings are provided where necessary on low-strength equip-
ment surfaces to prevent injury to "rsonnel or damage to equipment.

4. All electrical receptacles are marked with their voltage, phase, and frequency
characteristics, as appropriate. -

5. Where devices with high speed rotation are accessible while energized, protec-

tive guard coveys or sicreens are installed to prevent accidental physical contact. -

.igh Voltage

I. Guards, grounding, interlocks, and warning placards are provided to minimize the
possibility of exposing personnel to dangerous voltages.

2. Tools and test leads to be used near high voltages are adequately insulated. -

16
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TE.CHNICAL DOCUMENTATION•

Operation

1. Accurate operational procedures information IF. provided for each equipment
type in Operational Instruction Charts (OICs) or other applicable documentation. Suf-
ficient: copies are &vailable to ensure convenient access to all system/equonment users.

2. The binding of OlCs or other operational procedures documentation permaits
convenient removal and replacement of pages for future updating of material.

3. Satisactory illustrations are provided to show the location of equipment controls
and displays.

4. The purpose of controls and displays, method of adjustment, and sequential usage
procedures are explained satisfactorily.

5. W-here feasible, a concise description o! equipment tur-.-on, operational check-
out, and turn-off procedures is included as. a chart (or %u.parate section) within documenta-
tion concerruag overall equijxneat operational procedures'.--

Ne Maintenance

1. Accurate maintenance information is provided in applicable technical manuals
for each equipment assembly (including coverage of pertorm•tw chec;kout, toubleshoot-
4-t4, adiustment, calibcatiola, and repair procedures).--

2. The lc~ation of equipment test points is clearly illustrated. Normaal test point
readiags (4nd allowabl- tolerances%, if any) rare identified. --

3. Where applicable, specia test equipm*etit set-ups for maintetwie purposes are
clearly illu~strated and explaited..-t

4. Sc:her-tatic disrtaisw•e presented clearly wnd accurately.-.-

5. A replacement parts. list is provided. Parts are property identified by stock
aumber and listed in 4 ttawmer fiaciliwtiný easy roference.

6. Satisfactory illustrationis are provided to show the locat:ion of equipment conttrols
4and displays. The puros of ckitrolsdisp1y% 4ug method of 4djtusuacat 4re expliad

7. A conclie desription of eqtuitxcect turf-t^, 4,wnatio"41 c•teck-out, 4ad turt-owt
... ~procedures is p~rovided --

•,• $S. The binding of tectu~ical manuals ptrtaits Cwovenicat remov~al md reputctakent of
"• ~pazes for future updating of *m~terial -_

÷.,• 9. %/here comrputer c~tapbifitie% are u.ted 4% sysitett operativwi, supplementary
•,• ~technical doc, umentation is provided to describe p)€o~r~thtating ftt, :tion&t arnd 1oical

c'outifts it, ,hid level of dctwil neede~d in• suptit% uwr mailltwaao. re:six•siiities. _

4.7.4•
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LOGISTICS SUPPORT PLANNING

Hardware

1. A practical maintenance philosophy has been established for each equipment
assembly, providing for the performance of specified repairs at organizational.. interme-
diate-, or depot-level facilities, as appropciate.

2. Esti&mated mean-tiine-betwecn-failure (MTBF) and mean-time-to-repair (MTTR)
values have been identified for each equipmient assembly.

"3. Action has been initiated to provide for procurement and storage of required
spare parts to support projected requirements for each equipment assembly. ---

4. Detailed plan, have been formulated to provide for periodic calibration of test

equipment at iitertnediate- or depot-level facilities, as aropriate. -

Software

I. Additional copies of system/equipment documentation and comrputer prograius
are available at a centralized location to supplement or replenish the suly. -

2. Detailed plans have been formulated to provide for follow-on computer pro-
gramming support. Operational equipment will be raade available for pertormance check-
out avJ "debugg., g" of updated c~aputer prograns. .-

%4.
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APPENDIX

HUMAN FACTORS PROBLEM IDENTIFICATION SHEET
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HUMAN FACTORS PROBLEM IDENTIFICATION SHEET

Equipment/System Name or Function:

Equipment/System Nomenclature:

Evaluator:

"Name: ..... _ Rate/Rank:

*0.: Orsanization:

Evaluation Date:

Unit Brief Description Recommended Corrective
, Affected of Problem Action
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