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was obviously exhausted from his ordeal. His
only injury was a small abrasion on his right
cheek that was caused by his oxygen mask strap
flapping against the skin. An audoiogram was
performed immediately after the test and no
temporary hearing loss was found. The noise
level in the RCP was not painful which con-
firmed our earlier doubts about the noise data
we recorded during the dummy tests.

So. what did we learn? Most important was
that some kind of protection should be provided
for the GIB. A canopy lost during ACM at 350
KIAS or greater could have severe effects on the
GIB. Most likely, the helmet would be lost and
vision impossible. In the past, the GIB has al-
ways ejected under these circumstances due to
severe disorientation. Hopefully, these test
results will- be publicized well enough so that
this will not happen in the future. If you are in
this situation, lower the seat and lean forward as
far as possible. This will provide the best possi-
ble environment. If the helmet is not lost, hold
onto it with one hand (elbow forward, not side-
ways) and pull forward with the other hand
(grab the lower instrument panel above the rud-
der pedal wells). Communication between
cockpits will not be possible until below 200
KIAS, so just sit tight. The front seater will be
able to talk to the ground below 400 KIAS. FUFs
should slow the aircraft using speed brake and
moderate “g” (remember the GIB will be trying
to lean forward) as quickly as possible. Once
you get below 200 KIAS, no sweat -- you can
even talk if the GIB has retained his helmet. If
above 25,000 feet, you would also obviously
want to descend as (1) it's cold, and (2) oxygen
mask flutter will make a good face seal impossi-
ble. Oh yes, one other important fact -- even
though our cockpits had been vacuumed with
both seats removed, dirt and debris were a real
problem for both pilots. Expect lots of junk in
the eyes, even with the visors down. It was so
bad on my first flight that | was constantly blink-
ing and tearing.

TAC ATTACK

Four months after the completion of the test, this same Eagle accidentally became “bald” again.
The crew had completed their test mission and were performing acrobatic maneuvers at 20,000 ft
MSL, .9 Mach/450 KIAS, when the canopy departed during a 2 - 3 G turn. The GIB felt himself
pushed back into the seat, head pushed back but not up. He did not lose his helmet, nor did he
notice any tendency for it to depart. The GIB continued flying the aircraft, returned to an upright
attitude, retarded the throttles, put out the speed brake, and started a descent before he turned con-
trol of the aircraft over to the FUF. Neither crewmember encountered any difficulty controlling the -
aircraft and suffered no ill effects from his experience. ED

A final thought -- | hope no one ever has to
make use of this information, but | know our
friend “"Murphy” is lurking nearby. As long as we
fly, the opportunity for canopies to be lost
exists. Remember, if a canopy loss is the only
problem, the FUF is in a benign environment
and can easily RTB safely. L
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HOW NOT TO WORK UNDER PRESSURE...

A ground accident occurred a short time ago
which vividly illustrates the dangers associated
with seemingly simple tasks ....

A crew chief removed a C-131D main gear
tire during the early morning hours. Although
the tech order warns to deflate the tire prior to
removal, the crew chief failed to deflate the tire
even after removal because he was rushed to
prepare the aircraft for a flight. Even though the
TO was not followed, the AFTO 781A was
signed off and the correct procedures
referenced for tire removal. Thus began the
chain of events which was to end in a near
tragedy.

The tire was delivered to the tire shop where
the shop supervisor was informed that “nothing
had been done to the tire.” The shop supervisor
assumed that meant that an AFTO Form 350
(Reparable Item Processing Tag) had not been
prepared and directed a sergeant and an airman
first class to break down the tire and prepare the
wheel for NDI. The tire was washed, and the
men were preparing to break it down when the
supervisor returned and began discussing an
RF-4 problem with the sergeant. The super-
visor's interruption may have broken the
sergeant’s habit pattern and he and the airman
failed to note the still present valve core. They
also failed to separate the tire bead from the
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.. incidents and incidentals

wheel flange as required by the tech order. After
the discussion concluded, the supervisor once
again left. The airman first class, who was in the
process of cross training and had no previous
tire shop experience, held the bolts with a hinge
handle wrench while the sergeant removed the
nuts with an airwrench. After four or five bolts
had been removed, the airwrench would no
longer turn the nuts. (A clue, my dear Watson,
that something was amiss). The men secured
larger tools and continued ... (the bigger ham-
mer approach -- equivalent to brogan
maintenance). While removing the seventh of
nine bolts, the tire and wheel exploded under an
estimated 65 - 70 PSI. The sergeant was struck
in the face fracturing his jaw, nose, and inflict-
ing numerous cuts and abrasions. The airman
suffered a broken left arm and knee injuries and
a part of the wheel richocheted through the
shop, through a wooden door, and struck
another individual in the ankle causing minor in-
juries.

