FLYING THE

C DA STARETS

ADIAN ARMED FORCES HAVE
DENTHE KHEED DESIGNED

LOC
F-104 FOR EVERYTHING FROM PHOTO
ECON TO NUCLEAR DELIVERY. HERE,
FOR THE FIRST TIME, IS AN EXCLUSIVE
REPORT ON WHAT IT IS LIKE TO FLY THE

B "MANNED MISSILE"
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Cn a sub-zero, mid-winler night,
at a farmyard somewhere in the
Canadian prairies, the ‘only indica-
tions of life are thin, vertically rising
columns of vapor emanating from
house and barns. All ‘occupants,
human, canine, and bovine, are en-
joying their allotted eight or ten
hours of daily hibernation.

Into -this frosty, pastoral scene,
comes an alien, uninvited, but not
unfamiliar, intrusion. A sound, that
begins as a hint of an insane bliz-
zard, rises incredibly swiftly into an
ear splitting crescendo; then re-
cedes, equally quickly but with a
marked change of lone, a disgruntled
werewoll bemoaning the escape of
an intended victim.

Dogs howl, cows trample nervous-
ly, and a rural family multer or curse

afr combat

in their sleep

tion of a Ier(Er to a puﬁan may
be begun. For this intrusion may
come again, ‘and  again,
morning.

The das!urbances are caused by
one or two men, encased by roughly
eight tons of metal and eleciranics,
as well as five or more fons of kero-
sane. The farm is localed on a train-
ing route of a banshee officially
known as the CF-104 Starfighter.
Anytime over ten tons of mass moves
at over 750 feet per second, audible
evidence of its passage will be
very prominent, to everyihmg within
earshot.

Through some quamt accident of
design, the 104's engine, a General
Electric J-79, emils .a sound that is

positively supernatdral. A high-pitch-"

he mental composi-

before |}

.1 was on L the - in: i;ﬂunal' :
staff of No. 417 Strike/Attack/ R econ-
naissance Training,

~at

Canadian Armed Forces’ Buﬂ{ ﬂold A

Lake, Albertp. The vehicle of training
was the CF-104,

The F-104 Starfighter—designed by
Lockheed in the United Slates and
built in Canada, Germany, ltaly, the
Netherlands, and Japan—is flown by
more Air Forces than any other jel
fighter in the western: world, Many
versions exist; Air Superiority Fights
er, All-Weather Interceptor, Ground
Attack Fighter-Bomber, Nuclear Strike
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d. fuselage,
“thinnesl wings ever mnurl
on an operational airplane,” it
seems more suited to a launching
pad than a runway. Like the bumble
bee, it _has so litlle lifting surface -
that it shouldn't fly, A glidec.it is not,
Front the date of the olficial an-
nouncement by the N
National Defepse that the 104 I“dﬁ
been selected fo rep!aca the F-86 '

“tinkering Wi

| had approximately 3,000
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"ot flying the 1 t-over a hundrad. check lists” and emeargency
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The author rolls his Starfighler high over
Alberta with the MNorth Saskalchewan
River in the background. Most pilots

agree thal he F-104 can roll much faster
than any pilol would want lo.

The check list for the 104 is of
the thickness of a short pocket novel,
In the Emergency Section, seventeen
items are considered '‘critical,” and
twenty-one are so-called “less crit-
ical.” On studying these, it Is small
comfort to find that the final solution
to roughly half of these is the word
“Eject”! Warning lights are all over
the cockpit, however, there is a
MASTER Caution Panel that illumi-
nates whenever any of the Bird's in-
nards feel an illness coming on.
MNeedless to say, all attention is given
any warning lights.

When airborne, the pilot of a
single-seat combat airplane rarely
finds it practical, or even possible,

Close-up portrail of the author flying the
CF-104 Starfighter. The pholo was taken
from another CF-104 using a 7T0mm Vitner
pholo recce camera. (E. A. Seilz)

CF-104 in normal landing configuration
at CFB Cold Lake with the drag chute
deployed. If the braking parachule did
nol deploy, there is the dislinct possibility
that the Starfighter would roll oll the
end of the runway.

to consult a printed list of Emergen-
cy Instructions, The critical emergen-
cies are usually over, one way or
another, before the list can be taken
in hand, let alone read. To cite one
example, a pilot taking off for a
routine Maintenance Test Flight felt
and heard his engine explode on
lift off. Just seconds from eternily
he reacted correctly, and survived.
The first five CF-104s for the Royal Ca-
nadian Air Force, later Canadian Armed
Forces, high over a wilderness area in
Canada. The Starfighter was the firsl
operational Canadian fighter 1o be
equipped with an afterburner and the in-
credible performance took many trainees
by surprise. (RCAF)




The gear of the CF-104 is designed to
relracl in a split-second. Note the ventral
fin and the arrestor hook. The first CF-
104 flew on 26 May 1961, (Lockheed)

The total time from brakes off, take-
off roll, explosion, ejection, to para-
chute landing, was under thirty sec-
onds. He was slightly singed by the
final explosion of his erstwhile
conveyance.

