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TO ACCOMPANYHE AWARD OF THE
KOREN X DELIC LR MR. TROPHY

Fimt Licutenant ‘ﬁ | i an  distinguished
himself by succe| Boowering Wl F-4E aircraft that
was literally shot

On 4 July 1972, was fying an
escort mission ovel NOHHSW when his aircraft
received severe danjfige A SAM, and two ATOL
missiles fired from @8 i utllity systems were lost
and only partial ices were functional.

The rudder was carnmes
chute area gone, G
side shot away, &

sBnes e drag chote and drag
itraling edge slab on each
sustained by the

right engine wings, and the ECM
pod. The fisl I spite of the high
approach speedf N5-1ap approach, the
miarginal controBelE # tontinuous tendency
of the sircraft to sl i ' merman Janded

his alromaft safg

ifgaged the barrier,
iaend danger to

BT

the crew

L S L

The F-4 with SAM, AAA, el ATOL missile damage.
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1. In an ejection from a FLYING airplane, 3, If the initial velocity downward equals or
the speed and direction of flight are often exceeds the initial velocity of the seat, the net

more important than the ejection itself. effect is like having no ejection seat . . . or even
a downward ejection.

o ok oy

the dynamics of

2. If the direction of flight is above or

below the horizon, there will be an initial 4, The zoom maneuver provides initial velocity
velocity up or down ... which is added upward. This is added to the initial velocity of
to or subtracted from the initial velocity the seat, thus increasing the peak height reached
of the ejection seat. by the seat...and the total in trajectory.
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ZOOM AND BOOM

happens, Ejection success rates have
slipped in the past year or so. Just
turn to the inside back cover of this
issue and you'll find some ejection
percentages that might surprise you.

Anyway, let’s take a look at zoom
and boom. Let’'s examine the purpose
of the maneuvers, If you think of the
zoom merely as a means of gaining
altitude prior to ejection, then you've
got a misunderstanding of the purpose
of the maneuver,

The ejection seat separates you
from the airplane with a known,
predictable, trajectory. At any given
airspeed, this trajectory will be
essentially the same in relation to the
airplane, regardless of your pitch
attitude or altitude. Whether your
seat fires upward, sideways, or down-
ward in relation to the ground
depends on your angle of bank. The
closer your bank approaches 90
degrees, the closer you are to having
the chute open at a lower altitude
than the one from which you ejected.

Obviously, if your flight manual
says your seat works at zero altitude,
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that’s based on two pretty important,
yet basic, assumptions — an upright
airplane and no downward vector,
Although that seems obvious at zero
altitude, it's just as important at 2000
feet. To get the most out of your seat,
you must be wings level, upright. (For
an interesting discussion on manual
pailouts, see Major Dick Penn’s
article, ““Upright, Uptight, and Out
O'Sight,” in the March 1973 issue.)

If you don’t think this bank angle
thing is all that important, think for a
moment about the Thunderbird Solo.
What do you think his first reaction
would be if he had problems while
making an inverted pass at 50 feet? If
you answered “get upright”, you're in
the ball park.

OK. So far we've deliberately left
out any discussion of that zoom part
of the title. It all boils down to
vectors. If at all possible, you want to
add to that upward vector your seat
gives you. Let’s look at how that
happens.

If your aircraft vector is level and
the aircraft’s speed is above the

90%

.00

60°

minimum for your aircraft seat, then
the seat trajectory and chute deploy-
ment will be just about what the
manufacturer advertises. The seat will
go up X number of feet, at Y feet per
minute. You'll separate from the seat
while you're above your ejection
altitude. Then, if your seat is a zero
altitude type seat, and assuming you
had the minimum airspeed, your
chute will be fully open before you
fall back through your ejection
altitude.

If your aircraft vector is below the
horizontal, and the down component
of that vector equals or exceeds the
upward component of your seat, the
X feet that the seat throws you will
not take you above the level at which
you ejected. All it can do in this case
is temporarily arrest some of the
downward momentum you had when
you left the airplane.

But if your aircraft vector at the
moment you eject is upward, the
vertical component will add to the
upward thrust of your seat. Your
trajectory will be higher in relation to
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4
6. You could eject inverted in a 30-degree climb at 130 knots 65 FT/SEC
and make it. The vertical component of the seat thrust would
be 65 ft/sec down. And the vertical component of your aircraft
vector would be 65 ft/sec up. 65 FT/SEC
: 2
e

the ground, and you’ll have more time
for the parachute to open. And that's
kinda nice!