Causes?

1. Improper supervision.

2. Failure to follow tech data.

3. Lack of an effective training program.

| get the funny feeling that we'll see these
same causes again and again and ....

THE HIGH PRICE OF SMALL MISTAKES

The total bill was $1,946.08 when an AIM-9E
captive training missile was loaded on an F-4E
without the required captive missile adapter.
Without this adapter, the gas grain generator
will function when switches are actuated to
simulate a missile launch. Since the canards of
the AIM-9 block the view of the umbilical cable,
it's unlikely untrained personnel will see the cap-
tive adapter so it's doubly important for load
crew personnel to insure this adapter is in-
stalled.

An F-100 flew a normal refueling mission,
landed, refueled, and was buttoned up for the
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“NEAR-MISS "’

A flight of three F-4s was descending to a
low-level entry point when the leader lost his
radio. Number two was off frequency attempting
to recontact the leader when number three spot-
ted a red and white Cessna 150 and called the
flight to “take it down.” Within seconds of the
call, number two also spotted the light aircraft
and initiated a rapid descent. The Cessna
passed within 500 feet of the F-4s without tak-
ing any evasive action.

Investigation of the near-miss revealed two
problems. First, because the F-4s’ clearance did
not define the specific low-level route entry and
departure points or times, this information was
not available to the Flight Service Station (FSS).
They were then unable to pass it to civilian pi-
lots in the area. The Flight Information Publica-
tion (FLIP) requires that pilots will file a flight
plan for all VFR low altitude operations for
transmittal to the tie-in FSS. The flight plan will
include points and times of entry and exit. The
other problem area was that the F-4s descent
was over a well-known, light aircraft navigation
route.

Review your low-level routes ... their entry and
exit points. Know where the high hazard points
are. Most importantly ... look around, especially
in those areas where you're not expecting con-
flicting traffic and file and adhere to a flight
plan.

20

...interest items,
mishaps with

morals, for the
TAC aircrewman

RELIEF IS AS CLOSE AS ...

During the return portion of a recent joint
service exercise mission at FL 330, an F-111
aircrew noted a loss in cabin pressure. The rate
of loss started slowly but soon began to
increase. The aircrews selected 100% oxygen on
their regulators. Shortly thereafter, the navigator
reported difficulty in breathing (restricted air
flow). An immediate descent was initiated to
7.000 feet. Passing FL 220, the navigator
reported increased difficulty in breathing and
symptoms of hypoxia. Once level at 7,000 feet,
the navigator recovered and an uneventful land-
ing was made at a divert base.

In a similar case, an A-7D experienced cabin
pressure fluctuations while climbing at FL 250.
On level-off at FL 250, the cabin altitude also in-
dicated 25,000 feet. The pilot then began to
experience symptoms of hypoxia and selected
100% oxygen. He got no flow from the regulator
and noticed a pressure of zero with a quantity of
8 liters. The pilot switched back to normal and,
noting increasing symptoms of hypoxia, acti-
vated his emergency oxygen system and started
an immediate descent. The hypoxia symptoms
disappeared at 10,000 feet and an uneventful
return to base was accomplished.

In both cases, the aircraft’'s pressurization and
oxygen system malfunctioned -- with one
predictable result -- hypoxia. In both instances,
the aircrews reacted correctly. However, the A-7
pilot added something extra to his handling of
the situation.

Early life support training may have in-
troduced you to the “bailout bottle” and its use
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autos, defined as those encountering no addi-
tional damage during the touchdown, for each
auto in which additional damage was sustained.
Figure 1 reflects the Army results compared to
those of the other services over a comparable
period.

25:1 25.00 —

20:1

165214

10:1 1

Success Ratio (Successful/Damaged)

5:14

Army Navy USAF USCG

Figure 1

The difference in the USAF and USCG ratios
reflects the use of higher altitudes and flight over
terrain more hospitable to a successful landing.
Additionally, the Army and Navy ratios include
intensive student training. These ratios reflect
the difficulty of performing an autorotation,
especially at low altitudes and over poor terrain.

