


WHEN I first saw the F-104 Star-
fighter 1 knew in an instant why the
press dubbed it “the missile with a man in
it With its sleek needle nose and long,
slender (uselage it looked like it was doing
Mach 2 just sitting still. Affectionately
called the *“Zipper™ by those whoflew it the
F.104 had razersharp leading edges and
stubby wings which contributed to its
lightning-quick appearance. It's horizontal
stabilizer was sel high on the tail fin and
was shaped like a "'T" for optimum stabil-
ity from takeolf to plus Mach 2. This aft
section, with the entire horizontal stabilizer
moving &8s a “fying tail,” 5 a unigue
festure. The success of the Starfighter’s
empennage proved to be one of lhe few
times such a design performed satisfactor-
ily.

‘The innovative canopy design was an
aviator's dréam. Pilots werc on top of the
world while comfortably poised on the nose
of the aireraft, enjoying virtually unlimited
wisiblity. It was akin to a motorist being
seated on the hood of a car rather than con-
{ined behind the wheel. The excellent rear

¥i ty wie especially important to
hgln.er pilots and had been unequaled until
production of the F-15 and F-16,

‘The I-104 cockpit was entered via a metal
stepladder placed alongside the canopy.
From the top of the ladder, you stepped into
the cockpit, placing the heels of your feet
into the stirrup attachment. This {astencd
the spurs onto the end of a cable as you put
foot pressure against the snap. The rest of
the procedure consisted of 3 backpack-Lype
parachute and conventional two-shoulder
harnesses attached to the lap belt. Sub-
sequent modifications to the West German
F-1MG aircrait have included the Martin.
Baker seat, which did away with wearing
the backpack-type parachute,

‘The very first models of the F-104A had
downward ejection. The aircraft was de-
signed that way because when using up-
ward ejection the scat would not clear the
high vertical tail during high-speed ejec-
tions in excess of 1.8 Mach. However, a
mudification was made to change all the
aircralt o upward ejection because the
success rate of downward ejection was not
very good and the probability of ejecting
above 1.8 Mach was considered unlikely.

The intricate and detailed design which
had gone into the layoul of the F-104 Star-
fighter's cockpit was evident immediately
upon entry, The 360° cockpit visibility was
previously unmatched. In addition, the
simplified instrument panel was one of the
best ever constructed. Every switch was
within easy reach, annucistors were
grouped fogether for high visibility, and
gauges were easy lo read and interpret.
The simple instrumentation, with em-
phasis on such features as the i

Aober: Messerli next fo his F-104.

made this “manned missile’ a fighter
pilot’s best friend.

Pilots were required to wear spurs on the
heel of each flying boot. These spurs wt-rn
fastencd to the end of cables

ment immediately. Quick and simplo
pre-takeofl checks, coupled with rapid ac-
eeleration in rpm, made the airerafl ideal
for seramble starts and taken(fs. Even the

[rom the stisrups of the ejection seat. '11|u
maneuver proved to be a bit tricky during
my first few allempls to get hooked up
properly, but once I got the hang of it, | was
not even aware of the attached cables. This
design was Lo prevent knee and leg injuries
during cjection. The cable would retract
and pull your feet safely back within the
stirrups prior to the ejection sequence.
There was no doubt that when you stepped
into the cockpit of the F-104 you sirapped
the aircraft to yoursell and became part of
this awesome muchine.

Once strapped in, it was one of the Ea'zlw
aircraft to start. The starting ure
consisted of connecting external electrical
pawer and air pressure. The procedure was
rapid and included the following steps:

a. Start-Stop Switch — place to
Start.
b. 10% rpm — throttle Ml of cutoff.

(Fuel flow -mmi
. M% rpm—l it
% rpm — Start- Stun Switeh to

Stop.
. G7% rpm, Idle Power — discon-
nect external power.

The entire procedure only took about one
minute once electrics and air were con-
nected. The pilot therefore could be taxiing
n roughly 152 minutes. The J-79 engine ac-

and to throttle move-
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taxiing of the pilot’s
position Iinﬁxcnﬂmmd the aireraft. The
great visibility, together with the short
‘wing span and nose-wheel steering, made
you feel as if you wore the airerafl; Con-
sequently, vou could taxi in and out of tight
areas that no fighter has been able (o do as
well since.

