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HUD Flying vs

the
Big

Picture

Maj Bob Keeney and
Maj Rich Grinnell
HQ TAC/DOV

Ed note: A common complaint of
some T'AC Attack readers is that they
don’t understand much of the pilot
lingo contained in some of our articles.
For those of you not familiar with the
abbreviations, acronyms and jargon
common to fighter pilots’ vocabulary,
some translations appear on page 7.

inding 4. (Cause) The pilot

failed to recognize his ex-
treme nose-low attitude on final
approach, possibly because of —
a) failure to maintain an in-
strument crosscheck;
b) failure of the inertial navi-
gation system or heads up dis-
play; or
c¢) fixation on HUD symbology.

Spatial disorientation acci-

dents continue to happen in
modern fighters in spite of im-
proved cockpit layout and in-
strumentation. Some of these
mishaps are linked to HUD fly-
ing, but often the pilot isn’t

-+

around to give us the real an-
swer to “What happened?”

We HUD flyers know that
the HUD is great for weapons
delivery and when breaking
out from a low ceiling. We also
know that the techniques used
by pilots incorporating the
HUD into their instrument
crosscheck are varied. TAC
hosted a TAF-wide HUD/
instrument conference in June
1983 to determine how the
HUD should and should not be
used in instrument flight. The

.consensus of that conference

has been used to rewrite the
HUD section for the next revi-
sion of AFM 51-37. Here it is

in a few simple rules:

1. DON'T USE THE HUD
WHEN YOU NEED THE BIG
PICTURE.

The HUD’s FPM (flight path
marker) (velocity vector for
Eagle drivers) and pitch lines
provide only a partial picture of
aircraft attitude. If you attempt
to use the HUD to confirm an
unusual attitude, you may find
only a blur of lines and num-
bers, or you may mistake posi-
tive pitch lines for negative
pitch lines. For this reason the
main ADI should be used any-
time an immediate attitude
picture is needed. Don’t use the
HUD to make large attitude
corrections, when spatially dis-
oriented, during recovery from
unusual attitudes or during lost
wingman situations.

Additionally, the HUD is —
best used for fine corrections
not big changes. For a level o.
from a 15-degree climb angle,
for instance, use the ADI to get
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to the edge of the display (it
then becomes invalid either in
pitch or azimuth, depending on
the type of jet you're flying).

4. THE GREEN SYMBOLOGY
IN THE HUD MAKES A
POOR LANDING SURFACE.

The world’s best HUD pic-
ture won’t save you if you're
not lined up on the runway.
Several landing mishaps have
resulted when the pilot failed
to transition from an IMC
crosscheck to a VMC cross-
check and proper landing pic-
ture. If you are an inex-
perienced pilot, you may have
difficulty establishing a proper
aim point and flight path angle
without help from the HUD. If
so, try this:

a) Turn the intensity of the
HUD symbology all the way
down.

b) Establish an aim point on
final using only visual cues.
The aim point (well known to
dive bombers and transition
IPs) is the only point in your
field of view that is not mov-
ing. All other points are

6

expanding as you approach the
runway.

¢) Establish a proper glide path
angle using only visual cues—
VASIs, runway proportion, etc.
d) Now, turn the intensity of
the HUD symbology back up.
The FPM should be on your
aim point at the correct flight
path angle.

The point of this discussion is
that you should use visual ref-
erences to establish a landing
picture. The HUD should be an
aid, not your primary means of
getting to the runway.

5. FIXATION ON ANYTHING
IN A JET FIGHTER IS NOT
CONDUCIVE TO
LONGEVITY.

You know you are fixating
on the HUD when you find
yourself staring at the symbol-
ogy with the same glazed ex-
pression you see on your kids’
faces as they watch the Satur-
day morning cartoons. The
HUD is a compelling instru-
ment. But its constantly chang-
ing displays are designed to be
looked through, not stared at.
The tendency to fixate is
heightened by too much digital
information or when the HUD
is too bright. You may realize
you are fixating when you find
yourself focusing in one area of
the HUD but gaining little use-
ful information. Avoid fixation
by dimming the display and by
using an organized crosscheck,
making a sweep of the primary
instruments and referring to
the HUD only for necessary

data. —

Overdependence on the HU”
is similar to fixation and is
often associated with inex-
perienced pilots who may not
have completely developed an
interior panel crosscheck. Even
seasoned pilots may find their
instrument skills on the round
gauges decaying if the HUD is
used exclusively for certain
tasks. The HUD should be used
only when you are proficient
with the interior instruments.

HUD:s of tactical fighters
have come a long way but are
still not complete instrument.
reference systems. Rather than
discouraging HUD use during
instrument conditions, we en-
courage responsible use of the
HUD. This means an orga-
nized, composite crosscheck
which will allow you to recog-
nize failure modes in your
HUD and in your brain. —~
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load crew downloaded the second missile, safed
the aircraft and began an ASM-11 functional
~kack of the inboard station of the AERO-3B
. Sure enough, the station failed the test.
.__.ne culprit identified, the crew replaced the
SWRP (Sidewinder relay panel) and once again
ran the ASM-11 check on the empty inboard
station. It passed. Then, for some reason, the
number two man ran the check on the outboard
station for good measure. The outboard station, of
course, was still holding an AIM-9.
When the worker reached the step that called
for pulling the electrical safety pin from the

AERO-3B rack, WHOOSH!—the system worked
as advertised. The safe and arm rocket motor
squib ignited. Fortunately the safe/arm key was
installed and safed so the rocket motor did not
follow suit.

