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INTRODUODC T AON

The head-up display (HUD) was developed to facilitate the transition he-
tween instrument and visual flight. The use of a HUD is becoming increasingly
common. In spite of the existence of a Military Specification and a Military
Standard which are written to promote consistency and to minimize occurrence
of incompatible methods of presenting information, inconsistencies do exist,
The foll:wirg tables were prepared in order to facilitate comparison bstween
existing nead-up display formats, sn that in the selection of symbols for fu-
ture hesd-up displays inconsistencies will be miniwized.

The tables included in this report contain data on displays found in the
A-7E€, F-5, F-14, F-15, F-11]1A, CL-84, and AY-8A aircraft. Data from the Mil‘-
tary Specification pertaining to head-up displays, MIL-D-81641(AS), and the
relevant Military Standard, MIL-STD-884B are included. The information in the
tables was taken from the references iisted. Where available, the NATOPS Man-
ual (U.S5. Navy) or Technical Orders (USAF) were comsidered the primary source.
Information from secondary sources was include! in the tables where it indi-

cated additional functions or alternative ways of displaying the same functions.

DESCRIPTION OF THE TABLES

Descriptive parameters are listed at the left edge of the tasbles. Func-
tions are listed across the top edge. Functions are presented alphabetically
and are consecutively numbered. Where there is more than one means of display-
ing & function for a given aircraft, additional columns are used. The function
name is the same, and the same number is used with the notation "(cont)" to in-
dicate continuation of the description. Explamation of the parameters, as nec-
essaily, is given below. Blanks in the body of the tables indicate that the
parametcy i3z not relevant or the required information was not available.

Function - In general, displays present standord aircraft or weapons in-
formation and the function names reflect this. There are two types of excep-
tions. One is wherc a function is peculiar to an aircraft; e.g., wing sweep in
the F-14. The other exception concerns functions without qualifying adjectives
vhere there should be a qualifier. An example is the use of the term "air-
speed" without the accompanying "indicated,' '"true" or "calibrated." In such
cases, 2 separate heading without the qualifier was included in the tables.

Figure No. - Refers to the figure which shows the display elements as de-
scribed in the “ables. In order to limit the number of figures, references are
sometimes made Lo a figure shciing a display similar to but not identical in
formut to the display described. For example, the number of scale graduations
or ‘ntervals may be different, but the relationships among scale marks, nu-
merals, pointers and labels are the same. It is possible to detexrmine from
the table entries and the figure how the displey looks. Numerals in circles
on the figures refer to the function nmmber in the tables. Arrows fiom ihose
enci wrled nvrerals point to display elements which are used for the function
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whose nuaber is given. Sometimes a figure nusber is given in a table entry
for a function snd the number of thet function does no? appear on the figure.
This is either because the figure portrays only that function, the figure is
self-explanatory or the relationship .s -ow lately ¢xplained in the notes for
that function. In some cases, one of 'he apowu conditions holds yet there is
2 numeral on the figure. This is due to . .n conservaiive nature of the au-
thors' approach.

Form of Display - The components of x functional display, as shown in tho
corresponding figure, were classified as scales (vertical, horizontal, or cir-
cular), ladders, digits, letters, zlphanum:rics, or symbology.

Display Label - Any letter(s) used to label the display are indicated. Tn
the corresponding figure, a single letter has been drawn to indicate the posi-
tion «f a single letter label; two letters have been drawn to show the position
of a double letter lsbel. In each case, the letter(s) in the actual label may
differ from those used in the figure.

Range of Variable - The range of purameter values which may be displayed
is given.

Range Displayed - The range of parametar values which is displayed at a
given time is indicated.

Directicn of Increase - The direction of incrcasing parameter values is
given in relationship to the appropriate scalar display. For a vertical scale,
parameter values increase as one reads up the scale, down the scale, or both;
for a horizontal scale, values incresse as one reads to the left, to the right,
or both. For a circular scale, values increase in a clockwlse or a counter-
clockwise direction.

Fixed Scale - "Yes" indicates the scale remains stationary; 'mo," the
scale acts as a moving tape.

Scale Values Marked - "Yes" i. licates scale graduations are labeled with
numerals to indicate parameter va' s.

Scale Graduations - The change in parameter value for the smallest grad-
uation on a scale is given.

Moving Reference - "Yes" indicates a reference mark changes its position
on the screen in Some manner.

Modes - With cextain excestions, modes are listed as named in reference
sources (see wode list). In cases where the teble entry does not correspond
exactly to the mode list, the table entsy wili encompass more than ome mode
and will contain Jie word common to these modes. The only further exception
is the use of the word "attack" to include all modes in the A-7) where a weapon
is used.

