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FOREWORD

The information comtained harein presents operational and functional re-
quirements for Electro-Mechanical Command Instrument Systems Rotary

Wing Aircraft. In-flight research and testing to date indicates that use
of a command instrument system designed in sccordance with these require-
ments will reduce aircrew workload, emable close tolerance precision

instrument flying, and enable safe and precision instrument approaches in
helicopters.
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1. PURPOSE, SCOPE, AND APPLICATION

1.1 Purpose. The purpose of this standard is to establigh design re-
quirements for Electro-Mechanical Command Instrument Systems (Flight
Directors) for Rotary Wing aircraft.

1.2 Scope. This standard describes the primary control/display require-
ments for helicopter Command Instrument System (CIS) although it does
not preclude unique or novel presentations over and above the basic
instrument requirements.

1.3 Application. This standard applies to the primary headdown attitude
director indicator, horizontal situation indicator, comtroller, and computer
for the CIS., Auxiliary displays and controls required to complete the
system are not described herein and shall be selected by the procuring
agency as required.

2. REFERENCED DOCUMENTS

2.1 Issues of documents. The following documents, of the issue in effect
on date of invitation for bids, form a part of this standard to the extent
specified herein.

SPECIFICATIONS
MILITARY
MIL~C-14806 - Coating, Reflection Reducing, for Instru-
ment Cover Glasses and Lighting Wedges.
MIL-M-18012 ~ Markings for Aircrew Station Displays,
Design and Configuration of
MIL~L~25467 - Lighting, Integral, Red, Aircraft
: Instrument, Ounerel -Specificetion for -
MIL-1-27160 - Lighting, Instrument, Integral, White,
General Specification for
MIL-C-25050 - Color, Aeronsutical Lights and Lighting
Equipment, Ceneral Requirements for
STANDARDS
FEDERAL
PED-STD-595 - Colors
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MILITARY
MIL-STD-1553 -~ Aircraft Internal Time Division Command/
Response Multipliex Data Bus
MS33558 - Numerical and Letter, Aircraft Instrument

Dial, Standard Form of

3. DFEFINITIONS

3.1 Acronym definitions. For convenience, reference herein to navigation
systems/aids is by acronym. Interpretations of acronyms used in the

various referenced navigation ay:tm/nidn are as follm

a, ADF automatic direction finder

. ™ frequency modulation

c., TLS instrument laonding system

d. LORAN long range navigation

e, MLS microwave landing system

f. TACAN tactical air navigation

g, TLS tactical landing system

h. VLF very low freguency

i. VOR very low frequeney, omnidirectional range

7

ULla. 2 8USE

3.2 CIS command, A CIS command is a visual indication provided to the
p:llot wh:lch, if properly intetpreted, will direct p:Llot activity to place
the aircraft on the desired fiight path and/or spaed. This indicationm,
which may be by measns of 2 har pointer or symbel informs the pilet of
the resultant direct!.on_ ugu.tudc, and effectiveness of pilot control
inputs relative to the desired flight path.

3.3 System components.

3.3.1 Attitude _director indicator (ADI). A panel mounted indicator that

e etk A e s LMLULI LIIAL

receives -ip.h frem & mmm mvrdcrence. flight director
computer, and rate transmitting gyros. It displidys pitch and roll atti-
tude, slip, rate of turn, collective command, bank cyclic command, pitch

m———t B o __ 9 —_ ____ e___Sa___FI_ =283 -« __ _ o e mm bl e amee a3
CycCliiC CUmMANG, &nG raw 10Callirzer/gliae siope. il may ConLalin yaw CUmmaul «

3.3.2 ¥orizontal situation indicator (HSI). A panel mounted indicator
that receives signals from the navigational radio receivers (VOR, TACAN,

etc.) and compass system to display bearing, heading, to-from course,
course deviation, glide slope, etc. It also &i.pinyc distance to the
selected "‘i'y“pﬁiﬁt or Tadio beacom. It pxuvxu- course uclauiuu. hwdiﬁi.

course error, and heading error signals to the Flight Director Computer.

