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1. SCOPE:

The scope of this document is limited to descriptions of the display characteristics of the Flight
Dynamics, Inc. (FDI) Model 1000WS Head up Guidance System (HGS) as installed on the Boeing 727
airplane and certified by the Federal Aviation Administration for use in Category lll landing operations.
The symbology depicted in this document is referenced to the particular pilot task(s) for which it was
designed. Also included are descriptions of operational features of the particular symbol along with
any associated criteria regarding symbology constraints, source data, or position error.

2. APPLICABLE DOCUMENTS:

The following publications Torm a part of this document to the extent specified hereinl The latest issue
of SAE publicatipns shall apply. The applicable issue of other publications shallbe-the issue in effect
on the date of the purchase order. In the event of conflict between the text of'this dgcument and
references cited|herein, the text of this document takes precedence. Nothing‘in this|document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

2.1 FAA Publicatidns:

Available from|Federal Aviation Administration, 800 Independence Avenue, SW, VWashington,
DC 20591.

Federal Aviatign Administration Advisory Circular 120-28C, “Criteria for Approval of Category I
Landing Weather Minima”

3. OBJECTIVES:

This is primarily a historical document. It was developed with the objective of preserying the identity of
the criteria applied to the civil certification as well as the description and characteristics of the
symbology used in the FDI Model1000WS HGS.

PREPARED BY SAE SUBCOMMITTEE G-10H, HEAD-UP DISPLAY
OF COMMITTEE G+10, AEROSPACE BEHAVIORAL ENGINEERING TECHNQLOGY (ABET)

STABILIZED BY SAE-.COMMITTEE G-10, AEROSPACE BEHAVIORAL ENGINEERING TEGQHNOLOGY (ABET)
STEERING GRQUP
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SYMBOL
BORESIGHT

PHASE OF FLIGHT
ALL PHASES

PILOT TASK

Determine relation of related symbology to position of boresight
symbol. This is a major portion of information used to maintain
awareness of absolute attitude.

REQUIRED PILOT PERFORMANCE

Historical training concepts have pilot rotating aircraft to abso-
lute boresight attitudes for takeoff and go-around maneuvers.

SYMBOL FAMILY TASK

This symbol represents direction aircraft is pointing. Symbol
position may be critical if other performance related symbology
is present (e.g., flight path). The symbol is aiso used as center
indication for HSI CDI mimic. However, the necessity for the
symbol in all implementations is controversial.

ELEMENT TASK

CONSTRAINTS

Positioning constraints in that boresight should not interfere
with other dyinamic symbol elements. Since the Boresight
symbol is usgd in conjunction with Pitch Ladder to represent
actual aircraft|attitude, the flight path group can wander up into
and interfere |with Boresight at low angles of attack. Past
attempts to mask Boresight and overwrite with Flight Path have
had objectiongble results.

A static element useful for guaging variations in otherdynamic
symbol elements.

SOURCE DATA

None: fixed symbology. ,Generally taken to be [fuselage
pointing direction.

SYMBOLOGY IMPLEMENTATION(S)

in modes where pilot task is to attain absolute pitch attitude,
Boresight symbol has taken on an enhanced shape upon
detection of that mode. One example of this enhancement is
an extension pf the width of the symbol as follows:

POSITION OR POSITION ERROR
Position of boresight is believed fo be non-critical, bul it should
be absolutely static. Boresight should roughly correspond with
head down pitch attitude reference; three degrees difference
has been found to be acceptabis in the past, but judged to be
about the maximum deviation allowable.

SYMBOLOGY

OPERATIONAL FEATURES

The Boresight symbol (sometimes referred to as thg Aircraft
Reference symbol) represents the boresight of the gircraft in
pitch, roll and heading. It is similar in operation to th¢ aircraft
symbol on a conventional AD! except that it is also cpnformal
with the outside worid. For instance, if the Boresigh{ symbol
is aligned with the Horizon symbol, aircraft attitude is leyel (zero
pitch).

FIGURE 1 - Boresight


https://saenorm.com/api/?name=0488628fdced60545a7c8958befd16eb

SAE AIR4742A Page 4 of 22
SYMBOL PHASE OF FLIGHT
PITCH LADDER CLIMB, GO-AROUND
PILOT TASK SYMBOL FAMILY TASK

Always have a sense of context of aircraft attitude in relation to
the outside world.