In a very low ejection, a level flight
path gives you a minimum margin for
malfunction or delay. Ask any jock
who'’s making a pass at 400 knots and
500 feet what he'd do if he flamed
out — and he'll say “Zoom.” It gives
him more altitude, and more
important, it gives him more time.
Although the old saying is “Trade
airspeed for altitude,” you're really
trading airspeed for time! |t takes the
seat and chute the same number of
seconds to work regardless of airspeed
or altitude (assuming airspeed is above
the minimum for chute deployment).
Your job is to make sure you have
that number of seconds available
before you, seat, and chute hit the
ground.

OK, here come the “what ifs!”
“What if you're in a situation where
you can't climb? Suppose you're on
GCA final, everything hanging, and
flame out?”’

Now you zoom!

And you don’t zoom for altitude!
You zoom for time! You zoom for an
upward vector, or at least for a
decrease in that downward vector.
The more you cut that rate of descent
before you punch, the more time
you're going to give the seat and

TAC ATTACK

chute to work. !f you can level the
bird off, or start a climb before you
eject, you're that much better off. Of
course, you've got to temper this with
the out of control and stall for your
bird. Even using a few of those knots
to decrease your rate of descent will
give you more time.

If you're riding a non-rocket type
of ejection seat, it will come out of
the airplane at about 3600 feet per
minute. Anytime that your airplane is
descending at a vertical speed greater
than that, you'll have a downward
ejection. Another way to put it is that
you'll be throwing yourself at the
ground. That cuts down on the time
available for the system to work.

Rocket seats will give you more
time, but even then, stop and think
about the sink rates that develop
when the engine(s) quit. Time is still
critical. The only way to cut down on
that descent vector (sink rate) is to
act before the airspeed’s all gone.
Think of your airspeed as energy
available to maneuver with. The more
airspeed you have, the more energy is
available to zoom.

Without the engines, that energy
dissipates rapidly. Use it while you've
got it. Don’t wait until you top out of
your zoom. The VVI going back to
zero after a zoom is too late. You've
got more altitude, but since you've

jost that upward vector, you've lost

time. And time is what you want!
You may not even be able to start

a climb. But you will seldom be in a

situation where you don‘t have
enough energy left in the airplane to
decrease your rate of descent. Your
final approach speed is usually about
130 percent of stall speed for the
weight you'‘re carrying. If you use a
little of that cushion, you may not
start a climb, but you'll sure decrease
the rate of descent.

You don’t need to have a Masters
in math to understand all this vector
business. Energy maneuvering is a key
to any type of flying, and the proper
use of energy also extends into the
ejection situation.

A low altitude ejection is a critical
and dynamic situation. In order to get
maximum performance from a
crippled airplane, you've got to know
how to trade airspeed for time. Give
your seat and chute the time they
need to work correctly, and you're
well on the way to a successful
ejection.

If you've planned to use every
ounce of energy in your airplane to
get a favorable ejection vector, then
you're doing the right thing. . ..

Roll wings level,

Z00M,

and BOOM! -
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by Capt Jim Young

|.et’s talk about some people with something in
common. These people are from different parts of the
country, have different backgrounds, different experience
levels, different jobs, and different ranks. Some of them
were on duty, doing their job, and some of them were off
duty, just having fun. Nevertheless, they all have
something in common. Let’s talk about them.

First, there was an experienced scuba diver doing some
off duty swimming and diving with a buddy. He managed
to go down into a vertical shaft, 110 feet deep, at night
with only one of his two tanks turned on. The two men
had told someone where they were going, but did not take
anyone with them. They weren't found until the next day
when several local divers went down into the shaft and
found both men dead. Evidently the man with only one
tank turned on had run out of air, and then the two men
tried to ""buddy breathe’” back to the surface. It didn’t
work. Nobody will ever know for sure what happened
down there in that dark pit, and looking back on it, it
seems kind of senseless, doesn't it?

Next, there was a crew of men that had a C-130 up on
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jacks, performing some checks. When they let the big bird
down off the jacks, they forgot one little step. Just one.
They didn’t chock the wheels. Did you ever try to stop a
100,000 pound airplane once it starts rolling? They
couldn’t do it either. The picture showing a propeller hub
pushing into a hangar wall tells it alf, doesn’t it?

In a similar situation, a crew had taken an RB-66 off
the jacks, and were towing it. This one happened after a
number of retraction tests had been run. The checks were
complete, and the ground crew was ready to take the
plane out of the hangar and back onto the flight line. At
least they thought they were. The jacks were lowered and
removed, and the tow bar was connected. They moved the
aircraft approximately twenty feet and started a left turn.
While in the left turn, the left main gear began to collapse.
The left wing tip, engine tub, tail cone, drag chute can,
and left gear door settled to the pavement to the tune of
4,845 dollars and six mighty red faces! You see, the left
main gear had not been fully extended prior to starting
the towing.

Then there was a young airman that got up, dressed,
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