Check lists are studied, emergen-
cies visualized and practiced in the
| simulator, then commitled to the
soul, or should it be vice-versa?
Check lists are studied after emer-
gencies, to confirm the rightness of
your actions to yourself, and to a
Board of Inguiry, it the incident was
serious enough. If a pilot has done
his homework, he will react to a
given situation as instinctively as a
striking snake. Then, having done _._'
all in his power to make up for the
fallibility of man-made gadgetry, he . Y
either leaves the machine 1o its own _M
devices or lands it with or without
expending some perspiration, Either
way he will feel cleansed. A cock-
pit full of adrenalin is a magnificent - o R T
destroyer of over-confidence.

The big day finally came, my first - -
flight in a CF-104, Two versions of -
the Starfighter are available, single

and two-sealters, The first three trips
would be in the dual, with an in-
structor riding shotgun, This was a
good thing. After that first flight,
most of us were saying “Hail Mary's’
for that guy in back. Oh, most of
us would like to think we could have
gotten the thing up and down with-
out bending it. but it would have

While operating in Canada the CF-104
pilots had to fly over some of the mosi
inhospitable wilderness on the face of
the earth. The single-engined Starfighter
gave good service and the mainlenance

problems were kepl to a minimum. The ; ? ol o
CF-104 is shown deparling from CAF o4 i ? "i‘#
Cold Lake on a iraining mission. (RCAF 9% e T L

#137550) % b o T ST A e
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An RCAF Starfighter is shown in company
wilh F-104s ol Germany and Japan. Ger-
man Starfighters were produced by
ARGE Sud, the South Group, thalt co-
ordinated the manufacturing programs
that took place at four Lockheed-licensed
German factories—Messerschmitt, Dor-
nier, Heinkel and Siebel. (Lockheed)
been a wild ride. You see, very few
Canadian pilots had had any pre-
vious experience with afterburners.
To pilots not accustomed to the ac-
celeration of an AB, the takeoff per-
formance of the 104 is not just sur-
prising, it has a demoralizing effect
simifar to riding a runaway train.
The flight itself? After a month
A CF-104 shown at Edwards AFB. The
Starfighter has been fitted with a cam-
era/recon package and a long nose
probe for flight dala information. Cana-
dair, Lid., with headquarters in Monlreal,
was the prime conftraclor for the CF-104
and constructed enough aircraft to fill
eight squadrons. (Lockheed)
The main features of the CF-104 are
illustrated in this cutaway drawing. It Is
interesting to note thalt more than two-
thirds of the fuselage is devoted lo engine
and fuel cells. (Lockheed)

of preparation, strapping in, starting,
and taxiing were almost anti-climatic.
Pre-takeoff checks just like the
simulator, whaddya know?

Mow, a firm grip on stick and
throttle, and let's do it! On the
brakes, throttle to full military power
—100% rpm, all vital gauges in the
green, and release brakes. The Star-
fighter starls a sprightly roll forward,
but as the throttle goes outboard and
full forward, it sags as the jet ex-
haust nozzle opens wide. Then —
Wham! That conglomeration of metal
and people trembles with energy as
a white-hot fire ignites in its tailpipe.
Inertia protests and | am slammed
back into my seat as the bird leaps
forward. There are five engine
gauges you are expected to check
before reaching the line-speed mark-
er, a distance-to-go indicator two
thousand feet ahead, This is where a
pre-computed airspeed must be
showing, or the takeoff aborted.

The cockpit is a blur, and I've
.missed the marker. | hear the voice
from the back . . . "Line speed OK.
Aotate now. Gear up. GEAR UP!" My,
he's impatient. "OK, flags up and
watch your attitude. Pull the nose
up. Look at your Mach!" Christ, |
can’'t see over the nose now. | missed
the line speed, and the 170K rota-
tion, and the 190K liftoff, and almost
the 260K gear speed. And now he's
yakking about the Mach! Where in
hell's that ASI? There! We're just
supersonic going up through 12,000
feet. | pull the nose up to what ap-
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pears vertical before the Mach Meter
bleeds back subsonic.

The voice again: "Hemember, we
want to level off at 35,000, You want
to start lowering the nose about
3,000 feet early.” By the time | find
the altimeter again and react we
are through forty grand. The Man
takes over long enough to pull the
throttle out of Burner, and |evel
off. Had | entertained thoughts of
flying this bomb without benefit of
dual instruction?

Level, without AB, the 104 flies
very much like any other jet fighter.
There is one very marked difference,
however. Sub-sonic, at over 35,000,
this bird can lake very little “G" be-
fore a gentle airframe buffeting be-
gins. Yes, stall warning even though
the TAS is over 500K. There really
isn't very much wing out there. A
few turns and other ordinary ma-
neuvers show that while it is sur-
pringly heavy on the controls, it is
fantastically responsive; a hint of
aileron deflection and it's inverted.
Three-sixty degrees of rotation take
place before the stick can be fully
moved right or left. An aileron/rudder
limiter is in effect when the gear
is up and/or the flaps are out of
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Land position. Without this limiter,
at Mach 2, full aileron deflection
would rotate this bird at over 700
degrees per second.

We do some stall approaches,
and | mean only approaches to the
stall. If the 104 is full stalled, its
high tailplane is made ineffective by
interference of airflow from the wing.
Some lift from the unstalled fuse-
lage tends to bring the nose up fur-
ther. The airplane then tries to walk
on its tail, like a swordfish walking
on walter frying to spit out a hook,
then goes into an exotic maneuver
called "Pitchup,” from which it can
take up to 35,000 feet to recover.
Very few pilots intentionally submit
themselves to that kind of excitement.