REQUIRED PILOT PERFORMANCE

Somewhat airplane dependent. Most demanding case would
require pilot to be able to determins at quick glance absolute

Aids pilot in awareness of absolute attitude, in conjunction with
horizon line.

attitude withjn 1 degree.

CONSTRAINTS

Scaling sholild be commensurate with pilot performance; 2.5
degres minpr marks, 10 degree major marks, with scale
markings. |.adder should not interfere with other dynamic
symbology.

ELEMENT TASK

Provides scale marks to judge pitch attitude of-aircrdft, angle of
flight path in reiation to horizontal.

SOURCE DATA

Same as horizon line.

SYMBOLOGY IMPLEMENTATION(S)

Implementations includes ladders that are fixed in left/right
sense as well as ladders that are tied to aircraft heading.

Some implemtations have used minor marks approximately 0.5
degrees wide and major marks approaimately 1 degree wide.

POSITION OR\POSITION ERROR
Same as horizon line.

SYMBOLOGY

OPERATIONAL FEATURES

The Pitch Ladder (sometimes referred to as Pitch Scals)
consists of a set of horizontal pitch lines which pppear in
increments of 5 degrees above and below the Hofizon Line
Likethe Boresight and the Horizon Line symbols (exgeptwhen
vertical display compression is in effect) it is in scale with the
outside world as viewed through the display. A setof jpitch iines
is positioned laterally every 15 degrees on the dispiay.

FIGURE 2 - Pitch Ladder
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SYMBOL PHASE OF FLIGHT
FLIGHT PATH LEVEL FLIGHT, DESCENT, APPROACH & TOGA

PILOT TASK SYMBOL FAMILY TASK

Maintain awareness of aircraft velocity vactor. Symbol may be | Represent velocity vector, conformal to outside worid. Central

used_for altitude hold in conjunction with horizon Ime,. angle { glement of “flight path group,” comprised of tlight path symbol,

tracking for approach, and as part of command guidance | speed/acceleration symbology, altitude and flight director sym-

symbol set. bol. This group moves dynamically as fiight path varies, but
elements within the group maintain same relative position to

REQUlRE,D P ”.-OT P ERF ORMANCE L each other (except for Guidance Cue).

About horizon line, sufficient accuracy to maintain zero rate of

climb with low workload. With other flight guidance symbology,

ease of prlacemem—of—ﬂig-h%—pmh—smm—ebte:.. desired

attitude with low workioad. When used with Flight Director | ELEMENT TASK

symbol, pilot should not show any tendency to reverse com-

manded control directions. Represent velocity vector, conformal to outside.world.

CONSTRAINTS

Previous "gir mass" types have been deemed inferior to those

obtaining frue conformality of velocity vector by incorporating

inertial spgeds. The implication is that conformality is very

important fbr both pitch and lateral axes for HUD usein terminal | SOURCE DA_""A -

area operittions. Dynamic correction for c.g. of sensors is | Normally POS'}DHGS’ by QFOU"dSPGQd dl\{lded by Ve“Ei' speueq,

important, |as flight path will be used as an aircraft control | related to horizon line (pitch) and boresight (lateral) axes. “Air

paramster| Update rate must be consistent with possible
symbol mgtion, on the order of 10 Hz.

mass" flight path positioned without knowledge [of inertial
speeds, only alpha and beta (wind effects ignored){ Dynamic
correction using\g\for c.g. placement of sensors.

SYMBOLQGY IMPLEMENTATION(S)

This symbg! has been implemented with angled legs referenced
to thirty delgrees and a horizontal leg segment which is refer-
enced for splated speed error scale and flight path acceleration.

POSITION OR'POSITION ERROR

Conformality: Pitch, +/- 1/4 degree; Lateral, +/- 1 degree
Relation to other symbols:

Horizon: +/- 1/10 degree

Guidance Symbols: +/- 1/10 degree

Boresight {0 wind, 0 beta): +/- 1/10 degreg
Lateral (heading) efrors greater than 1/2 degree arg notice-
able and objectionable when visually pointing at a rgnway
more than 1 mile away.

