
nder a clear blue sky onMay 27, 1959, the doors of a hangar at Toronto's
Malton Airport parted with a rumble. As a crowd of reporters watched, fas-
cinat€d, four men in white lab coats rolled out what looked like an enor-
mous aluminum cough drop.
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Shtiifrfuffit'rfkirr*ifugq fert, $e_t above fields, Srass ana airt swirUng arouna it.
*I-his urconventio_nal circular vehide, lutown as the Awocar, rises vertically and
traveG ovei Ure ground on a cushion of airr" intoned the film's narrator. "It will
be able to operate without prepared bases and travel over terrain beyond the
S-idse-irtbapa.billty:.of.wheelediir:tracked,'ve'-hicles,? .,,i ",, -,,

Here, then, was a machine that promised to be as useful in the cold war as to-
day's unmanned aerial vehicles are in Afghanistan-and one based on the same
idea: a btatform thai''c6did''Either hoVer'oi'fly, deDending on the mission. The
saucer was touted as capable of watching the enemy or darting off to intercept
his aircraft and shoot it down.

But what the vehicle actually did could in no way be called "flying," says Fred
Drinkwater. He should know; he tried to fly it. "This one violated every aerody-
namic stability and control concept imaginable," the retired test pilot recalls.

Disappointing performance eventually doomed the military's interest in the
disc, but some of the technologies developed for the cra.ft survive today in more

successful vehicles. One such offspring,
a small aerial robot called the Moller
Aerobot, has been given the job of in-
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directior," says Whittley. But exactly
how would you harness the jets'blasts
to do this? The team settled on the idea
of a controllable flap around the en-
tire circumference of the saucer-the
members called tt afocusing ring.

The next question was how to direct
the three engines'thrust evenly around
the ring. The team devised an internal
ducting network that carried the ex-
haust through a 90-degree turn and
then took it out to the circumference
of the saucer (see diagram, opposite).

Calculations showed that the jet ex-
haust could also be harnessed to drive
a separate rotor in order to generate
more thrust. The jets were therefore
arranged so their exhaust was direct-
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ed at the tips of a five-foot-diameter
rotor mounted horizontally in the
saucer's center. Thus driven at high
{pffi, the rotor sucked air from above.
The ducting network carried that air,
along with the jet exhaust, outward.
For hovering, the pilot would use the
stick to actuate the focusing ring, which
directed the extraust evenly downward.
For transitioning from hover to for-
ward flight, the team designed hvo con-
trol surfaces: "transition doors" redi-
rected the flow in the aft third of the
saucer from downward to rearward,
and control vanes would then deflect
it up or down for pitch or roll control.

But the engineers predicted that as
the Awocar transitioned off its cushy
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ground bubble and picked up speed,
it would be unstable in pitch. The pi-
lot would be continually jockeying
the stick back and forth to prevent it
from stalling nose-up or pitching nose-
down into the ground. In most con-
ventional airplanes, the horizontal sta-
bilizer looks after that. The Avrocar
had no tail, so the team designed an
ingenious mechanical connection that
automatically deflected the control
vanes up or down, simulating the ef-
fect of a tail. Slight horizontal motions
in the spinning rotor would automat-
ically control those vanes, so the pi-
Iot could occupy himself watching for
the enemy.

So far, so good. After the rollout fan-
fare, Awoca"r No. 1 was mounted in a
test rig to put theory to practice. En-
gines were fired up. But as the throt-
tles were advanced to full power, ela-
tion fizzled. The J69s' combined thmst,
2,700-plus pounds of it, wasn't pro-
ducing the effect predicted.

The engineers deduced the problem:
The air sucked in from the rotor was
cold and the jet pipe exhaust was hot,
and when the two were mixed, the re-
sulting flow was turbulent and would
not stick to the duct's inside walls. The
result: 30 percent of the thrust was lost.