3.3.3 Controller. The controller is a self contained unit which enables
the pilot to select the various modes of the CIS.

-
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3.3.4 Computer. The computer computes cComman id information required, per

mode selected on the controller, from raw data supplied by navigation
gystems, air data systems, and other sensors. The hesding to imtercept

a radial, the drift correction, the required angle of bank, vertical
velocity on an ILS approach are examples of this computed :lnfomtion.

3.4 System commands.

3.4.1 Roll cyclic command. The roll cyclic command is the computed bank
angle which provides the control commands for satisfying a selected course.
It is presented on the vertical bar of the ADI. The bar deflects in the
direction of the roll inpnt roqui.r.d to establish the selected bank angle

—a_t448_1_24

and returns to neutral when the selected bank IIIQLO is aatablisned.

3.4.2 Pitch cyelic command., The pitch cyelic command is the computed
pitch angle which prcvidu the control commands for satisfying a selected
pitch attitude (airspeed). It is presented omn the horizomtal bar of the
ADI. The bar defiects in the directiom of the pitch imput required to
satisfy the computed attitude and returns to neutral when the computed
attitude is established. Both pitch and nirgnmd are integrated for the

command display.

3.4.3 Collective command. The collective command is the computed collec-
tive position presented on a vertically moving pointer to the left of the

attitude display that provides the commend for increasing or decressing
the collective stick position.

3.4.4 Yaw command. The yaw or pedal command is the computed yaw angle
presented on a hotizontally moving pointer on the attitude director indi-
¢ _

cator that provides the commands for pedal comtrol actions to satisfy a
selacted course at tha lowsr oparating sirspeeds.

5.1 System ation/performance.

vide the fonowing -odu as -pocificd by the procuring 1;:;1v1ty.
bars and pointers shall be biased out of view whem not engaged to the CIS.

(%)
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establish tha bast airspesd, attitude and rate of climd within the torque
and height velocity performance limits of the aircraft. The takeoff mode

he
may be mgaged with any horizontal mode.

5.1.1.2 Go-around. The go-around mode shall command a preset 500 to 750
feet per minute rate of climb (within the height-velocity and torque limits
of the aircraft) via the cyclic and collective command bars. The mode

may be automatically engaged 10 seconds after reaching minimum decision
altitude (MDA) or manually engaged when necessary. The pilot shall have the
capability to digengage this automatic feature.

5.1.1.3 Vertical speed select. For conditions other than the go-around
mode, a climb descent rate shall be selectable from 0 (zero) feet per

minute climb/descent up to the maximm climb/descent rate of the air-
craft. Satisfying the collective command will cansa the aircraft to

maintain a cmtut rate of climb/descent until another vertical mode
(such as altitude hold) is engaged. The vertical speed select mode may
be engaged with any horizontal or speed mode.

€ 1 1 4 Atedecdo .18 - P o
S.1l.1.4 Altit hold. The altitude hwld sode shall command level fl4ght

at a constant barometric altitude when engaged. Satisfying the collective
command will maintain the aircraft within * 25 feet of barometric altitude.
The altitude select mode may be engaged with any borisontal or speed mode.

5.1.1.5 Airspesd select. The airspeed select mode shall command a con-
stant airspeed vhen engaged. Satisfy:lng the cyclic pitch command will
maintain the aircraft within * 2 kmots of indicated airspeed at speeds
above 45 knots. The air-pud select mode may be engaged with any horizontal
or vertical mede.