SYMBOLOGY

OPERATIONAL FEATURES

Flight path symbolizes a new and unique typse of flig
tion made available by electronic dispiays. Instead of feplicating
a single type of head-down instrument, the Fiight Pdth symbol
actually represents the sum total of ali the conventjonal flight
instruments. With actual flight path represented by fhe center
of the Flight Path symbol 's circle, this symbol prpvides an
instantaneous and continually updated indication of where the
aj is goi ventional

aircraft reference symbol which only gives pitch information.
Becauss flight path is derived from inertiai sensors, the pilot can
maneuver the aircraft and "fly” the symbol to keep the flight path
aimed at a desired point ahead.

FIGURE 3 - Flight Path
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SYMBOL PHASE OF FLIGHT
SPEED ERROR ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK

Maintain se

nse of deviation from selected/desired speed.

REQUIRED PILOT PERFORMANCE

Humans are sensitive to indications about the zero index;

therefore,

nt

In conjunction with other speed and flight path related symbol-
ogy, give pilot information to recognize aircraft control inputs
required (direction and proportional amount) to achieve desired
attitude/energy state.

Scaling ang linearity are less important.

CONSTRAINTS

Excessive gpeed error has not been constrained on the display;
pilot opinioh suggests that normal modes with excessive speed
error presgnt (takeoff) are objectionable and maximum length

constraintg

ELEMENT TASK

Analog representation of deviation of selected speed.

should be implemented. Speed select facility

should be |same as the one used for autopilot/flight director
speed seleption. Speed select should be accessible to the pilot
without siibstantial movement of the eyes out of the HUD

eyebox.

SOURCE DATA

Alr data, selected speed-céntrol, or VNAV performgnce speed
computation.

SYMBOL(
Vertical bal

GY IMPLEMENTATION(S)

of variable length representing speed error. Scaled

about 1 degree per 10 knots. Width approximately 1/4 degree.
Zero referdnce is the left horizontali leg of Flight Path symbol.

Speed Errg

r symbol moves dynamically with flight path group.

POSITION-OR POSITION ERROR

Relationship to speed zero reference: +/- 1/10 degres.
Scaling ‘error may not be important: +/- 20%.

SYMBOLOGY.

OPERATIONAL FEATURES

The Speed Error symbol (or sometimes referred to 4s Speed
Error Tape) displays the difference between the aftual air-
speed (from the #1 air data computer) and the refgrence or
"bug" speed selected by the pilot. If air speed is falter than
the "bug" speed, the speed error tape rises from the ipft "wing*
of the Flight Path symbol. ifit is slower, it falis below the Flight
Path symbol *wing.* Each one degree of Speed Errgr symbol

{tapeyappearing Tepresents approximatety four—knots of

airspeed.

FIGURE 4 - Speed Error
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SYMBOL PHASE OF FLIGHT
FLIGHT PATH ACCELERATION ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK

Maintain awareness of energy rate.

REQUIRED PILOT PERFORMANCE

Symbol should be naturally usable in manual control of the

In conjunction with other membars of flight path group, repre-
sent aircraft total energy rate of increase or decrease.

aircraft to memmm
control. Nagural use of Flight Path Acceleration symbol is as a

“throttle dirpctor.”

CONSTRAINTS

A changing air mass can induce accelerations in opposite
direction to gpeed error increase. Without air data correction to
long term ihertial acceleration it has been necessary to hide
("pull"y the Flight Path Acceleration symbol whenever the air
data rate gnd acceleration have opposite signs and their
absolute difference is greater than "X" knots/second or *Y" g.

ELEMENT TASK

Represent instantaneous inertial acceleration compdnent along
axis of fiight path velocity vector. Scaling\should b¢ such that
a flight path angle matching the instantaneous agceleration
would result in zero accel. Zero reference should bd horizontal
leg of Flight Path symbol; same as/Speed error zero|reference.

SOURCE DATA

Accelerometer, IRS/stablg{platform. Algorithms have been
derived that use air data to correct long-term components of
acceleration due to moving air mass.

SYMBOLOGY IMPLEMENTATION(S)

POSITION OR POSITION ERROR

Relation‘to zero reference: +/- 1/10 degree.
Scaling -“absolute value: +/- 1/10 degree.