The team tried various tricks, but
nothing budged the Avrocar out of
ground effect. Though the Army had
firmly required that achievement, the
company "decided to carry on and fly
the Awocar at a reduced thrust level
in the grotmd cushion, and modiSr the

duct at alater date to pick up the miss-
ing thrust," Frost later wrote.

The team members pressed on to-
ward a first flight. At least they'd have
some kind of milestone to crow about.
Awocar No. 2 was chosen for the at-
tempt. To prevent another surprise,
the team used three stout cables to
tether the saucer to within a few feet
of the ground.

In September 1959, company test pi-
lot "Spud" Potocki climbed in and lift-
ed off for the first time. He spent the
next six weeks feeling the Awocar out
on its leashes. By early December he
was ready to throw off the tethers.

From a hover, he eased the stick for-
ward. Canopy off (in case a quick exit
was called for) and engines scream-
ing, the Awocar skittered over the tar-
mac, blasting dust and debris, rocking
and dipping like a FYisbee in slow mo-
tion. It was arr amusing spectacle, but
not terribly impressive. Potocki could
not get the saucer to exceed 30 mph,
or to rise up more than three feet into
the air and off its ground cushion.

The team faced a Catch-zz. Avro
could ask for more funds to cover a
pricy redesign of the ducts, which might
help the saucer lift out of the ground
effect. But the effort would be wasted
if the company couldn't demonstrate
stability. And how could the engineers
determine stability if they couldn't get
the vehicle out of ground effect?

The solution turned out to reside
wift NA,SA TheAirForce hadtheAwo-
car brought to the agency's Ames cen-

69



Z(,
E

=2
F
U)
=LU
F
CC
Ou
j
=LU
U)

=
Z.
O
F
FE
O
o_-
(./)
z.
E
F

cc

(/)
l

o-
O
F

=U)

Z..;
ZO
J
C-)
cc
LU

F-C9
cc

ter in northern California for testing
in the facility's 40- by B0-foot wjnd tun-
nel. To see how stable the craftwould
be in free flight, NASA set it up on 12-
foot legs, like a creature from The War
of the Wortd,s, and equipped it with
movement-sensing instruments.

The testers cranked up the wind to
simulate airspeeds over 30 mph, and
stability did in fact deteriorate. To see
if a pilot could keep the craft level at
such speeds, the engineers sent NASA
test pilot Fred Drinlanrater to Toronto
to try flyrng the other Awocar.

Today, relaxing on his deck in Cal-
ifornia and eyeing the hummingbirds
among the hibiscus, Drinkrnrater recalls
inheriting the flying saucer from his
predecessor: "I met Spud, he briefed
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ffie, and within an hour I was flying -hate to use that word-first tethered,
then a free flight."

Drinkwater says the saucer wasn't
difficult to operate. "To lift off you just
added full power. It hovered easily."
Then he tried to gather enough speed
to escape the ground bubble. "Desmond
Earl [Avro Canada's chief aerody-
namicistl insisted you could get out of
ground effect by charging forward and
suddenly pulling up," he recalls. "But
after repeated tries, I never could get
it to do that. It just kept going like a
wobbly saucer."

I ask if the wobbling could have been
caused by PlOs-pilot-induced oscil-
lations-a phenomenon in which the
pilot's attempts to correct pitching mo-
tions actually increase their amplitude,
rather than diminish them. Drinkwa-
ter laughs. "You couldn't get it to PIO,"
he says. "It wasn't that responsive."

Awo tried yet another angle: getting
a pilot with no helicopter or VTOL fa-
miliarity--one who could approach

the flyrng without bringing potential-
ly counterproductive habits to bear.
Awo test pilot Peter Cope strapped in
and tried. Flyrng it four times, he had
no more luck than the previous two pi-
lots. "It was a very dirty thing to fly,"
he recalls today from his Bellevue,
Washington home. "The canopy would
ice over, so I had to fly it with an open
cockpit." As the saucer flew past at
30 mph, it churned up ice and water
from puddles on the tarmac, drench-
ing Cope ir-r spray. "You could hardly
see anythiflg," he says.