During its time, takeoff in the Starfighter
was an experience like no other. After tak-
ing the runway for engine run-up on a cold
day, it was impossible to hold the aiveralt
using brakes without skidding. Lineup was
especially eritical beeause the instantane
aus aceeleration could place you 50 feet off
centerline if you were nol initially centered
on the runway

One of my most memorable moments in
aviation was the initial takeoff in a clean
Starfighter on a cold day at Wright-
Patterson AFB. As I advanced the throttly
to military power, the engine began its
familiar howling seund. Its force was 5o
strong that the aircraft appeared Lo crouch
while the brakes were being held. Upon
brake release, the plane suddenly shot
down the runway. The early afterburneron,
the J-79 had four distinct stages. As eich
one was lit on takeoll Toil, it feft as thoughl
had selected an additional afterburner:
With the slightest movement, I rotated the
nose and my plane leaped [rom the
runway — I was airborne?!

‘These breathtaking accelerations were
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very improssive and regulacly left the pilot
behind the aireraft on his initial sorties,

The subsequent climbout was no less
spectacular than the takeolf roll. Within 20
seconds after brake release the sircraft
was airborne at 186 Lo 210 knols depending
upon load and ambient air temperatures
and altitude. The ship passed through 350
knots indicated very rapidly thereafter and
seconds later it had reached 8 Mach, At
this speed you eased the stick back and
began & constant Mach climb. The climb
altitude was close ko 45° and made you feel
asif you were lying on your back with your
feet pointed lowards the sky. In looking aft,
it was difficult to see the wings because
they were posittoned so far back on the
fuselage. Looking off to the side, you could
se¢ the runway falling away and becoming
a thin grey line, while inside the cockpit the
VVI was pegged at 6,000 rpm. In thigclimb
profile it was no surprise that the aircraft's
performance was well shead of the cockpit
instrumentation, such as the vertical vel-
ocity indicator and lagging altimeter.

Below are the Lockheed F-304 Starfighter
“world time-{o-climb records™:

9842 feel —
secomls

(3,000 meters) — 41:85
58:41

coneds
29, st feet — (9,000 meters) — 1
Imnlllu 21:14 seconds
o feel — (12, Doe maler\l —1
inute 39:30 seco)
44, 2I2 feet — (l-mm mHLrsl —2
minutes 11:1 seconds
85,616 feel — (20000 meters) —3
minutes 42:99 seconds
82,020 feet — (25,000 meters) —4
minuies 26:03 seconds

IBW Teet — (8,000 meters) —

Invartably, pilots would overshoot their
level-aff altitude until they became famil-
iar with the F-104's tremendous climb
r-peed and. attained a feel for the afreraft
be substituted for by in-
The Starfighter's level-
continued to illustrate
why the aireraft, was a real performer in the
air. Its in-flight acceleration was superior
to any other aircrafl. Deliverics began as
early as 1957 and the aircraft, although not
the smallest fighter in the inventory (the
F-5is smaller inlength and weight), has the
shortest wingspan ever introduced into the
U.S. inventory, During the time (1957- )
when the USAF utilized the Starfighter in
an gperational role, it could virtually dic-
tate at will when toengage or disengage Air
Combat Maneuvering (ACM) with any
other aircraft,

CCELERATING from .9 Mach to

Mach 2 in the F-104 took less
three minutes; however, the tra
from subsunic to supersenic speed was
hardly noliceable. While slipping through
the sound barrier, the Mach needle jumped
slightly, providing the enly indication that
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The breathtaking lakeoll in a Starfighter.

