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with reheat. Normal takeoff weight of
the prototype was about 57,000
pounds, with the Mark 2 expected to
be somewhat less because of the
lighter Iroquois. So we’ve got maybe
a 55,000-pound airplane with an
available thrust of 60,000 pounds.
Now think about that for a while. We
are confronted with the rather awe-
some prospect of a loaded Mark 2 Ar-
row being propped up on its tail,
lighting the afterburners, and taking
off straight up, right out of sight, un-
til it runs out of air at 60 or 70,000
feet. It would have left a Phantom
rocking in its wake turbulence. De-
sign top speed was officially quoted
at Mach 2.5, limited not by available
power, but by the temperature limits
of the aluminum airframe. The whis-
pers were that the Arrow would be
able to top Mach 3 in short bursts.
The Arrow first flew on March 25,
1958, amid national fanfare. (“First
flight news blankets world!” trumpet-
ed the headlines). Pilot Jan Zurakow-
ski, after a 3,000-foot takeoff run,

steered the CF-105 to an uneventful
35-minute first flight, and within a
month the prototype had passed 1,000
mph. The second prototype Mark 1
had just reached Mach 2.3 when the
axe fell.

Prime Minister John Diefenbaker,
perhaps influenced by Britain’s
notorious White Paper of 1957, which
forecast doom for manned intercep-
tors, decided to entrust the defense
of Canada to the Boeing Bomarc mis-
sile. So, on February 20, 1959,
Diefenbaker shot the Arrow out of
the air, after spending $250 million.

Pandemonium ensued. Avro
claimed the government had given
them absolutely no warning, and the
same day laid off every one of its
13,800 production workers and engi-
neers. The government claimed Avro
was trying to make them look bad.
But in fact, Avro was left with almost
nothing to do—the consolation
subcontract to build the Bomarc’s
wings went to Canadair.

Diefenbaker explained his position
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this way: “The production of obsolete
weapons as a make-work program is
an unjustifiable expense of public
funds.”

The RCAF had wanted 100 Arrows,
and the government said it would
cost $781 million (Avro claimed, per-
haps a bit optimistically, that they
could build them for only $400 mil-
lion). The Bomarc program, on the
other hand, would cost only $111 mil-
lion, since the U.S. was paying for
two-thirds of it. (After all, we benefit-
ed from a good Canadian defense
system.)

As it turned out, the Bomarc was
more trouble than it was worth (the
vibration of a passing truck could
disorient the guidance system), and
the nuclear warheads didn’t arrive un-
til five years later (interim warheads:
sandbags). So Canada bought McDon-
nell F-101Bs, which are still its first-
line interceptors.

Meanwhile, on the other side of
the Atlantic, the RAF’s ancient
Canberras were getting older every

day. And simultaneously with the
Pentagon, Whitehall was beginning to
see the vulnerability of high-altitude
bombers to Russia’s rapidly advancing
missile technology. (Gary Powers and
his U-2 had done much to solidify
that notion.) America and Britain
came up with a similar approach to
bomber penetration: high speed, low
altitude, under the radar. Our answer,
of course, was the F-111. Britain’s was
the TSR-2.

TSR stood for tactical strike and
reconnaissance, and the 2, as it
turned out, meant too expensive. The
TSR-2 did indeed have ambitious
performance targets: Speed at alti-
tude, Mach 2-plus; speed on the
deck, transsonic; combat radius, 1,000
miles; takeoff distance, 600 yards from
unpaved strips. Also called for was to-
tal terrain-following capability.

After getting the development con-
tract in 1960, BAC engineers decided
to forego the swing-wing approach,
despite the fact that de Havilland’s
Barnes Wallis had done much of the

basic research in that area in the "40s.
They chose a tiny, highly loaded delta
for simplicity and good gust response
at low altitude, then strung full-span
blown flaps along the trailing edge
for short-field performance. Which
presented a sticky problem: where do
you put the ailerons? On the tail, of
course. (North American’s shipboard
Vigilante also uses this all-moving
“taileron”” approach.) And then, for
goodness’ sake, they put flaps on the
tailerons.

Like the F-111, the TSR-2 had ter-
rain-following radar. Built by Ferranti,
it could even pick up powerlines
(good for finding general aviation air-
ports, perhaps). The inertial guidance
system was incredibly sophisticated—
mission profiles punched out on
magnetic tape could be fed into the
TSR-2’s computer, and it would
obediently fly the whole mission
automatically with no help from the
pilot. Which was a shame, because he
was provided with all sorts of goodies
like head-up displays and moving
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map readouts. All in all, the TSR-2
was the most ambitious bit of
technology ever undertaken in Britain.

The engines were Bristol-Siddeley
Olympus 22R Mk 320s, each providing
33,000 pounds of push with reheat.
The 22R version of the Olympus was
the last version before the Concorde’s
Olympus 593, and approaches it in
performance. So you can imagine
what you get if you put half the Con-
corde’s power into something a third
its size.

The TSR-2 was rolled out in 1963,
but the first flight was frustratingly
delayed until September 27, 1964.
BAC’s Bea Beamont made two quick
circuits of the field with gear down
for a total flight time of 14 minutes.
The second flight, another 14 minuter,
didn’t happen until three months lat-
er—the engines had used up all their
overhaul time in taxi tests, and had to
be replaced.

The frustrating early delays gave the
TSR-2’s critics plenty of time to
mount the opposition, which was
based mainly on money. And they
had a point. R&D costs had ballooned
from a projected 90 million pounds to
300 million pounds ($720 million),
and the total cost for 150 production
TSR-2s had grown to 750 million
pounds ($1.8 billion).

Meanwhile, the TSR-2 was begin-
ning to do some useful flying. There
were minor problems with fuel sea-
lants, overstressed turbine shafts, and
a balky landing gear, but the gear was
finally retracted on February 6, 1965,
and the prototype began flying sever-
al times a week. Pilot Beamont,
obviously aware of the project’s
precarious status, lavished praise on
its handling. But to no avail.

Harold Wilson’s newly elected La-
bor government didn’t share the Tor-
ies” concern for national prestige and
advancing the state of the art. In
February, Wilson cancelled two major
projects (the HS 1154 VTOL fighter
and the HS 681 transport), sent an
evaluation group to Texas to look at
the F-111, and gave the TSR-2 a
temporary reprieve pending further
study. But it proved to be only
temporary, and a March 31 Cabinet
meeting killed the TSR-2 for good.
Britain would buy F-111s at $5 million
apiece (each TSR-2 would have cost
$12 million), the howls of anguish
from Britain’s stunned aerospace
industry notwithstanding.

The prototype TSR-2 became a tar-
get at an RAF strafing range; another
was handed over to eager students at
Cranfield’s College of Aeronautics for
dismantling. And of course the F-111
had a few overruns of its own, the
price went out of sight, and Britain’s
main tactical aircraft of the '70s will
remain the ubiquitous Phantom. |

100 WORLD’S GREAT AIRCRAFT « 1972

Above, the first prototype TSR-2 lets it all hang out.
Full-span blown flaps gave good short-field performance.
Below, welders cut up the 750-million-dollar machine
for scrap. The carcass ended life as a gunnery target.
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