SYMBOLOGY,

OPERATIONAL FEATURES

Flight path acceleration, like the flight path symbol, |s derived
from inertial sensors. ltindicates the acceleration (ordecelera-
tion) of the aircraft along the flight path. When the Hlight Path
Acceleration symbol is above the Flight Path symbol, the
aircraft is accelerating. When itis below the Flight Path symbol,
the aircraft is decelerating. When the Flight Path and Flight
Path Acceleration symbols are aligned horizontally, the aircraft

1571 a steady state, nefthar acceleratng nor decelerating.

It is important to remember that thrust will affect flight path
acceleration. However, the symbol actuaily represents the
total acceleration forces acting on the aircraft. Therefors, it
should not be thought of as a throttle indicator or command.

FIGURE 5 - Flight Path Acceleration
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SYMBOL PHASE OF FLIGHT
PRESENT HEADING POINTER ALL PHASES OF FLIGHT
PILOT TASK SYMBOL FAMILY TASK
Maintain awareness of present heading, manifested by heading | Represent heading in a way compatible with other directional
the aircraft is pointing. related symbology.

REQUIRED PILOT PERFORMANCE

CONSTRA

Since this |
in the cent
be taken

separable

INTS

part of symbology grouping that gets concentrated
r of the screen for certain flight modes, care has to
o that the heading symbol does not lead to un-

clutter.

ELEMENT TASK

If the Boresight symbol is present, aircraft headin
sented by vertical projection of Boresight onto'the’Ho
in cases where the vertical distance between thesd
bols is largse, it becomes necessary to aid the pilot's vi

is repre-
tizon Line.
two sym-
ualization

of heading by adding a mark on the ‘Herizon Line symbolic of

present heading.

SOURCE DATA
Aircraft heading.

SYMBOLG
Small inver

GY IMPLEMENTATION(S)
ed caret placed on horizon line, vertically positioned

under bordsight symbotl.

POSITION OR'POSITION ERROR

Visual gerception of error in positioning the symbol d

rives error

requirements tighter than required knowledge of absdlute head-

ings
+/- 1/8 degree horizontal positioning
+/- 1 linewidth vertical positioning against Hg

rizon Line

SYMBOLOGY

OPERATIONAL FEATURES

The Present Heading Pointer (or sometimes refer|

ed to as

Heading Index symbol) indicates the actual head:reg of the

aircraft along the horizon is positioned directly
Boresight symbol.

low the

FIGURE 6 - Present Heading Pointer


https://saenorm.com/api/?name=0488628fdced60545a7c8958befd16eb

SAE

AIR4742A

Page 9 of 22

SYMBOL PHASE OF FLIGHT
BANK ANGLE SCALE ALL PHASES OF FLIGHT
PILOT TASK SYMBOL FAMILY TASK

Maintain awareness of instantaneous bank angle.

REQUIRED PILOT PERFORMANCE

Pilot should be able to resolve within +/- 1/4 degree when
bank angle is near zero. Pilot can probably normally resoive

Offer an analog representation of bank angle that is not
obtrusive, but stili provides clear perception of present bank
angle. Useful only in conjunction with bank angie pointer (sky
pointer).

within 0.1 flegree.

CONSTRAINTS

None in pgrticular. Some controversy surrounds the question
of bank scgle removal for phases of flight where presence may
not be critical.

ELEMENT TASK

Unobtrusive scale markings representing bank'angie.

SOURCE DATA

Fixed symbology.

SYMBOLQGY IMPLEMENTATION(S)

Scale markings placed at 10 degree intervals, over a 60 de-
gree arc segment, thity degrees either side of zero; mark-
ings placed on imaginary arc centered on boresight symbol.

POSITION OR"POSITION ERROR

Error of position of scale is not critical. Position g¢f scale in
reference to pointer shouid be +/- 1/4 degree.

SYMBOLOGY

OPERATIONAL FEATURES

The Bank Angle Scale symbol (sometimes referred o as Roll
Scale symbol) is similar to the "sky pointer” bank arjgle scale
at the top of a conventionai ADI, except that it is in gcale with
the outside world. The “tick" marks indicate 10 degrees of
bank, and the “"dots” indicate 5 degrees. The Bank Arigle scale
is fixed relative to the Boresight symbol

FIGURE 7 - Bank Angle Scale
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sYMBOL PHASE OF FLIGHT
BANK ANGLE POINTER ALL PHASES OF FLIGHT
PILOT TASK SYMBOL FAMILY TASK

Maintaining awareness of instantaneous bank angle.