5.1.1.6 Approach. The approach mode shall command the appropriate approach
angle as computed from the ground signal (ILS or MLS) presented vis the
collective command. Approach angles shall be selected from the standard
3 degree TLS glideslope sngle uwp to 12 degrees for s TLS. The approach mode

may be selected with MLS or ILS "modes and with airspeed and lpeed decelera-~
tion modes,

5S.1.1.7 Speed deceleration. The speed deceleration mode shall command
a ) 4

smooth deceleration in airspesd via the collective and cyclic command

bars when activiated. The speed deceleration mode may be engaged with a
manual switch, the TLS, or similar system and the deceleration shall lead to
a smooth eoupling to inithte the appropriate approach angle (paragraph
5.1.1,6) as required for the intercept with selected approach beam. When
initiated in the absence of an external ground signal, the commands shall
command a smooth deceleration to minimm safe airspeed within the height-
velocity envelope of the aircraft. The manual deceleration mode may be
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coupled with any horizontal or speed mode. A switch shall bs provided
to enable the pilot to disengage the speed deceleration mode in flight.

5.1.1,8 Vertical deceleration. The vertical deceleration mode shall command
a smooth decrease in vertical velocity via the cyclic and collective

command bars. The commands for the guided deceleration shall be based upon
the ground navigation aids and altitude to achieve zero vertical velocity

at the MDA within the height-velocity limits of the aircraft. When initiated
in the absence of an external ground signal, the commands shall command s
descent and deceleration to the MDA selected. The msnual descent mode may
be engaged with any horizontal or spesd mode, A switch shall be provided

to enable the pilot to disengage the vertical deceleration mode in flight.

5.1.1.9 Hover. The hover command mode shall command a hover via the
cyclic, collective, and yaw commends, The hover mode may be engaged with

any horisontal mode. The go-around uodc may be enployed in licu of the
hover mode during ILS approach if no low airspeed sensor, doppler, or landing
system guidance 1s availsbdle.

5.1.2 Horizontp] modes of operation/performance.

5.1.2,1 Heading. The heading mode shall command the cyclic bank control
actions to ptoduu a banked turn to a selected hasding and the appropriste
cyclic bank control action required to hold the prescribed heading within
+ 10, The heading shall be established through the appropriate heading
‘select control on the HSI. The heading mode may be used with any compli-
mentary vertical or speed mode.

5.1.2.2 Ravigstion. The CIS computer shall be capable of accepting
standard output signals from any navigation system listed in 5.1.2.2.1 for
computing and displaying appropriate bank cyclic commands on the ADI. The
navigation mode shall command the cyclic bank comtrol action to produce
limited bank to a selected track and the approprhte eyelic bank control
actions required to-maineein the sveek-to-within } 19, The navigation
mode may be engaged with any complimentary vertical or speed mode.

5.1.2.2,1 Navigation systems/aids. The CIS shall be compatible with all
the below listed navigation systems/aids. Particular navigation system/
aid requirements will be as prescribed in the detail specificatiom.

a. VOR/ILS
b. TACAN

c. ADF

d. LORAN

e. Doppler
f. FPM Homing
g. TLS

h. MLS

i. VLY

j. The aircraft's heading reference system
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5.1.2.3 Level attitude. The level attitude mode shail command a ievel
attitude when no navigation or heading mode has been selected during
engagement of the go-around mode.

5.2 Attitude director indicator requirements.

5.2.1 General. The ADI shall display data and cues required by the
pilot to -ti;fy eyclic, collective, and pedal commands per the selectad
CIS modes. The ADI shall also display course deviation situation cues
(e.8., glidesiope and localizer devistion) and s rising runway (height
above touchdown) cue. Cues may be flown manually by the pilot or reflect
the response of the automatic flight control system. Configuration of the
indicator elements shall be in general accordance with Figure ! and shall

conform with the following display and physical requirements.

5.2,1.1 Attitude display. The attitude display shall comprise the central
background of the ADI and shall be in general accordance with Figure 2,

It shall be free to rotate about mutually perpedicular axes to present
aircraft pitch and roll data.

5.2,1.1.1 Pitch. The display shall be drivem in pitch so that the
horizon line moves up in relation to the fixed aircraft symbol during nose
down (dive) attitudes and down with respsct to the fixed aircraft symbol
during nose up (climd) attitudes.