In a stall approach the most im-
portant instrument is the Automatic
Pitch Control gauge, really an angle
ol attack indicator. It is monitored
through airframe buffeting, Stick
Shaker, and Kicker. These last two
are just what they are called. At
a certain angle of attack the APC
system sets up a vibration in the
conirol column. At five knots or so
above the stall, a forty pound force
pops the stick forward. If you argue
with the kicker, you may tumble




through five or six miles of sky
whether it's available to you or not.
Not unnaturally, this device is out of
action in landing configuration. You
wouldn't want the stick to flip out
of your hand twenty feet up during
a minimum speed landing. However,
the Shaker is never out of the circuit.
You haven't lived until you've seen
that stick blur during final turn while
riding as a passenger in the back of
a two-seater.

Mext on our schedule is supersanic
flight, and we proceed to the range
area under radar control. Clearance
received, | move the throttle to full
AB. It lights and the bird lurches
forward. | watch the Mach Meter with
fascination. The indicalor reaches
one; the altimeter and vertical
speed indicator twitch; and we ex-
ceed the speed of sound. There is
a new sensitivity in the 104, its air-
frame seems to announce that it is
now in the element for which it
was built,

Acceleration is fairly slow until
we reach Mach 1.5, then begins in-
creasing rapidly. The 1AS is ap-
proaching 700K. Since we're at 35,-
000, that speels over 1,000K true.
The lwo-seat GF-104D with wing tip
fuel tanks installed is limited to Mach
1.8. This is because the fuselage,
with its bulbous, two-cockpit cano-
pies is now providing more than
enough lift for level flight. The wings
are nearing a negative angle of at-
tack. Tip tanks aren't stressed for
a negative angle of attack at those
speeds. This is not the case in the
single-sealer, with its smaller canopy.
On reaching the red-line, | simply
pull the throttle out of Burner. De-
celeration is brisk, but the bird will
remain supersonic for some lime at
full military power.

“l have control. | want to show
you something.” The instructor takes
over and bends the 104 into a fairly
hard turn, holding the angle of at-
tack just below Shaker range. It
responds happily, but without AB,
speed falls off rapidly. Holding the
turn, he says, "'Watch the Mach and
tell me it you notice anything as we
go subsonic.”

| watch. The needle retreats
through one, and right now there is
a positive stall warning airframe
shudder. "If you should ever have oc-
casion to do some violent supersonic
maneuvering, and your APC systems
are out, remember there is no air-
frame stall warning above Mach Onel
You have control." Yeah! The guy
in ground school did say that super-
sonic airflow breaks away in a clean
shock wave, not in rough burbles like

Pilots of the Canadian wing assigned to
NATO are shown ready to demonstrate
their nuclear bomb carrying CF-104s.
The CAF has since withdrawn from the
nuclear capability role. (NATQ)

ordinary wrecked air. Point taken;
supersonic snap rolis are a thrill |
can do without.

Half to two-thirds of our fuel has
been burned up. It is time to return
to the roost for a couple of attempts
at landing. Ninety per cent rpm,
takeoft flap down when speed is
below .85, and point her back to the
circuit.

The circuit and landing are flown
in the F-104 very much like any
other jet fighter, which is quite un-
like the procedure in conventional
airplanes. The pattern is joined at
the Initial Point, three miles from the
landing end of the runway. Over the
button, the machine is hauled around
into variations of a 360 degree slow-
ing and descending turn to a land-
ing. There are a number of opera-
tional reasons for this type of pat-
tern, not the least being that is the
fastest way to bring down a large
number of aircraft, singly, or in
formation.

We hit the Initial at the prescribed
325K, advise the tower, and aim
down the runway. Now! Over the
button, bank and pull three "G,"” and
the speed bleeds to 260K as we roll
out downwind. That's undercarriage
speed and down it goes. Abeam the
button at 240K, | select flaps to Land
position, and roll into Base turn.
Maintain power and at least 200K in
the turn. Should be lined up a mile
back and 300 feet up. Let the air-
speed drop to 170, and fly her down
“Don't cut power on roundout,” the

Man said. Speed brakes out and
she greases on with a dual squeak
of tires.

Touch and go. We do it again.
Flaps up to position, speed brakes
IN, three zots of lorward trim on
the stick-mounted button, and full
Mil power. Shed of the majority of
its parasitic fuel load, the 104 doesn’t
know its Burner isn't lit. We're air-
borne again in less time than it takes
to tell it. Three hundred knots and
haul it up into 45 degrees climb
and 60 degrees bank. Man! It wanis
to accelerate even in this attitude.
Throttle back to settle downwind at
gear speed. Wheels, flaps and 170 on
final. This is going to be a full stop
and | momentarily forget the much-
memorized drill. Over the button
habit takes over. Crunch! We collide
with the runway, bringing an oath
from the back seat. My face is red,
I've been briefed a hundred times if
once: you NEVER close the throttle
on landing the F-104 till you're on,
or within six inches of the ground.

Why not? Because the F-104 uses
BLC, or Boundary Layer Control, to
permit it to fly slower in landing
configuration, BLC is a powerful
blast of air over the upper surface
of the flaps when they're in Land
position, i.e., leading edge at 30 and
trailing edge at 45 degrees of de-
pression. BLC draws its air from
the engine compressor, and requires
at least 83% rpm to maintain. If
engine power is cut to its B7% idle
rpm, the airplane isn't about to stall,
it already has—you are falling. Nor-
mal touchdown is 150 to 155 knots.
Minimum, but absolute minimum,
fouchdown is 140K. At this speed

supporting lift is transferred fo
the wheels, regardless of runway
location.