REQUIRED PILOT PERFORMANCE

Pilot should be able to resolve within +/- 0.25 degree when bank
angle is near zero. Pilot can probably normally resolve within

Offer an analog representation of bank angle that is not
obtrusive, but still offers clear perception of present bank angle.
Useful only in conjunction with bank angle scale.

0.1 degred.

CONSTRAINTS

None in pdrticular. Some controversy surrounds the question
of bank scqile removal for phases of flight where presence may
not be critical.

ELEMENT TASK

Point to position on bank angle scale that is,represpntative of
current instantaneous bank angle.

SOURCE DATA

Inertial Reference Systemor vertical gyro.

SYMBOLOGY IMPLEMENTATION(S)

POSITION _ORPOSITION ERROR

Position_of pointer in reference to scale should bp +- 0.25
degiée when near zero bank angle. Beyond 10 degdrees bank
angle position within +/- 1.0 degree.

SYMBOLOGY OPERATIONAL FEATURES
3 Used in conjunction with the Bank Angle Scale, indicates the
¥ instantaneous bank angls of the aircraft.

FIGURE 8 - Bank Angle Pointer
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. SYMBOL PHASE OF FLIGHT
HEADING SCALE ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK

Maintain awareness of present aircraft heading.

absolute aircraft heading.

REQUIRED PILOT PERFORMANCE

Pilot should be able to resolve within 0.5 degree. Resoiution
within 0.1 degree is probable when present heading is aligned

with scale [narks.

In conjunction with Present Heading Pointer projected vertically
from Boresight symbol, gives conformal representation of

ELEMENT TASK

heading.

CONSTRAINTS

Need to bejunobtrussive, butbe visible enough to be resoivable
to above rpquirement.

Scale marks unobtrusively give conformalisense |of aircraft

SOURCE DATA

North via fiux sensor,)or Attitude Heading Refereng
(AHRS).

Inertial Reference System, Directional Gyro referenced to

e System

POSITION OR"POSITION ERROR

SYMBOLQGY IMPLEMENTATION(S)

Short verti¢al scaie marks placed each 10 degrees on (above)
the Horizof Line. Digital readout of heading inscribed immedi-
ately above the scale mark.

Positionerror:

+/- 1,0 degree in relation to true heading refereng
(magnetic or true North).

o system

SYMBOLOGY

OPERATIONAL FEATURES

the outside world.

FIGURE 9

- Heading Scale

The Heading Scale marks represent actual magnetic headings
in tive degree increments. The Heading Scale is cofformal to
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SYMBOL
SELECTED HEADING POINTER or MARKER

PHASE OF FLIGHT
ALL FLIGHT PHASES

PILOT TASK

Maintain awareness of difference between present heading
and selected heading or heading reference.

REQUIRED PILOT PERFORMANCE

Pilot can probably resoive 0.1 degree when positioning marker
to be coincident with scale mark. Otherwise, pilot should be

SYMBOL FAMILY TASK

Indicate the present value of the heading selector.

able to resdlve to 1.0 degree.

CONSTRAINTS

Heading salect facility (knob) should be visible to the pilot
without moVing the head substantially out of the syebox. The
position efrgr requirements are constraints on selected control
hysteresis ds well as absolute positioning accuracy.

ELEMENT TASK

A marker that lies conformally on the heading scdle in the
position representing the present value of the heading|selector.
If selected heading does not fall within the'\field of Jiew then
symbol is not displayed.

SOURCE DATA

Heading select facility: if aireraft has existing autopilgt or flight
director heading selector, then same facility should ajso serve
the HUD. Source acgurdcy should allow selscting cardinal
(scale) headings within'0.1 degree.

SYMBOLORGY IMPLEMENTATION(S)

Double verfical short marks that lie on the horizon line, and
move laterafly with selected heading.

POSITION OR POSITION ERROR

Positioncerror:
When 'vaiue coincides with scale mark, +/- 0.1 degre
In the\region between scale marks, +/- 1.0 degree.

2

SYMBOLOGY

OPERATIONAL FEATURES

The Selected Heading Pointer or Marker (sometimeg referred
to as Heading Reference) indicates the location on thp horizon
of the heading selected by the pilot for use as & heading
reminder during flight maneuvers associated with AT|C vector-
ing, missed approach executions and other navigati¢n proce-

dures.

