
-t.-i;cEi iest moCel AV-7055 was evaluated in the
,ilfoot by SGfoot wind-tunnel at the NASA Ames

fresearch Center, at Moffett Fleld, California. The

Avrocar was niounted cn an adjustable device that

could be ralsed tc a height of over 72feel ai:c ;i';-

ent it at various angles. Shown here, the Avrocar

rnodel is tilted in the freeflight configuration the

aircraft was expected to employ once it had suffi-

clent height and speed to leave groundeffect.

ffiffiffi
ffiffi

Avro's flying sau1,g"f

Best known for the
remarkable CF-I 05
Arrow and the CF-I 00
Canuck, Avro Canada
was also responsible
'or a lesser known -and considerably less

impressive - proiect,
the forgettable
Avrocar, Canada's very
own "flying saucer,tt
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Sometirnes, a failed project capturets iltt'

collective intagination of the aviatioti u't'rt'ici.

O c cas i onall5' this happ ers be c au-s e e i en t e t t t*s

of the design \rrere ahead of its tinte. or

because the project leads to significant breali-

throughs later on. But sometimes a vel-ricie is

just such a bizarre tailure it comntands otu

fascination. A shining example of fiis is tire

Arro \%SAY Awoear - an experimental atr-

craft that 14'as largely one rnan's dream. Lrut

also a tantalizing hint of the future.

Nowads)s, the idea of building a fl1trg
saucer seems pretty much craq7, but u-het-t

viewed through the }ens of
history it did make some

sense at the time. The late

1940s and early 1950s

were a time of numerous

UFO sightings, so flyrng

saug*rs were onthe rninds

ofmany. Itwas also atime

when horizons seemed 
$

limitless. The post-wai

economic boom was

underwayandtechnolory

promised to solve every
problem, thus guarantee

ingthe goodlife-unlms
we fell victirn to the red

menace. At *ris time *re l

l

C,old Warwas infull swing 
I

and with it fear of immi-

nent attack by the Soviet

Union. In response the

U.S. military, awash in resources, !\,as

e>rpanding and looking for any advantage

overthe enemy.

It qras in this climate ttnt Ariro Canada

stahlished its Special Projects Group, r+'hich

was tasked with developing avantgarde air-

craft Formedin 1952, the Soup was headed

byJohn C.M. FICIst A freethinking aircraft

designe6 Frostwashired a$rayfrom de Har--

illand (U.K) by Avro in1947, along with his

fellow engineer and best friend, Desmond

(Des) Eart
Previously, Frost had been responsible

for a number of innovative design ideas

includirg fhe radical DH. 108 Swallow, one of
the Eorld's firstsrryersonic aircraft. (Unfor-

hr.mtely, the DH108endedup haur-rting Frosi

ful' .\t'eus. Of tlrr tiu"t3r, !)r'ototlpes lrtilt, all

crasired taking rn.ith tliem the lirres of t,hree

t,est lrilots. urcluding Geoffrel' de Harilland

Jr.. son of the firr,.'s forurder ard president.)

At Aro Frost t,ook over the XC-100 pro-

ject n'ltich er,'enfual}1-becane Canadas first
jet-engined f,$rter, fte CF-100 Canuck. Flost

shepherded tlte prototlpe aircraft tluough to

its first fligllt and evaluation nials. Horvev-er

tlre disco\rery of anea'-fatal fla$'in tlre \ ring

spar jeopardized the entire program. Even

thou$r a fix \ ras foutd to the problem, FYost

\\ras removed from the project in 1951.

r o a pnounatic: irose anci proceedeci t,ri i,est it
b), zipping the apparaftLs around the hangar

like aspinningtop. Ehai Flost demon-strated

\^'as the possibility of a remarkable ne\4,

engine configuration - a circular, or in his

u,ords, "pancake" engine married to a disk

shape. Flost ras convhrced ttmt, the next best

thing in the air q,ould be a "flying saucer!"

Armed with his nerr "toy," Frost tasked

Des Earl rn ith studl.ing the aerodynamics

of circular plalforrns. Ftost then approached

Ar,iro's executives rn ith a proposal to estab-

lish a design group dedicated to verticai
takeoff research. InkigUed

by his ideas, Avro gave

hirn the go-ahead. \4rith

asrnall cadre of englneens,

including Earl, Al Wheel-

band and John Galbraith,

Frost set up shop in what

the group dubbed the
"penthouse" and began to
review curent theories on

all-vltrg dmigns.

Frorn the outset, the
Special Projects Group
had a cloak-and-dagger

feel to it. Housed in a Sec-

ond World War-era stmc-
ture, across from the
companJr headquarters,

the group had all the
accoutrements of a top-
secret operation, including

security guards, locked doom and special

pass cards. \4tthin the confines of this tech-

nical fortress, Frost zurroturded himself \ rith

a collection of like-minded dreamers and

mar,,erick engineers. There he encouraged

close cooperation an( while ostersibly the

boss, he was collegial and very much one of
the boys.

Shortly after its formation, the Special

Projects Group stafied researching vertical

takeoff and landing capability (WOL) and

how it might be applied to the building of a

flying disc or saucer-t5pe aircraft.

All tlds interst in building a flyrng saucer

was not surprising, really. Dr:rirg the Second

World War there were repofis that Germarly

was n'orkhtg on fll'ing saucens. (SomeAllied

,..i;;r
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An artist's rendition of the Special Projects Group's proposed Wffi06A. This craft was sup
posed to provide WOL capabilities combined with supersonic performance. A number of engi-
neers and managers at Avro had their doubts.