5.2.1.1.2 Roll. The display shall rotate clockwise in left bank msneuvers
and counter—clockwise in right bank maneuvers.

AT WIERAe LY WAV WY Ve WWWA aswes

5.2.1.2 Fixed aircraft reference symbol. The fixed aircraft reference
symbol shall bs positioned at the geocmstric ceunter of the exposed attitude
display. oriented in conformence with the aircraft horisontal plane, and
viewed from an imaginary position directly behind the aircraft.

5.2.1.3 Collective compand. The collactive pitch seale and eollective
pitch command poinmter shall be located on the left side of the indicator
unit outhoard of the dim av. The Minr-r 2hall bhe driven un or down from

ol

loctivc control required for satisfying

the c
the requirements of the v 1u1 mode selected, For a high pointer position,

lower the collective stick; a low pointer position, raise the collective
stick; for the pointer at e“tei' {null) position, the collective control is
in the correct position to satisfy the command.

5.2.1,4 Pitch cyclic command. The pitch cyelic command shall be displayed
on a horizontal bar which, as a function of its vertical movement, indicates
the direction and amount of change in the cyclic stick in the fore-nft d:l.tec-

Y S R S, -

ion for p:.tcn contro

1 P
"fl =-to" command, In

satis
ﬂill

lﬁ?

fixed aircraft symbol
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5.2.1.5 Yaw edelc d, mmcm&umoptm‘lco-endon

When this command is nu:orpofltw it
) Y -

8V Sromantdon Af dra 1ataral mavament

may be displayed v‘ﬁ & 'V O&TF Wailli, &% & IURCTIlR- oI LIS lateral movemenst,
indicates the direction and amount of change in pedal position required

to stabilize the aircraft on a required heading du:inz low speed (below 45
kts) maneuvers. left/right deflection of the yaw command indicator
indicates the need for increased left/right rudder, respectively. At

- e o _

spem above 45 knots - 5 mo:e, the pointer shail be biased out of view,

5.2.1.6 Roll cyclic command. The roll cyclic cosmand shall be displayed
by a vertical bar which, as a function of its horizontal displacement,
indicates the directicn end amount of ebange to be -edo w:lth thn cyclic

craft. The roll cyclic command 15 a "fly-to" ¢ d. In its null posi-
tion, the bar shall he centeraed on the fixed aireraft symbol.

5.2.1.7 Roll indicis and pointer. Roll indicia shall be marked at the

top face of the ADI at its border with the attitude display and read against
the roll attitude pointer to indicate bank attitude of the helicopter

with respect to the earth's vertical plame through the aircraft longitu-
dinal center line. The roll index shall move in the direction of the k.

5.2.1.8 Attitude trim. A knob, located at the lower right hand side of
the bezel face, shall be provided for control of attitude pitch trim,

ada __ e

When the knob is rotated in the clockwise uu-ecuon. tne attitude dispiay

shall rotate to deflect the horizon line upward to indicate a dive, VWhen

the imob is rotated in the comterclockwise direction, the attitude

digplay shall rotate to deflect the horizon line dovmrd to indicate a
¢clinb, Stops shall be provided to terminate knob actuation at a maximum
within the climb/dive limits of the vertical gyro indicator. Roll trim,

if requn‘ea. shall be as specified by the procu‘.r:u:.g acl::.v:u:y.

5.2.1+% Rate-of tusa. - The-vate of tusn peinter and scale shall be located
near the bottom of the instrumemt face. The pointer and scale divisions
shall be of equal width, and the actuation control shall be such that one

division width indicates three degrees per second turn rate.

L

5.2.1.10 TIneclinometer, n inclinomater mav ha {ncornorated at the center

TEmeasay o R L 2N Sabh Al "l Gy U AMLWVaAPWARLPRE @ LU Wusewe
-

bottom of the instrument bezel, as shown in Figure 1. Alternatively, it
may be mounted within the envalope of the case if the design determines
that this location provides enhanced visibility under night lighting condi-

tions. The ball shall be grevity actuated to indicate whether the heli-

copter is in directional baiance, either im turm or in straight amd léevel
£14ohe The Adamndne 14a:dd nand ahall! ha suffisdantlv davandd nf colnry to
--l-d-ellh. -~ 0% \_P&“‘ dedl AN BT 22 T =N Ve WAL ANV ATRILS Ay BV WA Wa W e - -
preclude interference with the visibility of the ball under daylight and
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night lighting conditions snd under expected ranges of temperature. A
requ:lrod property of the damping fluid shall be that it preveat ball
sticking caused by vibration induced electro-static charges.