FIGURE 10 - Selected Heading Pointer or Marker
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SYMBOL PHASE OF FLIGHT
VERTICAL SPEED ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK
Awareness of vertical speed. Digital readout of vertical speed, fest per minute. Symbol use

is controversial. In initial FAA experiments, vertical speed was
severely missed by half of participating pilots if it was not
present in the display. Other half seemed to not care, and
performance did not seem to suffer. Since such a large fraction
of pilots feel their performance is degraded, vertical speed
representation will be necessary.

REQUIRED PILOT PERFORMANCE

Not critical.
ELEMENT TASK
Convey awareness of vertical speed. Vertical displgcement of
fli is i ient.

CONSTR j:NTS ight path symbol is insufficient

None, othdr than position with relation to aititude.

SOURCE DATA

Aircraft air data. Resolution of 50 feet per minute| has been
shown to be adequate.

POSITION OR"POSITION ERROR

SYMBOLQGY IMPLEMENTATION(S) Position on display must be below any represgntation of

aftitude. Any other relationship with altitude has beef shown to

Digital readout, 50 fprn resolution. bs subjact to being reversed with altitude.

SYMBOLOGY OPERATIONAL FEATURES

The Vertical Speed symbot is a digital display of the iertial rate
of climb or descent. It is displayed in feet-per-minute to the
nearest fifty feet-per-minute. A minus sign indicates descent.

FIGURE 11 - Vertical Speed
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symBoL PHASE OF FLIGHT
BAROMETRIC ALTITUDE ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK

Maintain awareness of present barometric altitude.

Offers means of awarenass of present altitude. Controversial,
inthat digital altitude readout by itself has been shown to notbe
optimum. The overall altitude awarensss task is closely related
to determination of differences between present altitude, afti-

REQUIRED PILOT PERFORMANCE

Altitude tracking (altitude hold) should be accomplished using
the Flight Path symbol by itself. Awareness of altitude within 10

tude rate, and selected altitude target for leveloff maneuver.

feet should be possible.

ELEMENT TASK

Altitude symbology should be usefut to the pilot|in agcomplish-

CONSTRAINTS
Position cdnstrained to right side of flight path.

ing leveloffs at target (selected) altitudes.

SOURCE DATA

Aircraft air data. Display-resolution to nearest 10 fegt. Source
resolution shouid be-to\nearest 1 foot. Related aljtude TSO
requires 20 toot markings.

POSITION OR"POSITION ERROR

SYMBOLQGY IMPLEMENTATION(S)

Digital readout of altitude to nearest 10 feet, located to right of
and below [Fiight Path symbol.

Right side of flight path group. Part of flight path |conformal
group\that moves as a unit.

SYMBOLOGY

OPERATIONAL FEATURES

The Barometric Altitude symbol is a digital display of barometric
altitude from the #1 barometric altimeter.

1390 B

FIGURE 12 - Barometric Altitude
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SYMBOL PHASE OF FLIGHT
INDICATED AIRSPEED RUNWAY TRANSITION AND ALL FLIGHT PHASES
PILOT TASK SYMBOL FAMILY TASK

Maintain awarensss of absolute value of indicated airspeed.

REQUIRED PILOT PERFORMANCE

Pilot shouid be abie to easily resolve present indicated airspeed

within 1 knat and control airspaed to within 1 knot

Offer means for awareness of absolute value of

indicated

airspeed. Separate function from that of Speed Error symbol.

CONSTRA

Position cq

INTS

nstrained to left side of Flight Path symbol.

ELEMENT TASK

Same as above.

SOURCE DATA

Aircraft air data. Displayed resolution 1 knot. Sg
resolution should bey1, knot or iess. Source a
constrained by FAR\Normally is within two knots.

urce data
curacy is

SYMBOL(

Digital read
a resolutiol

PGY IMPLEMENTATION(S)

fout of indicated airspeed from air data system with
h of 1 knot.