Jotl were traveling bevond the speed of
sousl, Between .90 to 1.4 Mach the aireraft
besitated slightly. but then the engine went
Into T-2resel.” This allowed the engine to
overspeed and increased the thrust. The
turbines whined at 104 percent rpm, and the
sudden increase in performance again re-
minded you that the Starfighter was truly a
supersonic bird. The F-104 was the first op.
erational jet aircraft to exeeed Mach 2 in
level flight. It also proved it could man-
euver and [ight at thatl speed. Throttle
movement was unlimited, speed brakes

stabilizer just below neutral 10 recover be.
fore pitch-up oceurred. Bul the kicker cauld
be rendered intifective if Lhe pitch rate in-
puts were fast enotigh 1o allow the contrals
to pass through sale transient ranges oo
quickly. When these warning indications
ditl occur the pilot needed only Lo release
the pressure on the stick and fly out of the
dangerous condition, The 1104 needed to
be controlled in the vertical plane allowing
for high-energy maneuvering. This re-
sulted in maxinum use of the aireraft's ac-
celeration and power.

Another the F-104

couldbe ¢ ded. and all flight
could be attemptod while flying within the
supersonic speed range. When fying at this
high sped, retarding the throttles out of
afterburner was like applying brakes; as
You felt the sudden deceleration, you again
were reminded of just how fast your air-
craft was traveling.

1 have always felt that the F-104 was an
honest airplane — if altention was paid to
its operational limitations and warning
systems. However, it was a terribly unfor-
Riving alreraft for the ham-fisted jock who,
refused to handle and treat it gently, for
those pilots who attempted to muscle the
controls and were not smaath and deliber-
ate with the aircraff. 1t wae possible to
pitch-up the aircraft i you ignored the
angle of altack-airspeed relationships and
built-in stick shaker. But even if you ig-
nored these indications, it had a stick
kicker built into the system which au-
tomatically positioned the horlzontal

was the boundary-layer eontrol sysiem
which provided greater lift. High-velocity:
compressed dic was piped from the engine
into the wing, where it was ejeeted from a
slotted tube over the upper surface of the
trailing edge wing flap. These streams of
air smoothed out the airflow over the wing
flap and allowed pilots to land at lower
airspeeds of 180-185knats instead of hurling
themiselves towards the ground in excess of
200 knots,

Initially, formation flying was quite dif-
ficull for a pilol becsuse of the short wings.
While rocketing through the air at super-
sanic speads, pilots were unable to detect

the initial banking by the lesder untilhe had

already established a bank inte or away
from them. Night-formation {lying was
especially challenging; however, a modifi-
cation of adding special wing-tip lights and
formation-strip lighting alleviated this
problem. Once pilots were no longer re.




Glimbing out atler a swecesshul straling e,

quired to play eatchup with their leader,
F-104 flights became the most llustrative
sxamples of close-formation flying.

The “Zipper’’ also had the distinction of
being an extremely stable platform for
weapons delivery. Again the Starfighter's
phenomenal aeceleration contributed to
the aircraft’s combat capability by pro-
viding the instantaneous overtake required
for launching missiles so that they had
airspeed advantage needed for overtaking.
Guns firing 4,400 rounds per minute carned
this aireraft an awesome reputation. Other
aircraft went to great lengths to avoid any
air-1o-air confrontation with the Zipper.
When not armed with missiles, it often car-
ried 2.75™ or Napalm on the pylons.
This reduced some of the ¢lean configura-
tion capabilities; however, a Zip with any
weapon was the meanest thing of its day,

Firing the weapons only can be described
as effortless, The Lockheed designers built
the entire aireraft with simplicity s their
majer pbjective, One only had (o set a
couple of distinctive switches, set the
sights, and fire. And once engaged in comi-
hat, few aireraft could eseape the wrath of

the F-104. The simplicity and ease of in-
terpretation allowed the pilat o coneen-
(rate on manenvering for position in order
1o destray his target.

Highly suphisticated radar for its day
also aided the pilot in his quest for air
superiorily. The air-lo-air radar was both
accurate and reliable; but the real advan-
tage of the Zipper's low-level system capa-
bility was the contour mapping and terrain
avoidance. Today's tervain-lollowing radar
is the direct result of the F.108 system’s
success, This systom was preatly advanced
{or its time and provided the pilot the capa-
bility to navigate the aireraft for strikes
into enemy territory

Teannot talk about bailing out as | have
er ejected nor have 1 witnessed anvone
ejecting from an F-104 aireraft