There are, however, many occa-

sions when power is cut after round-
out. In most emergency landings the
pilot will use only Take Off flap se-
lection, which is 15 degrees of de-
pression for both leading and trail-
ing edges. This involves a final ap-
proach speed of 195K and a touch-
down of 170 K, and up to 2,000 fesl
more landing roll. With flaps in TO,
the airplane is much more respon-
sive and a go-around is infinitely
less scary than with it all hanging out.
An emergency in itself, and the
bane of their existence to the in-
structors who have to demonstrate
it, is the totally flapless landing. With-
out flap the Starfighter's miniature
wing is fully appreciated, or cursed,
depending on point of view. The air-
plane is unhappy at anything under
(Text continued on page 72)
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CF-104

(Text continued from page 47)

300K, and that's the speed you main-
tain till you're lined up, as far back
as possible. On final, speed is re-
duced to 260K, and gear is lowered.
Then a minimum of 235K is held till
roundout. Touchdown occurs at 195K,
with the Stick Shaker chattering like
a rattiesnake’s alarm. The drag chute,
deployed at its upper limit of 185K,
is wonderfully effective, and wvery
necessary. Its failure would result
in coming to a stop with cherry-
red brakes, and/or a set of blown
tires.

Yes, the power can be cut before
touchdown in both TO and flapless
landings. since BLC is not a factor.
Not too far back, however, as in
both types of landing, and particular-
ly the latter, the attitude is very nose
high and a great deal of support is
obtained from lift vectored engine
thrust. It still drops rapidly when
power is cut. It is this landing atti-
tude that frightens instructors dem-
onstrating the flapless landing. They
can't see the runway until they're
over it.

It is noteworthy that the F-104
was used in training X-15 pilots in
landing that rocket ship.

With the required dual completed,
all solo is flown in the single-seater.
It is only slightly different. It is some-
what heavier, carrying more internal
fuel, has an aulo-pilot, and has a
higher limiting speed with tip tanks
installed. It is in the single that |
reach Mach 2 for the first time. That
this is the limiting speed is nol due
to lack of thrust to push it faster,
but rather due to a rise in tempera-
ture at the engine air intakes. When
the critical temp is reached, a red
light that says SLOW begins flash-
ing in the cockpit. This occurs at

just about Mach 2. To my knowledge,
no one has ignored this warning and
continued to accelerate. | guess that
peculiar combination of curiosity,
guts, and stupidity is pretlty rare.
Who really wants to find out what
happens when the front of an engine
starls to melt at about 1,400 mph?

The airplane's raw excitement re-
cedes as training progresses but
over-confidence remains well buried.
Ever lurking in the back of the mind
is the hard fact that if anything goes
a little wrong in a 104, your correc-
tive action must be correct the first
time! Or your $2,000,000 go-cart can
be destroyed, bruising you in the
process.

The machine is as reliable as its
designers and builders could make
it. However, since men and materials
are fallible, and Acts of God aren't
always benevolent, a pilot must be
prepared for the occasional unpleas-
ant suprise. The F-104 has been de-
scribed as unforgiving. | don't like
that word. Critical, yes, but 89.9 per
cenl of its panics can be survived if
the right action is taken at the right
time.

It is perhaps a mixed blessing that
the characteristics of an ailing F-104
make for easy decisions. It has been
said that if this bird flames out, it
lands straight ahead, regardiess of
current position or altitude. In truth,
it has an engine-out glide ralio of
three-to-one, or a half mile forward
for every thousand feet of altitude, It
takes a minimum of 12,000 feet (15,
000 is a more realistic figure) to com-
plete one 360 degree gliding turn,
With its minimum glide speed at
245K, the idea of bellying it into
the nearest pasture just isn't on. First
impact would result in a ball of fire.
To make it to a runway, you must
have your flameout pretty close to
home, and fate is rarely that co-
operative. So if that engine quits,
give it back to the taxpayers and

walk home,

Preoccupation with emergencies
lessens as time is logged in train-
ing. It is in some navigation phases
ol its purpose in life that the CF-
104 gives drivers some of their great-
est thrills. Strike and attack are
basically low-level roles; the lower,
the better. Ordinarily low flying is an
anathema to authority, civil or mili-
tary. It is akin to speeding in a school
zone. Violators can suffer the extreme
penalty.

In this role a select group of high-
spirited fighter pilots are suddenly
given a license to steal, as it were.
Not enly are they allowed to fly be-
low legal altitudes, they are ordered
down to the trees. Talk about Cloud
Nine!

Flight at very low heights can be
among the most exhilarating of
human experiences. Skimming tree-
tops, getting right down into fields,
seeing the startled faces of wingless
earthlings, is a sensation little short
of godliness. Double your speed and
double your pleasure, it is a trip the
likes of which cannot be chemically
duplicated. Not without its price,
though, for it is as dangerous as ex-
citing. A split second’'s careless in-
attention can result in a brush with
unyielding earth, disintegrating
airplane and crew.

Very few vehicles fit more natural-
ly into wvery high speed, very low
level flying than the Starfighter. One
of the more serious problems with
this type of flying is turbulence. Its
washboard effects can shatlter a
lightly loaded aircraft at speeds in
excess of 400K, The thin-winged 104
eats up rough air with scarcely
a burp.