POSITION .ORPOSITION ERROR

Left side of flight path group. Part of fiight path confo
that,a moves as a unit.

fmal group

SYMBOLOGY

OPERATIONAL FEATURES

The Indicated Airspeed symbol is a digital displ
indicated airspeed from the air data computer.

by of the

FIGURE 13 - Indicated Airspeed


https://saenorm.com/api/?name=0488628fdced60545a7c8958befd16eb

SAE

AIR4742A

SYMBOL PHASE OF FLIGHT
PRIMARY CDI RAW DATA PHASES INVOLVING ILS, VOR OR AREA NAV.
PILOT TASK SYMBOL FAMILY TASK

Awareness of deviation from selected course. This symbol
group is used by pilot (in conjunction with flight director ele-
ments) to control aircraft to course centerline.

REQUIRED PILOT PERFORMANCE

Pilot can probably perceive error to within 0.1 degree.

Provide means for awareness of deviation from selected course,
either VOR or ILS Localizer. Symboi operates in conjunction
with Selected Course pointer that is placed on Horizon Line at
Heading Scale value corresponding to selected course. Sym-
bol operation is controversial in that when off course but on
intercept heading by large amounts, symbol grouping does not
conformally overlie the actual runway extended centerline or
represent the desired track. Many pilots try to infer some
Fal

CONSTRAINTS

Positioning| accuracy can obviously be no better than the data
source. Popitioning constraints and total accuracy is dependent
on phase df flight. This symbol is not shown if localizer data is
invalid or npt available from the reciever.

ELEMENT TASK
Its normal operation is to be the same as the H¢ad Down
Course Deviation Indicator. Symboi is positioned so as to
indicate error with respect to the selected 'course ppinter.

SOURCE DATA
VOR or ILS Localizer recéiver: source could alsc bg deviation
information from an Aréa Navigation computer.

SYMBOLQGY IMPLEMENTATION(S)

Vetrtical bafapproximately 10 degrees high, highlighted (double
stroked) to|stand out.

The HSI JDI mimic placed against the Boresight symbol is
intended t4 compensate for the pilots' expectation identified
under Symbol Family Task above.

POSITION ORPOSITION ERROR
Positionérror: +/- .2 degree. (Needs verification.)

SYMBOLOGY

OPERATIONAL FEATURES

The Primary CD! Raw Data symbol (sometimes refefred to as
the Localizer symbol) is a raw data dispiay of the| aircraft's
horizontal orientation (left or right) relative to the|selected
course, either VOR or ILS Localizer. When on fack, the
symbol will line up with the Selected Course sympol. It is
atways perpendicular to the horizon and moves horizpntally on
the display.

FIGURE 14 - Primary CDI Raw Data
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SAE

AIR4742A

SYMBOL
PRIMARY GLIDE SLOPE RAW DATA

PHASE OF FLIGHT
LANDING APPROACH

PILOT TASK

Awareness of deviation from selected glide slope. This symbol
group is used by pilot (in conjunction with flight director ele-
ments) to control aircraft to glide slops centerline.

REQUIRED PILOT PERFORMANCE

Pilot can probably perceive error to within 0.1 degree.

SYMBOL FAMILY TASK

Provide means for awarensess of deviation from selected glide
slope, normally from the ILS. Symbol operates in conjunction
with Selected Glide Slope reference (horizontal dashed line)
that is placed verticaily on pitch scale in conformal position.

CONSTRAINTS

considerations for low aftitude where Glide Slope data custom-

Normally 1isplayed in conjunction with localizer CDI. Special
arily has Ipw accuracy (< 65 feet).

ELEMENT TASK
Vertical angular deviation is represented by distange of Glide
Slope raw data line from the Selected Glide,Slopd reference
line.

SOURCE DATA

ILS glide slope recsiver; infermation could also be geperated by
Area Navigation Computer.

SYMBOLQGY IMPLEMENTATION(S)

Horizontal harapproximately 5 degrees wide, highlighted (double
stroked) to|stand out.

POSITION ORPOSITION ERROR

SYMBOLOGY

OPERATIONAL FEATURES

The Primary Glide Slope Raw Data symbol (somgtimes re-
ferred to as Glide Slope symbol) is a raw data dispjay of the
aircraft's vertical deviation from the selected glide %pe. Itis
displayed only in the IMC mode. When the aircraft is tracking
the glideslope, the Primary Glide Slope Raw Data symbol will
be aligned with the Glide Slope Reference symbol.

FIGURE 15 - Primary Glide Slope Raw Data
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