On anormal training mission, 3

with flaps in the takeoff position, selsup a4
G turn ente downwind, Once rolled level on
downwind, it was immediately ready for
gear down and full ding flaps. Within
seconds it was time to roll into & seooth,
Tinad turn and begin the descent Lo the run
way, At this point it was a power-on ap-
proach all the way, in ordi
boundary layer control activated for the
extra lift required while flying at slower
airspeeds.

nulated flamesut patterns provided an
extria measure of excitement, Hi-Key was
set up ab 10,000 feet aver the runw,
within moments you were starting the flare
with a boreendous sink rate, With & 240 knot
touchdown speed and the distinet fecling of
literally falling cut of the sky, it is no wen
der that flameoat procedures were only

ized for pr i ¥ palterns.

for a clean airerafl is about 1.5 hours, Tip
tanks increased the endurance to approxi-
malely 2.5 hours

B.\L’lc in the pattern, the F-104 was
ke aceful falcon gliding in For an
effortless landing: Rolling into the piteh,

The F-104 provided an extreme
platform for instrument approaches.
Paired with airersft response. this made
approaches relatively simple once the pilot
became familiar with the accelerated
sequence of events. n the air traffic
controllers had to be reminded of the F-
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Close wing-tip tormation

104’s high approach speeds. 1f not, they
would be back at the final approeach fix
while the pilo was already in the flare! Of
course, any good landing in any aircraft
was always a challenge, and as the tires
squeaked at touchdown and the drag chute
burst open, pilots experienced the ultimate
satistaction of having slipped the surly
bonds with 5 Zip.

The success of the F-104 was highlighted
by the overwhelming foreign demand for
this aircraft, Several versions were built
and with the introduction of the F-104G, the
ircraft was heraided as one of the greatest
achievements in American aviation. Con-
tracts were signed with West Germany,

An F<104 atmod with Sparrows.
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Canada, the Netherlands, Japan, Belgium,
Norway, Denmark, Greece, Turkey, Spain.
nalist China, and Pakistan, Further-
re, Ui largest international
production resulted from factories such a
Lotckheed, Messerschmitt, Fiat, L‘mrmrr
Heinkel, Siebel, Fokker, Ay da
Mittsubis o The use of
spevial modifications for astronaul testing
andshort (zero length) launch testing along
Wwith the outstanding production record at-
tested (o the 1047 reliability and safety. In
all, over 2,500 Starfighters ha [t
duced, and over 15 countries have uh!lrn‘i
this nircraft
Some imp:
lished by the Z

records ostab-
udse;

Waorld Altilude Recard
2

World Speed Record
1404 % mph
(‘..m \\1 \\’ Irwin, USAF

USAF Tim
TARGET:
172 miles from bas
Time-do-Intercepl: 8 minates, 399
seconds

apt, M. Schall, USAF

Capt. B. Jones. USAF

10 Dec. 1958

-pl Record

to-Interc
5,000




Breaking ground from a teuch-and-go.

(i

Tt F-104 in the "Zelf” configuration for & rero length takeof.
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World Altitude Record
First aireraft to exceed 100,000 feet
103, 395.5 feet
Added World Time-to-Climb Mark
98424 feet (30,000 meters) in 15
minutes
Capt, Joe B. Jordan, USAF
" 1459
‘The F-104 became the only aircrait ever
to hold world records for speed, altitude,

and time-te-climb, simultaneously.

The Starfighter also always the first
aircraft to deploy during any erisis. In
September 1958, it was sent to Taiwan
defense of the Republic of China and wa
unofficially eredited with being a major
factor in preservation of peace at Quemay.
Later in 1981, several squadrons deployed
to Europe in response to the Berlin cri

Force Base

Brig. Gen. Robert E. Messerli is
Commander of the 45th Air Division, Pease Air
MNew Hampshire, the largest

Again, in the Cuban missile crisis, it was
the F-104 that was called on first to be ready
to defend our country. Even after the deci-
sion had been made to phase out the o
craft, squadrons were sent to Vietnam and
Thailand from 1965-1967. Clearly the Zip
was our “*Acein the Hole"” and inits heyda;
wherever the Zips flew, there was nothing
that could compete.

Strategic Air Command flying division. Gen-
oral Messorti has command respansibility for
SAC's two FB-111 wings and two B-52 wings.
In addition he monitors the readiness status
of four Air National Guard air refueling units.