His attempts did, however, succeed
in entertaining the passengers of Vis-
count turboprops passing by on Mal-
ton Airport's nearby taxiways. "I could
see all their faces pressed to the win-
dows," he says.

nver the course of 10 years, Frost's
I ldream had shrunk from a saucer
trtearing offat 1,500 mph and 100,000
feet to one chugging along at 30 mph
and three feet. Irr December 1961, hav-

fs fftfs fh* r*at FLYIHG SAUSHR ?
I)l:SlillTi l.{tiNl}}itit)s {.}$ "t-r'l''.r'rtttt, iu i}l({rull* t}ut Be rsi.tI*lit ;r*l li:rl1 crelliirl* trrn+* t&-r5i-{t {}.r:rt
irl tl';rrs }.lu{c'r's. ;r*n.i hrr ltirt itlttss*i nliri irr, l: t';,rtri::ui itir.;rt{i :r:;uirii*"-f*rff. A!.-V,,-t-{}[*.
$(rv{rrnru{rrq }xiis **l:re {irnr*riri r* ra}iir ir*ifil iirr $.A.ltrlJ}**1*ff;, ha+ h*ri o i,.rr.li;;r ri+_ir;:+ *ticr

tl*tritrl: ih* ;l+r:ihilitl' Iilil'" 1j':{ }.}rir'r"f$ lie iir:ln lrrrrri:;in u c..rrrlil.rlrc.,,.il*,1-r(c l!hr}{ri rh* ,r iurir. tl,nil,
rillist pi;tltr::::,. ;? *..-t3lls rt:gs<*g;trli i4;it:lqi1r1if ih;ti Ii:c_,, i:ul'r il*rr* tll,i th+ Ilfrri({i i,a,; l-<lrli ;ri.lclrj,.ltRil
'tlt*t* ;lirt't lw|rlr+h :t$ittl;ti." !u.t,r:rrc ;irv1 nirr.:; .rnnuurn:tri tllt! ii it;l+l lari1,.l.llr,

ing spent a total of $10 million on the
prograrn, the Pentagon canceled it.

But as the Awocars sat around at-
tracting tittle more than dust, their lega-
cy lived on. In 1961, when the saucer
was turning heads at Malton Airport,
a Z4-year-old named Paul Moller was
working at Canada's Defence Research
Board; because he had a security clear-
ance, "I was therefore able to study the
Avrocar in detail," he recalls. "I im-
mediately committed to a design of my
own." At the University of California
at Davis in 1966, he built and flew a
one-seat VTOL saucer. Since then, he
has produced ever-more-complex VTOL
vehicles. Today, his company, MoIIer
International, offers the Aerobot and
the M400 Skycar, "the first and only
feasible, personally affordable, per-
sonal VTOL vehicle," in his words.

Moller says that he has learned im-
poftant lessons from the Awocar. He
believes the design was doomed at least
in part by the 9Odegree hrrn the exkraust
had to make-aturn that caused the ex-
haust to detach from the duct's walls
and therefore lose thrust. In his Skycar,
no such turns are necessry.The pro-
pellers are in pods, which can be tilted
almost vertically to achieve hover.

Awocar No. Zts now being restored
for an indoor display at the U.S. Army
T?ansportation Museurn at Fort Eustis,
Virginia. The other one is at the Na-
tional Air and Space Museum's Garber
facility in Suitland, Maryland, await-
ing a rebuild and a nicer home at the
Museum's new complex in northern
Virginia, currently under construction.

So despite test pilot Fred Drinkwa-
ter's tales of disappointing performance,
the Avrocars still made it into avia-
tion's halls of fame. And even if, in his
estimation, the saucers didnrt really
"fly,u he has to admit: "The whole idea
sounded really great." -(
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