1 Radar altitude indication. The requirements for a radar altitude

11 Lt o acmandfdad e t‘nA mwanttwrdnme antdudte

A0n im& D8 &8 BpTLiILIATG VY UG PrvLui iy Sweiavanye

5.2.1.11.1 Indicator operation. The indicator (rising runway) referemcing
the radar altimeter, provides qualitative information of the aircraft's
height above touchdown during the final leg of the instrument approach.
The bar rises from behind the mask at the bottom of the display opening at
200 feet above terrain, and continues to rise, as altitude decreases, to

Lo cados alaca - P
the point where the ‘G-i‘ touches the bottom of the fixed aircrasft referemce

at zero feet altitude,

5.2,1,12 Glide slope deviation. A glide slope deviation scale and pointer
shall be incorporated along the mid right side of the instrument bezel. It
shall indicate deviation, in raw data, from a selected giide sliope during

landing approaches. The deviation pointer shall be biased from view except

when a glide slepe fregquancy is selected.

5.2.1.13 localizer. A localizer pointer and scale shall be incorporated
in the lower portion of the indicator to show, in raw data, the extent of
lateral deviation for 2 navigation mode.
5.2.1.14 Varning flags. The following warning flags shall be provided:
a. Attitude
b. Glide slope

¢. Flight director

system has suffered a8 fallure or has been supplicd an unreliable signal,
the appropriate warning flag(s) shall come into view on the instrument.

5.2.1.14,1 ¥hen the flight attitude or glide slope or the flight director

5.2,1,14.,2 When in view, the warning flags shall be located as follows:

a. Attitude. The attitude warning flag shall be in front of and

cover a portion of the attitude display.

e e e =SS5

b. Glide slope. The glide slope warning flag shall be in fromt of and
cover a portion of the glide slope scale.

.l
o

o
|

c. Flight director. The flight director warning flag s
front of and cover a portion of the attitude display.
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5.2.1.15 Indicator lights. A decision height, a deceieration, and a
go-around light shall be provided. They shall indicate, respectively,
when decision height is reached, when deceleration has been _itia_ted,

or when po-around has been initiated. The color of the lights shall
aviatfon yellov 1n accordance with MIL-C-25050., The lights shall be
located as follows:

a., Go-around: On upp el,
b. Decision height: Second from left on upper beszel.

c. Spare: For use as needed, e.g., marker beacon, future devolopnent
technical beacon, or MLS. Second from right on upper besel.

* roavrnar of haeoal
- VA IXOA W [0 4 2

5.2,1,16 Built-in test, The ADI shall incorporate a2 built-in continuous
test for all critical functions.

- -~ - LR ] - - e @ a a _ ->e_w _ Al _____8__ _ ____ _sws_ 9 p 3 —ee— aan o W o
5.2.1.17 Mumerais and letiers. ess otherwise specified, all numerals
and letters on the indicator, other than the nameplate, shall be the style
(font) as specified in MS 33558, Size and spacing of characters shall be

s a e an as__9 a__ _ _ - a__ _ 8 Ra® e _99 e _ neA N a e = g -
DeluleiD TKINKS . L widatn snall be UlL =U ¥ .005 inches and may be
hesvier for limiting values and for sepsrate scales where distinction of

scale identity would be facil:ltat.d by this variation. Pitch attitude
scale lines may be of varying length, with increasing length for increasing
angles of pitch. Constant length for these lines is an approved alternate,
Pitch attitude scale dots shall be ,025 inch diameter solid cirec
) 8

o _a P — P P, P PN e 2. anwll ot amn
scale dots, for the separate scales, may be of larger diamster t0 & saxi=m
of .060 inch dismeter. If pilot night vision devices are to be used, these

5.2,1,19 Parall king., The dial face, markings, bezel, pointers, and
bars shall be designed to minimize parallsx ervors and masking of the dial
farca.