On one of my early solo flights,
having completed the mandatory ex-
cercises and having a goodly load
of fuel remaining. | decided to ex-
periment with my pointy-nosed pur-
suit ship. | wanted to see 600K on
the ASI while close to the ground.
Accordingly, | headed into the range
area where anything goes. Getting
comfortably close to the trees, | let
‘er rip, at full military power.

It is impossible to describe the
sensation ol speed that Is yours
when charging over the landscape
at over 1,000 feet per second. Direct-
ly below, if you dare look, is a
simple blur. Objects half a mile from
your path recede as rapidly as fence
posts viewed from a racing auto-
mobile. Isolated trees appear on the
horizon and pass under in seconds.
They seem to duck at your approach.
All, but all, your attention is riveted
to the onrushing pancrama ahead.
The airplane seems to have a death
wish, wanting to go lower and faster.



| knew this kiddy-car shouldn't go
supersonic without AB. | sneaked
a peak at the ASI and did a double-
take, It read 640K and Mach
599991

Unable to resist temptation, | slip-
ped it into full Burner. The bird
lurched ahead, oblivious to Sonic
Number One. | let it run till it ex-
ceeded 700K It is safe to assume
that it was a little noisy below. Fear-
ing that | might leave the range area
| hauled it up into a "G" rotation.
Through 10,000 feet and not yet ver-
tical, my charict was still stomping
on Professor Mach's Unily. As we
started to go inverted, | eased up
on elevator pressure, barely keep-
ing mysell in my seat. When the
horizon finally appeared, | rolled into
level flight and throttled out of AB.
| sat there, revelling in sensations,
marvelling that | more or less
was in control of this thing. | had
started an Immelman from the deck,
and rolled out at over thirty-five
thousand feet!

We don't do such things every
day. We fly our low-level cross coun-
tries at a sedate 450K, high level at
Mach .8, or 540K, only rushing into
target areas at up to 600K. High
speed makes navigation easier. Beam
winds have less effect, and time cor-
rections can be effortiess. Of course,
it the navigator boo-boo's, that same
speed can take him off his map in
seconds. MNavigation is really a
simple procedure. Point your con-
veyance in the right direction, pro-
ceed at a given pace for a given
period, and you're there, barring
complications, that is. The measur-
ing numbers don't matter, they could
be furlongs per fortnight.

when | was checking out in the
CF-104, only two roles were in vogue,
Strike and Recce, Both are meticu-
lously planned navigation missions,
with a few uncomplicated bombing
or shutter-clicking maneuvers thrown
in. Challenging, certainly, but not
totally satisfying since only a small
portion of the steed's performance
capability is utilized.

The low flying is great but there
are other temptations. Very often we
have ten or fifteen minutes of reserve
fuel remaining after completing the
prescribed training exercises of some
solo missions. If the weather is right,
this is play time. The Starfighter does
all standard aercbalic maneuvers
with comparative ease, but, if one
gets careless, will invent one or two
new ones.

The positive allerons will roll it
with the thought and a barely per-
ceptible pressure on the stick. Ver-
tical rolis are pure joy. Put 600K on
the clock, light the Burner and pull

it straight up. With the stick partially
over you will roll up out of sight,
losing county everytime, and recover
in the vicinity of 30 grand. One never
does more than one maximum rate
roll. Nol only does partial aileron give
sufficient rate of rotation, but with
maximum rotation the center of
gravity of the long fuselage divides
itself into two centers, one each for
nose and tall. These separate C/Gs
are not equi-distant from the center
of rotation, and will, therefore, begin
a sort of spiral around each other,
probably ending in some sort of roll-
ing tumble. The final outcome of
this maneuver has not been fully
explored.

In the looping configuration the F-
104 requires a bit more care and skill
than airplanes with lower wing load-
ings. For example, the Canadian Arm-
ed Forces' basic jet trainer, the CL-41
Tutor, can be looped with idle pow-
er starting at 200K. With idle power
there is no way a 104's nose could
be raised past 45 degrees above the
horizon without the airframe rebelling
violently.

While the “missile’” can be looped
with or without afterburner, the mili-
tary power loop is more of an ex-
ercise in critical attitude aircraft
handling than an aerobatic ma-
neuver. Starting with as much air-
speed as you can muster short of
Mach 1, you gingerly haul the nose
up, drop takeoff flap as soon as the
airspeed drops below 450K, and con-
tinue over the top about 12,000 feet
higher than starting altitude. Here
the speed is reading below anything
you ever saw in level flight, but since
you're holding almost zero "G,” it's
still fiying. If that speed falls below
100K, the gyroscopic effect of your
rotating turbine may alter your air-
craft heading up to 90 degrees in
an inverted, flat skidding turn. You
don't argue with it, but let it do
exactly as it will. A twitch of the
stick here will bring on pitch-up
(down?), but with the aid of gravity
you can recover from this much more
readily than the right side up variety.
The back side of the mil power loop
is normal, though not always in the
intended direction.