Perhaps a short comparison between the way
a helicopter and a fixed-wing aircraft accom-
plish a power-off landing is in order. A fixed-
wing pilot making a power-off approach has a
two-step problem. First, he dissipates his
altitude and then, once safely on the ground, he
can lose his airspeed without regard to altitude
control. In contrast, the helo pilot must dissipate
both his altitude and airspeed simultaneously to
reach an altitude and airspeed that allows the
energy stored in the rotor system to be used to
achieve a safe landing, at the same time he is
trying to avoid fences, trees, rocks, and various
species of horse, cow, and pig. It is no wonder
that the Army discovered that 40% of all ac-
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cidents during the study period involved au-
torotations.

Looking at the information, the autorotation
becomes very important in the sequence of
events leading to an accident. A well-executed
auto can mean the difference between a short
wait in some field until maintenance arrives or a
crumpled wreck. The following is a short look at
the autorotation. It is not meant to tell you how
you should do an auto, but rather to review what
is happening when you move the sticks in hopes
that we can improve your success ratio.

To begin, an autorotation can be broken into
three distinct phases: the entry, a steady-state
descent, and the flare and touchdown. During
the entry phase, a number of conditions must be
corrected by the pilot. The aircraft yaws to the
left as the torque is removed from the rotor
system; simultaneously, the rpm begins to
decay. The yaw caused by the loss of torque can
generate pitching and rolling moments that
must be corrected quickly if the pilot plans to
maintain control of the helicopter. This is espe-
cially true during engine failure at high speeds.

The rate at which the rpm decays is directly
proportional to the amount of torque applied to
the system and is inversely proportional to the
rotor system inertia. At high power settings, the
rate of decay can be so rapid that it may take
only a couple of seconds for the rpm to fall
below the published minimum. To recover and
prevent further decay, the pilot must rapidly
lower the collective and apply aft cyclic to main-
tain rpm. In this respect, high gross weights,
high density altitudes, OGE hover, and high air-
speeds (near VNE) become very critical entry
conditions because of the high power settings
they require.

From the standpoint of initial rpm decay, a
high inertia rotor system is desirable in that it
resists that decay; however, its high inertia also
tends to cause a lag in collective inputs making
control of the rpm difficult. In addition, it is also
slow to build rpm during the flare, although a
high rpm may eventually be reached.

As far as the rotor is concerned, the following
has happened. First, the pilot lowered the
collective, reducing the lift from the rotor but
reducing the amount of drag as well. This reduc-
tion in drag caused the lift-drag vector to move
farther forward to a more vertical position. As
the rotar began to autorotate, the lift-drag vec-
tor moved farther forward, past 90°, producing
more lift and driving the rotor.
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autorotations
can be a real letdown

Now that you've managed to get the helo into
an autorotation, you're in the second phase of
the maneuver, the steady-state descent. This
phase is characterized by zero torque and
constant airspeed, rotor rpm, rate of descent,
and heading. It generally takes 5 - 8 seconds to
reach this condition. During this portion, air-
speed, rpm, and aircraft attitude can greatly af-
fect the performance of the helicopter.

Just like a fixed-wing, a helicopter has one
speed for minimum rate of descent and one
speed for maximum glide distance. Helicopter
descent performance is a function of airspeed
and is essentially unaffected by gross weight
and density altitude. However, small changes in
airspeed can result in large changes in the rate
of descent (see Figure 2).

UTILITY HELICOPTER
AVERAGE GROSS WEIGHT = 6700LBS
ROTOR SPEED = 324 RPM
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Figure 2. Autorotational rate of descent versus

airspeed. (US Army data)
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Most single-rotor helicopters achieve a
descent angle of about 17° at minimum rate of
descent airspeed and from -10° to 14° at
maximum glide distance airspeed; the absolute
minimum rate of descent generally falls between
1400 - 2200 fpm and best glide performance is
roughly 1 mile for every 1,000 ft of altitude dur-
ing the steady-state descent.

For example: the UH-1N has minimum rate of
descent and maximum glide airspeeds of 60
KIAS and 85 KIAS, respectively. At these air-
speeds, the Huey can cover 7/10 nm at 60
KIAS and 1 nm at 85 KIAS for every 1,000 ft of
altitude. Assuming that the Huey pilot has
reached a steady-state condition before reach-
ing 500 ft AGL, the choice of the higher air-
speed gives the pilot 340 more acres (666
acres at 85 KIAS vs 326 acres at 60 KIAS) in
which to find a suitable place to land.