Being conscientious is a wonderful character
trait—and so is the ability to follow directions.
Thorough system checks keep us from having to
do a job over again because it wasn’t done cor-
rectly the first time. But unless we do those
checks by the book, not only do we risk having to
do the job over again anyway, we also risk hurt-
ing someone or damaging expensive equipment.

TAC ATTACK -
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- EMERGENCY SIT

Maj Bob Keeney/Maj Dave Greschke
HQ TAC/DOV

SITUATION: During your first DACT en-
gagement in the area, you notice a Master Cau-
tion and Hydraulic warning light along with a
PCIA Bit Panel light. You start the RTB, then
observe the PCIA light extinguish and the PC1B
light come on. Shortly thereafter, with the PC1B
light still on and utility pressure normal, the
UTL A light comes on and cycles to UTL B.
What’s happening and what’cha gonna do now,
Ace?
OPTIONS A. Put the sim on freeze. You are
obviously not in the actual aircraft since the
highly reliable and redundant F-15 hydraulic
system makes this situation impossible.
B. You don’t have a clue, but as long as you've
still got utility pressure, throw down the gear
and flaps and make a normal landing and
rollout.
C. You probably have a flight control hydraulic
leak. Expect a drop in utility pressure. Perform a
"ntrollability check, refer to the emergency
ading gear extension and take the approach-
—nd cable.
D. Roll inverted, perform a radar bit valsalva
and eject.
DISCUSSION Before you bite on option A

(which sounds like a stan/eval trick), consider

///////////////////////

/.

UATION TRAINING

what happens when you have a hydraulic

leak at a flight control actuator. In an actual
incident, the leak was traced to the left rudder
actuator, linking PC1B and utility non-RLS sys-
tems through the same line. The sequence of
lights tells you that you will eventually lose the
PC-1 and utility systems because of fluid loss.
You might consider extending the gear early (op-
tion B), but don’t count on having utility pres-
sure through landing. Option C is the real an-
swer. The controllability check will remind you
to reduce gross weight, a good idea if you want
the cable to stop you, not just slow you down.
Give yourself plenty of room to perform the
emergency gear extension.

A few things to remember: the speedbrake is
inop with UTL A failure; UTL A/PC1B failure
will give you split flaps; expect flight control
transients as PC2A picks up the CSBPC (extra
points if you know what that stands for) from
UTL A; expect both the LPMP and RPMP utility
lights to come on when the utility pumps
cavitate.

Despite all these indications, the plane flies
quite well and will respond to good planning.

By the way, in the actual incident, the pilot
made a no-flap approach and engaged the cable
at 130 knots. The tailhook failed structurally
(Murphy), but the pilot stopped with emergency
brakes.
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3IRD CALL

Now remember, Stanley, if you see birds, climb; they’ll tuck
their wings and dive if they see you. If it looks like you're gonna
hit ’em anyway and you don’t want a mouthful of feathers, duck
your head down below the glare shield.

Watch your altitude!
Are you trying to kill me?

You're too slow, Stanley.
Don’t you see that aircraft on initial?

Yeah, I think
it was a mallard.
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TAC
CLASS A MISHAPS

TH A
MAR RU MAR
AIRCREW FATALITIES
TOTAL EJECTIONS
SUCCESSFUL EJECTIONS

TAC'S TOP 5 thru MAR 85

TAC FTR/RECCE TAC AIR DEFENSE

(F-4)
57 FIS Keflavik, Iceland
(F-106)
5 FIS Mlnot AFB, ND

48 FIS Langley AFB, VA

(F-15)
Luke AFB, AZ

(F-15)
1 TFW _Langley AFB, VA

(F-15)

33 TFW  Egiin AFB, FL
(A-10)

23 TFW England, AFB LA
(F-15)

49 TFW Hglioman AFB,NM

F15)
318 FIS McChord AFB, WA

(F-106
87 FIS Ki Sawyer AFB, MI

TAC-GAINED FTR/RECCE J|TAC-GAINED AIR DEFENSE TAC/GAINED Other Units

188 TFG i Smith, AR 177 FIG Ailantic Coty, NJ 182 TASG piviii
ol OK 1 125 FIG SN e, FL 110 TASG iiiie Crock. M1
Barkodale AFB, LA 119 FIG g, nb USAFTAWC Many gt
114 TFG §hoFulls. 5D 107 FIG ﬁﬁgﬁf;“%aus. NY 84 FITS (.5 AFB, CA
183 TFG AN, 4 147 FIG {ilington AFB, TX

CLASS A MISHAP COMPARISON RATE

(BASED ON ACCIDENTS PER 100,000 HOURS FLYING TIME)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

US GOVERNMENT PRINTING OFFICE: 1984-739-022/8