Notes - When a functiin description has been obtained from a secondacy
reference source (reference 4 or reference 6) this is indicated by inclusion
of the source numsber in the "notes' section.
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AT

En Route Navigation
Terrain Following
Landing

Data Link

Norsal Attack Bomb
Normal Attack Offset Bomd
Readar Bomb

Radar Bowb Offset Bomd
Navigation Bomb

Gun

Rocket

F-5

——

Guns
Missile
Manual

F-14

Takeoff/Manugl
Takeoff/TACAN
Cruise/Vector
Cruise/TACAN
Cruise/Manual
Cruise/Destination

A/A Manual Gun

A/A Optical Track

A/A Sidewinder Boresight
A/A Sidewinder Nurmal

NADC-75267-40

MODES
F-111A
Manual

Command
Dive

Long Angle Drogue Delivery

Homing
Guns/Rockets

CL-84

Approach
Transition

AV-8A

Before AFC 105:
V/STCL

GEN

Navigation

REV

A/A

After AFC 105:
V/STDL
Navigation
Weapons a
Weapons b

A/A

MIL~D-81641(AS)

ﬁﬂ
B

A/A Phoenix Boresight Takeoff/Navigation

A/A Phoenix Normal Terrain Following

A/A Sparrow Boresight Bombing

A/A Sparrow Normal Boresight Weapons

A/G Computer-Initial Point Guided Weapons

A/G Computer-Target Landing

A/G Precision Course Direction Boresight ‘

A/G Computer-Pilot (Bomb) Standby

A/G Computer-Pilot (Guns, KRockets)

A/G Manual MIL~-STD-8848

Landing/Vector '

Landing/All Weather Lauling Takeoff

Landing/TACAN Navigation

Terrain Following/Terrain Avoidance ‘

F-15 Weapon lielivery -
K Landing ;
. Attitude Director Indicatoe
N A/A (Gum)
L A/A (Missile)
I A/G
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LIST OF ABBREVIATIONS

A/A Alr-To-Alr
NC Mrcraft
ADI Attituds Director Indicator
ADL Armasont Datum Line 7
g . APC Airframe Change
'« . A/G Air-To-Ground
J AILA © Automatic Instiument Landing Arroach
ALT Altitude
i AOA Angle of Attack ,
’f‘ ' APPR Approach ,
“ ASH Allowable Steering Error i
? - AWL All-Weather fanding :
i BARO Barometric
ccIp Continuously Computed Impact Point
CL Centerline ;
COoMP Computer !
DIV Dive i
FD Flight Pirector
: Fov Fleld of View
* FPM Flight Path Marker
: ] FRL Fuselage Roference Line
HOR Horizontal
» _ IAS Indicated Alrspead
118 Instrument Landing System
INS Inertia)l Navigation System
IP Initial Point

IR L N R e T b S L DT TS SRS T O T T e




B NADC-75267-40
LIST OF ARBREVIATIONS
%; KT Knot
§ LADD Long Angle Drogus Delivery
LDG Landing
b M Mach
o NAV Navigation
R NM Nautical Mile
i'jl PCD Precision Course Direction
g_'% RNG Range
E-Ié SEAM Sidewinder Expanded Acquisition Mode
: ; SPEC Specification
giln SYM Symbolic
ﬁ‘f‘ TA Terrain Avoidance
ff '- TAS True Airspeed
52 | TCN TACAN
ju TF Terrain Following
§"' TGT Target
1 THERMO Thermometer
s TQ Takeoff
g . TRAN Transition
%h V/STOL Vertical/Short Takeoff and Landing
5;:. : Vv Velocity Vector
#‘; ]: WEN(S) Weapon (s)
.

E
1
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Preliminary NATOPS Flight Manual F-14A; NAVAIR 01-F14AAA-1; 1 Nov 1973.
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F-15 (untitled)

F-15 Product Support Digest; Ready Room pp 8-12.

F-111A Technical Orders; T. O. IF-111(V)A-1,

Gold, T. and Walchli, R, M.; Head-Up Display for All-Weather Approach and
Landing of Tilt-Wing V/STOL Aircraft; AIAA Paper No. 74-952; 12 Aug 1974.
NATOPS Flight Manual AV-8A; NAVAIR 01-AVBA-1; changed 15 Feb 1974,

« MIL~-D-81641(AS}; Display, Head-Up, General Specification for; 26 Jun 1972.

MIL-STD-884B; Military Standard Electronically or Optically Generated Dis-
plays for Aircraft Contro) and Combat; Cue Information; 4 Jan 1972.

e U : — : . N
e e b ki 120t At A e et A1t A1 X
——————————— e

T N -

e UL RN

¥
¥

B e L T SRS S