Every helo pilot has heard war stories about
how some enterprising pilot managed to stretch
his glide by pulling his rotor rpom down below
the published minimum. Figure 3 shows this to
be a poor choice for pilots who plan to survive.

ot R v T T T
\
\
b DA = 6000 ft
2200 (— \ s —
\ V = 66 KTAS /
ey /

- \ /¥ = 8800 Ib /
£ 2000 | -
|5
Q
3
o
5 1800 |- —
[
8
« W = 6700 Ib

1600 |— —

1500 | | | |

240 260 280 300 320 340
Rotor RPM

Figure 3. Autorotationai rate of descent versus
rotor RPM (US Army data)

A slight decrease in the rate of descent can be
realized using this technique at low gross
weights. However, the rate of descent increases
rapidly with lower rpm at normal gross weights.
In addition to an excessive sink rate, the pilot
must also contend with the problem of regaining
the lost rpm during the flare. Figure 3 also
shows that if the rpm is allowed to increase
above the recommended autorotational rpm, the
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rate of descent will also increase; therefore,
control of the rotor rpm is critical to descent
performance.

Another error that the pilot can make is to let
the helo enter an unnoticed sideslip. Looking at
Figure 4. the effect of sideslip on the rate of
descent is readily apparent. Not only does side-
slip increase the rate of descent, but as airspeed
increases, the effect is more significant. By the
way, the ball is not a linear indicator of sideslip.

| - [ [
3000 =
o A,
E A
& 2600 - 90 knots 7|
&
2 2200 |- o -
°
°
@ 60 knots J
@ 1800 |- -
«
()
1400 =1
| 1 L L. i
60 40 20 0 20 40 50
Left Angle of sideslip (deg) Right

Figure 4. Autorotational rate of descent versus
slidelsip angle (US Army data)

As airspeed changes, the displacement of the
ball from center is not constant for a constant
amount of sideslip (see Figure 5).

One final thing on the steady-state descent:
rate of descent increases during turns; however,
turns with angles of bank less than 20° have
minimal effect on the rate of descent.

Now that you're approaching the ground (and
at a rapid rate, | might add), it's time to think
about slowing that airspeed and rate of descent
to an acceptable level, usually near zero. The
cyclic flare meets both requirements nicely.
First, as the rotor is tilted aft, the lift vector is
also tilted aft, changing from a driving force to a
braking force, slowing the helicopter. Second.
flaring the rotor effectively increases the angle
of attack on all blades, regardless of cyclic
pitch. This change in angle of attack causes an
increase in the amount of lift and reduces the
rate of descent. Third, the additional lift also
increases the autorotational drive of the rotor,
increasing the rpm unless positive collective is
used to add drag on the rotor. In addition, the
flare also causes the fuselage to pitch up,
increasing the fuselage angle of attack and
thereby the fuselage drag. The amount of drag
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Figure 5. Ball displacement from centered versus
sideslip angle (US Army data)

can be significant, and therefore, the fuselage
shape can greatly affect the flare performance of
the helicopter.

At the conclusion of the flare, having reduced
the airspeed and rate of descent to an accept-
able level,the pilot must apply forward cyclic to
bring the helo to a near-level attitude. From this
point on, the rotor rpm is being sacrificed to
generate lift nearly equal to the aircraft weight
to control the rate of descent. Should the rpm
decay below a point where adequate lift can be
developed, the helo will begin to fall with disas-
trous results. At this point it becomes essential
to emphasize that the helo must be in as near a
level attitude as possible. No matter how
severely it may strike the ground, the damage
will be less if a level attitude is maintained. Ad-
ditionally, as the collective is increased to
cushion the ‘landing, the friction caused by the
additional load on the main transmission bear-
ings will cause the fuselage to follow the rotor’s
direction of rotation, requiring additional right
pedal to maintain heading.

Finally, while any autorotation should be done
in accordance with the flight manual, which al-
ways recommends forward airspeed, a vertical
auto is just as sound aerodynamically; however,
the pilot must be willing to accept excessive
rates of descent.

That does it. The autorotation can be a life-
saver or a life-taker. It all depends on how well
the pilot understands and controls what's hap-
pening to his aircraft. S
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