With the burner lit it's a different
airplane. The extra 5,800 Ibs. of push
allow you to haul it around at high
“@G" figures like other jets. Most
common starting speed is 450K,
though a sloppy and unround ver-
tical 360 degrees of attitude change
can be accomplished with entry
speed as low as 375K. Loops inside
5,000 feet can be managed. You
come out of burner on the back side
of a loop, or the “G" loading re-
quired to avoid excessive buildup of

speed would be crushing. You do
not, however, throttle below 100%
rpm. The thrust that is converted tc
lift-vector by the lfifteen, or more,
degrees of angle of attack that is
maintained throughout dive recovery,
is very necessary for that recovery.

With practice, a very impressive
airshow can be put together in the
104. It's exceptional acceleration
from slow flight to very high speed
can be utilized to good effect. Thare
are a couple of no-no’s, however.
To my knowledge, no one has ever
completed a double loop, or vertical
figure eight, in a Starfighter. And,
of course, any kind of stalled ma-
neuver would end an airshow most
impressively with a large cloud of
black smoke,

Some of us occasionally, and
against orders, played at air combat.
Some suspected shorlcomings were
confirmed and others discovered.
Rearward visibility, one of the most
important desirables in a fighter air-
plane, Is lousy. This is a common
failing in most modern fighter de-
signs; collective density of brain ap-
parently having taken possession of
the creators of combat aircraft the
world over. All were apparently con-
vinced that their own particular Mach
2 brainchildren could never have
equally speedy opponents sneak
into 8 o'clock killing positions, Of
course, all had eagerly subscribed
to the theory that the death-knell to
the old fashioned dogfight had long
since sounded. Vietnam has brutally
disproved that ever lingering, ever
surfacing, bit of wishful thinking. It is
interesting to note that the third
generation of supersonic fighters, ex-
emplified by the F-14 and F-15, are
sporting all-round vision canopies,
last seen in the F-B86 Sabre.

We very quickly confirmed that the
old Sabre-style rat racing, scissoring
and buffeting right on the stall, or in
gut wrenching turns sometimes right
down to the deck, was not the 104's
lifestyle. When both attacker and
evader have to pay more attention to
flying than fighting, then both have
slipped out of their steeds’ best per-
formance envelope — fatal error in
real combat against most other fight-
er designs. In any case, simulated
combat between identical aircraft
hardly ever proves anything beyond
relative pilot abilities.

It was not until we had completed
our training sojourn at Cold Lake
and had been organized inlo a squa-
dron at No. 4 Wing, RCAF, near
Baden-Soellinger, Germany, that we
had opportunity 1o try our “Wingless
Wonders™ against more convention-
al fighter hardware. Not immediately,
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(Text continued from page 73)

nor with official approval, were we
able to cast the glove of challenge
roundabout. We had, after all, been
formed as a MNuclear Strike Unit.
Bombers! We carried neither guns
nor rockels, nor the associated
sighting equipment.

Officialdom had feared, when the
F-104 had been selected for our Air
Works as a Strike and Recce vehicle,
that our pilots would turn and fight
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it intercepted, forgetting the primary
mission. It was considered more
desirable, apparently, to keep the
bombers defenseless, to risk losing
weapon, aircraft, and pilot than 1o
have the pilot jettison his nuke and
return home, possibly with an enemy
aircraft destroyed. This philosophy
prevailed until 1971, when it became
current philosophy that the capability
of nuclear retaliation to nuclear at-
tack was too heinous a character-
istic for our image as a mod and
liberal and progressive nation, and
we opted out of nukes as of De-
cember 31, 1971. Since then the
Canadian Forces have been re-rig-
ging their CF-104's for conventional
weaponry at five or six times what
the original cost might have been.

Toothless though we were, we pre-
tended armament, and took runs at
anything military that intruded into
cur sky. These acts of sham belliger-
ence usually took place on the way
home from practice nuke delivery
missions. The coincidence that these
little hassles occurred at our air-
planes' best fighting weight, i.e., with
less than half a fuel load remaining,
was as much plan as happenstance.
Very few aircraft in the world are as
weight-sensitive as the Starfighter,

Regardless of weight, however,
there are damn few warplanes that
cannot out-turn the 104. Only one
comes immediately to mind and that
is the F-101. Its wing loading is In
the same ball park as the 104s. It
also has the same pitch-up or super-
stall characteristics. The F-105 is
also in the same wing loading ca-
tegory, but with its low mounted tail-
plane it can hang in there at low
speed and full burner turns at angles
of attack that would have kickers
activated in both the F-104 and F-
101. The F-4 and F-5 are both
blessed with more wing per pound
and therefore have shorter turning
radii. Compared to our stub-winged
“Missile,” the Della-Wingers, the F-
102 and F-106, and the French
Mirage Ill, can take square corners.
Our only advantage over these being
better acceleration and less airspeed
loss at high “G" loadings at very
high speeds, like supersonic.

It goes without saying that 104s
don't get into turning contests with
trans or subsonic fighters. When con-
tending for a piece of sky against
these, the name of the game is to
indicate speeds of 600K or better at
low altitudes and Mach One Plus
when higher up. Some of these slow-
er birds can display mongoose-like
agility if they spot an attacker in
time. If the jockey of a supersonic
not-rod allows himself to be lured
into a ring-round-the-tall chase at



anything below Mach .95 he very
quickly finds himsell leading the
conga line,

Regardless of the calibre of op-
position, the F-104's only real forte
is speed. When Mach 2 is the base
figure and combat is actually joined,
a speed advantage of 100 to 200
knots can be easily neutralized by
gun and missile. Positioning at time
of contact counts for everything for
the attacker, as evasive maneuver-
ability does for the attackee. Posi-
tioning is a matter of luck, eyesight,
and/or radar control or warning.
Combat at Mach 2 would be decided
in seconds, and contact lost.