5.2.1,20 Cover glass and lighting wedge. The cover glass and lighting
wedge shall be free from discoloration, .cratche., and striae that light
interfere with reading of the indicator. Ail refiecting surfaces shall

L. ___a_3 __Sfal _ Y e d adcadan saatbdas that manta tha canttd oot o

a IGILGCLIW.I'GUUCLHS CUSLLALN LUAL WESLS LIF fTHULITECILS
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5.2.1.21 TIllumination. The display case shall have integral lighting
and shall mest the requirements of MIL-L-27160 for 5V white lighting and
MIL-L-25467 for 5V red lighting. All markings, legends, and indicia shall
appear uniform and the display shall be readable at 1.60 volts. If pilot
night vision goggles are to be used, the display shall be capable of being
dimmed by the aircraft's dimming circuits to 1 x 103 foot lamberts
111luminagtion and the indicator lights shall be capable of being dimmed to
1 x 107 foot-lamberts.

5.2.1.22 Indicator case. The indicator case shall be dust proof and water
tight. The case shall provide a nominal 5 inch by 5% inch frontal area.

5.3 BHorizontal situation indicator requirements.

5.3.1 General. The horizontal situation indicator shall provide display
information and indications to enable the pilot to select a course, both
automatically (through reference to a servo system) and manually, and to
keep the pilot informed regarding flight and reference bearings, flight
course deviation, range informatiom, and aircraft curremt positiom.
Configuration of the indicator elements shall be in gemeral accordance
with Pigure 3 and shall conform with the following display and physical
requirements.

5.3.1.1 Course arrow. The course arrow shall be installed so that it

can be rotated about the immer ring of the compass card to the selected
course referencing the compass card scale. It is drivem by a servo system
or manually turned by the course selection knob., It shall rotate in
synchronism with the compass card after it is set.

5.3.1.2 Course selection knob. The course-selection knob shall be located
on the lower right portion of the bezel. Clockwise rotation of the course-
selection knodb shall produce clockwise rotation of the course arrow.

Tuning of the course-selection knob shall have no lasting effect om the
course arrow when the serve is beting driven by s vemote deviee, -

5.3.1.3 Digital counter. A digital counter shall present the selected
course in a window on the upper right side of the indicator.

5.3,1.4 Compass card. The rotating compass card provides aircraft heading
at a fixed index at the top center of the indicator. The reciprocal air-
craft heading 1s read against a fixed index at the bottom of the indicator.
The compass card shall be earth stabilized and shall rotate counterclock-
wise with respect to the instrument case for increasing heading angle
indication.

5.3.1.5 Adircraft symbol. A fixed aircraft symbol shall be located at the

geometric center of the comnass card. It provides a reference for heading
- rPEs < 10T AeAC =8

and, at its center point, for course deviation.

10
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5.3.1.6 Course/Track devistion. An indication of the displacement of
the aircraft to the right or ieft of the selectad course shall be providad
by means of a course bar (parallel with the course arrow) and a deviation
scale (dots) along a line through the mid point of the display and
perpendicular to the course arrow.

5.3.1.7 Glide slope deviation. A glide slope deviation scale and pointer
shall be incorporated along the mid right side of the instrument bezel.

It shall indicate deviation, in rav data, from a selected glide slope
during landing approaches. The deviation pointer shall be biased from

view except when a glide slope frequency is selected.

5.3.1.8 To-from indicator. Arrows or poimters shall be incorporated
within the display to indicate the aircraft position with respect to a
selected navigational facility. The indicator shall be hidden from view
when no signal is presamut.