When a 104, or any other Mach 2
fighter, finds itself with speed or
height advantage over a larget that
is flying subsonic, that advantage
need never be lost regardless of the
target's max performance. The lar-
may save Itself by evasive aclion, but
its mission profile will be disrupted
and thal's the name of the game.
Sure, airplanes like the Starfighter
¢an snarl around the sky at up to
750K at tree top level, and up to
1,200K at high levels. They can do
it and threaten everything in a given
area, using an exotic technique to
go up and down called "Energy Ma-
neuvering.” They can do it and be
practically invulnerable to attack. But
they can't do it for very long or
very far from home. Supersonics
mean After-Burners and that means
fuel consumption of up to 48,000 Ibs.
per hour for the 104 at 750K at
low level.

When not chained to a rigid flight
profile supersonic flight can pro-
duce some pretty delightful kicks.
In Canada, supersonic corridors are
rigidly controlled and limited to un-
populated areas. In Germany, at that
time, as long as we were at 30,000
feet or higher, the area didn't matter.
In one of my early free romps after
arriving at our base on the Rhine,
| was lurking just above the contrail
level al about 36,000 looking for a
victim on whom to pounce. | spotted
one, a little lower, about thirty miles
away, the white condensation vapor
trailing him for miles. | went full
burner and went after him, sliding
directly under his 'trail, in his blind
area. The setup happened lo be per-
fect, | was hitting Mach 1.95 just as
| passed him. It is fortunate that |
didn't have a proper gunsight with
which to do a simulated firing pass,
because I'd gone through him. It was
a two-seat F-100D, cruising at a gen-
teel Mach .9, that | steered to miss
by thirty feet. | knew my bird's per-
formance even though this was one
of the first times | was playing at
the top end of its envelope. But |

hadn't really thought about, let alone
visualized, and overtake speed in the
vicinity of 700 knots! | passed that
F-100 when | was mentally a mile
back! My mental jolt was at least
as great as that of the guys in the
100. The shock wave of my passage
must have had them thinking they'd
been in a collision.

As | was recovering from my sur-
prise, my instincts took me into a
hard climbing turn to establish a
perch from which too launch another
pass. Naturally, my eyes were over
shoulder 1o keep my victim in sight.
| still had their 'trail when | arrived
in the desired position, parallel to
their heading and 4 o'clock high.
The Slick Shaker rattled, and |
glanced into the cockpit. Airspeed
—about 280K, Mach—just over 1.0,
altitude—nudging 66,000 feet! Je-sus!

| forgot my simulated hostility,
rolled inverted, and gently pulled the
nose down loward more hospitable
climes. | returned to base resolved
to do a lot of studying and think-
ing on this machine's max perform-
ance envelope. A flameout in those
higher regions, engines can starve
for air, would result in loss of pres-
surization and extreme danger to
pilot, ME, since ‘'Moon Suits” were
not on issue. | recall horror stories
way back in my intake of aviation
lore that blood boils at altitudes in
the sixties of thousands of feet, in-
variably with fatal consequence. You
can do yourself injury by flying too
high, as well as too low, in this
airplane.

In the next three years that con-
stituted my tour in Germany, | came
to the |nevitable conclusion that
while the F-104 can be an effective
combat aircralt if it has everything
going for it — speed, altitude, and
position—it is not an outstanding
one. It can do ils things only at very
high speeds and associated high
fuel consumption. The Starfighter
does many things well, but nothing
best. Each and every item in its
bag of performance tricks can be
matched or bettered by many other
airplanes.

A spectacular feat of design and
engineering it may be, but more in
appearance than fact. Its two most
outstanding features, the high tail
and tiny wing, are more liabilities
than assets. The high tail, because
its position makes it ineffective at
high angles of attack, prevents full
utilization of what little wing area
the airplane has. That wing, mounted
on a research vehicle designed to
log most of its flying time at over
Mach 2. would make sense, on a
working airplane such as the F-104 is
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deterrence have failed prior to De-
cember 31, 1971, our 104 jockey's
contribution to the chastisement of
the ungodly would have been Nuclear
Strike Combat Profile Missions.

The Nuke CPM is basically a sim-
ple mission. Its purpose is merely to
place an assigned weapon within
effective distance of an assigned
target. When a nuke is the payload
another very important requirement
is added to our airborne retaliators’
problems for the day. Nukes must
be detonated within a very rigidly
controlled time block. The desirabil-
ity for accurate unloading is easy
to understand. So is a desperale
need for punctuality, if it Is thought
about twice.

Very often targets that merit nuke
attention are located in relative prox-
imity of each other. If a tight sched-
ule was not strictly enforced, one of
your buddies might just be too near
your objective and be vaporized
when your super flash bulb lights up.
Worse, you might be exposed to an
ally's war effort yourself. Worse still,
in the opinions of cost-conscious
planners in various headquarters,
would be such misfortune befalling
you before you were able to place
your “payload,” thereby lessening
the overall megatonnage delivered,
cost-effectively, After a fashion, the
nuke CPM resembles a car rallye,
but the incentive for accurate timing
in navigation is somewhat greater.