5.3.1.9 Distance indicator. A digital read-out of distance from or to a
reference point shall be provided im the upper left hand cormer. The
distance display shall be obscured when the system is inoperative.

5.3.1.10 Heading marker. A heading sarker shall be provided which can
be automatically or manually set and which can rotate around the compass
card., The heading marker shall rotate in synchronism with the compass
card afrer it is eet.

5.3.1,11 Heading selection.imob. The heading selection knod shall be
positioned at the lower left hand cornmer. Clockwise rotation of the
knob shall produce clockwise rotation of tha marker.

5.3.1.12 Bearing pointer. Two bearing pointers shall be provided for
indicating radio signal source direction. They should be suitably
i1dentified or shaped so that they can be easily distinquished from each

other. Design shall provide for continuous indication of radio signal
source 4dfrertiofi Throujlisut the full range ol wireraft Tlight dearings.

5.3.1.13 Warning flags/indicators. The following warning flags/indicators
shall be provided:

a. Ravigation
b. Heading
c. Glide slope

d. Distance measuring equipment (DME)

11



Downloaded from http://www.everyspec.com

MIL-STD-1293

5.3,1.13.1 VWhen the navigation, heading, glide slope, or distance
measuring system has suffered a failure or has been supplied an unreliable

signal, the appropriate warning flag/indicator shall come into view on the
instrument.

5.3.1.13,2 When in view, the warning flags/indicators shall be located
as follows:

a. Navigation. The navigation (deviation validity) warning flag
shall be in front of and cover & portion of the compass card along the
left side of the bezel.

b. Heading. The heading wvarning flag shall be in fromt of and cover
a portion of the comapss card along the top side of the bezel.

c. Gli‘de slope. The glide slope warning flag shall be in fromt of
and cover a portion of the glide slope scale.

d. DME shield. The DME shield shall cover the full numeral display
of the distance indicator.

5.3.1.14 Built-in test. The HSI shall incorporate s built-in continuous
test for all critical functioms,

5.3.1.15 Numerals and letters. Unless otheruvise specified, all mumerals
and letters on the indicator, other than the nameplate, shall be the style
(font) as specified in MS 33558, Size and spscing of characters shall be
as specified in MIL-M-18012, Course and range numerals and compass card
letters shall be no less than .2 inches in height.

5.3.1.16 Markings. Line width for the course deviation bar, the course
arrow, and the to-from indicator shall be ,015 -.0 + .005 inches. Compass
point markers shall be .012 -.0 + .005 inches in width. The fixed indices,
heading markers, and reciprocal bearing pointer shall be .050 X .010
inches tn width, Course Gevistion scale dots shall da 023 fmwch CYimweter
solid circles. If pilot night vision devices are to be used, these markings
must be sufficiently reflective in the range of illumination required for
these devices.

5.3.1.17 Parsllax, masking., The dial face, markings, bezel, pointers,
and bars shall be designed to minimize parallax errors and masking of ths
dial face.

5.3.1,18 Cover glass and lighting wedge. The cover glass snd lighting
wedge shall be free from discolorations, scratches, and striase that might

12
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5.3.1.20 Indicator case. The indicator case shall be dust-p
tight., Case size shall be as prescribed by the procuring act
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5.4 Controller reguirements.

NOTY: Controller requiremsnts will vary extensively based on system
mechaniution, therefore, detaiied requirements shail be as specified by
the procuring activity.

5.5 Computer reguirements.
ROTE: Computer requirements shall de as specified by the procuring
activity.

5.6 International interest. Certain provisions of this standard are the
subject of international standardization agreements (ASCC 10/54 ~ STANAG
3640; ASCC 10/45 - STANAG 3741). When revision or cancellation of this
standard is proposed, the departmental custodians will inform their

reapecuve Depurt-unu Standardization Offices so that appropriate action
may be taken respecting the international agressents concerned.
Custodians: Preparing activity:

Army - AV Army - AV

Air Force -~ 99

Review activities:

Army - TE

Air Force - 11 Project No. 6610-0405
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