Three years of sightseeing frips
in the form of practice nuke CPMs
over much of Western Europe and
in hundreds of friendly combats, no
one was shot down by live weapon-
ry. After innumerable and totally con-
fusing misadventures with some
European Air Traffic Control orgrani-
zations, | was posted back to Canada
to CFB Cold Lake as an instruclor
on CF-104's.

European Air Traffic Control, pat-
terned after North American and
ICAAQ approved procedures, doesn't
always turn out to expectation. In-
terpretation varies, | guess, but some
French, Italian, and Greek controllers
sometimes interpret air regulations
in ways completely incomprehensible
to outsiders, We were exposed to the
first two five or six times annually
on flights to Decimomanno, Sardinia,
where we did our weapons training
and to the third only occasionally
on flights to Athens or Cyprus.

The Deci haul was in the vicinity
of 700 miles and meant an IFR Flight
Plan at altitudes between 30,000 and
35,000 feet. Two thirds of the flight
was over France, the remainder over
the Mediterranean and Sardinia un-
der Italian tolerance. France control
would usually assert its authority

soon after contact by giving us a
change of cruising altitude, quite
often to an unacceptable high or low
level like 50,000 or 10,000 feet. When
the new flight level was declared un-
acceptable, the reply from the con-
troller would be: “Your flight plan is
cancelled!” and silence. Only a
MAYDAY call could evoke further
conversation. The first time it hap-
pened you wondered whether you
were expected to bail out, go home,
or continue. After that first time it
became the preferred way to travel,
weather permitting.

After passing Corsica, ATC clear-
ances were given reluctantly by the
ltalian agency, Rome Control. Res-
ponse to radio calls was invariably
slow in coming, but could sometimes
be hastened if one said loudly and
distinctly: “Roma Controla, this is
. . ." An exasperated voice was
once heard to say: “Luigi, answer
the Goddamn phone!” MNo answer,
but a few day later a NOTAM came
through to all NATO flying units
which stated: “Rome Control is not
to be addressed as Luigi . . ."

One improbable story persistently
made the rounds for some time. A
Canadian aircraft going into an lta-
lian Air Force airdrome in bad
weather asked for and was handed
over to radar for a Ground Controlled
Approach, The operator put him on
course and advised him to com-
mence descent on the glide path. Si-
lence followed. Nearing minimums,
the pilot called GCA. The reply:
“Canadian Air Force . . . You on
course, on glide path. Don't toucha
nutting . . ."

Greek ATC was more predictable.
They would reply only to aircraft
over compulsory reporting points or
destinations. At no other time would
they condescend to communicate
with mere pilots. In one way at least
my return to Canada was a welcome
change; ATC operates more or less
as it is meant to.

On the theoretical night of the
opening paragraphs | might be com-
fortably strapped into the front cock-
pit of a two-seat CF-104D. In back
| have a trainee who has an Instru-
ment Flying Hood covering his cock-
pit. The gauges are the only way he
can keep his marbles right side up.
The sounds | hear are the reassur-
ing whine of the J-70 in the back-
ground accompanied by the whisper
of air rushing over my ftransparent
hood.

| am reasonably busy, monitoring
our bird’s speed and heading, check-
ing our position on map and radar,
checking our time, in seconds, over
recognizable features on radar and
visually if possible. And, most im-

portant, keeping an eagle eye on
our altitude, Al our speed, a couple
of hundred feet can be lost in a
heartbeat.

| hear some muttering too. I'm
only monitoring the numbers | see
in the cockpit. The trainee in back
is flying the machine. He mumbles
as he stays within one degree of
heading, one or two knots of ground-
speed, and twenty feet of altitude,
making all height errors on the high
side, Before airline drivers develop
superior sneers, | want to point out
that he is doing this less than 500
feet above ground and that the fore-
going are less than half of his
total task.

In his left hand he holds a strip
map of his route. To this he attempls
to match the indistinct, continuously
changing forms on his radar scope
which is his only link to the outside
world. He eliminates all track error,
He does not revise his Estimated
Time of Arrival at his target; he re-
vises his speed to meet that ETA
on the second.

He has been assigned a Time-on-
Target of a given second. His little
flash-producing practice bomb is to
detonate on that second, after fall-
ing several thousand feet. Two ob-
servers, positioned at scoring sites
near the target with walches syn-
chronized with Base Operations, will
check time and accuracy when they
see the flash,

He becomes a litlle busier later
in the mission. Some 75 miles from
his target he accelerates to roughly
1,000 feet per second and stabilizes
at a new and lower height above
ground. He locates a tiny, fuzzy blip
on his scope and homes in on it, al-
lowing pre-computed Kentucky wind-
age for the drifting effects beam
winds may have on his bomb. Having
completed his Armament Check List
he will depress the Timer Bomb Re-
lease button at exactly the right
tenth of a second when his cursor
touches the target on his scope,
Precisely on signal he will fly the
airplane into the correct delivery and
escape maneuvers and recover safe-
ly. Having just survived seven or
eight of the busiest minutes of his
lite, he can relax.

He has just completed the oper-
ational portion of a Night Radar Com-
bat Profile Mission. He can relax as
he turns lo something more mun-
dane, like recovery at base Into
simulated below IFR minima weather
conditions. He may have lost a
couple of pounds in honest sweal,
but he hasn't given a thought to
sound pollution or to the natives of
the northern prairies who may have
cursed our passage. ke |
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