LTndeterred, "Jack Frost," as he u.as

hrornrr to friends and foes alike, already
had a ne\\. project in mind. Fascinated by

LFO reports, Frost had a scrapbook bulgng
rn ith nell'spaper clippingS about sightingS. He

disnrissed nearly all of them as hoaxes, but
nevertheless, he rvas intrigued by the poten-

tial of disk-shaped aircraft. Eventually, he

talked Bob Jotrsotr, I production foreman,

into building a small rotor. Slhen Johnson

iooked at the sketch-v plans, he asked Frost

directl-u, "\4/hat, on earth arc youptarudrg w'ith

tlds dertce?"

"Never mirld," calne the reply'. "Build it
and chalk it up to the CF-100."

Johnson produced the small toy-like
derice as requested, and Frost hooked it up
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pilots even reporteri seeutg rherri, iitough

tli,ese reports tvere generall)' attributed to

rired eyes and battlerveal)'I1enes.) After the

$:ar, variotts compalries putsued their ottrl
ii-ing salrcerprojects. Don llhimley, an aero-

ri_r.nanricist ivho 'worked uith Ar,tro s Special

Projects Group recalls: 'There ryere proba-

Lriy 40 to 50 projects like it, looking at \TOL.
Some were tail-sitters and others lvere tlat-

risers. but none reall-v- amotu-rted to anything,

except the Harrier."

In the 1950s *rere trvere regular reports of
iiling saucers, ffid at the sarne tinte, schol-

::s began corTunenting on rhe possibiliry*'of

iije on other planets. F{o11;,rr,'ood. in particu-

lar, capitalized on this public fascination
rvith a string of drir,,e-in thrillers about

invaders frorn outer space. Despite being

serious engineers and researchers, all this

talk could not have been lost on the Special

Projects Group.

lievenireless, rire group iruiaily iooked

at developing a spade-shaped aircraft,
intencled to be powered by Frosts parlcake

engine. Fiamed Project 1-, this craft lvas

designed to sit on its tail. and promised, in

theory at least VTOL capabilities, climb rates

to the ture of 100,000 feet per rninute, ffid
speeds up to 1,500 mph.

T r t'.;ri: ilt'ii: {:3*,.1i*,* l, lh *:

:rp,*' i:': *: ;' r" ili j L. t i5 ff :* * i-: ii
i- = l1 lt,-1, ",,-i l, -rl il i{-iiillll{t,i,, i- . 1-.r . - sr,En ,,. ,

o: -.01 tr ., 
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A number of the cornparly's senior enS-

neers and management were skeptical.
James (Jiln) Floyd, Ar,ro s r,tce.president of
engineering, dismissecl the so-called "Flying

Saucer Group" as little more than "flirtation

with the foolish."

By i95i3, d& the company having lSF.
mCIre than a wooden rnockup, paper drary
ings and promises to show flor a $4million
autlay, arnore critical eye was cast onthepro'
ject. lrlot surprisingly", the plug got putled
when goyerrrnent funcling from the Defence

Research Board drled up.

FYost wouldn't lie down though. kr addi-

lion to being a gtfted desigrer, he was also

a talented promoter antl salesman. In late
ig53 a group of {..S. defence experts visited

Ar,:ro to view the new CF-100 fighter jet.

Somewhere along the way Frost co-opted

the tour and rerouted it to the Special

Projects area where he proceeded to show

off his mock-up, models and drawings

{some never before seen by senior company

offlcials) for a completely circular disk-

shaped aircraft larown as Froject Y-2.

"John Frost was a great salesma&' recalls

project engineer Barry Watson. "He wasvery
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En$ish in marurer and I'm sure those Aruer-

ican generals \ rere captirated."

Perhaps sonle were, but not all. Doubts

remained rrhe*i.r the cmft vrould ever fly'.

Still, the promise of supemonic speeds and

VTOL capabilities \l.ere intoxicating to a mil-

itary arn'ash in derelopment dollars. In short

order, the Ll.S. Afu Force aEeed to take over

funding forthe project.

With American dolla:s rolling in, Project

Y-2 received a new moniker - Proj ect 1794

-and 
a nel\.lease on life. host and his team

began pursuing a real fl5'ing saucer, one that

would har.e advanced u-eapon slstems and

produce speeds in excess of l{ach 2. .tircraft
like tlds. it u'as hoped, u-ouId proride the air

superiorit]- tlte L.S. \t'anted to achieve o\:'er

the Soriets. \\lth the best moneS'could buy

(reputedlS'receiring CL{ ftmds). the Special

Frojects Group u-ent to \l,ork. Soon. a test

model, po\4i ered bl,' six ArmstrongSiddeley

Viperjet engines driving a cenfiaI rotor, was

ready to go.

LInforfturatell. testing \{'as anl'thing but

smooth. In fact. it u'as doumri$rt scary, The

supermnic test model, P\':704 (?1'stood for
private r.enture), whicl-r vi'as housed inside a

small, brick testing rig, suffered from haz-

,.g$9 -us 
oil ieala wirich resulied in tlu'ee fires.

It eventually got to the point that staff lr'ere

afraid of the mac:hirle. e\ien vi'hen safelv

ensconced in a booth corsilucted of bullet-

proof $ass and quarter-inch-thick steel.

\4rorst fears \4,ere confirmed one da),'

when the team \iras unable to shut down an

engine. \4tth the engine rurudng u,ild and rpm

on the rise, Frost hastily ordered e\reryone to

el'aeuate the faciJit;r Saiting outside for the

inevitable erplosion Frost and his team were

surprised to hear the engine suddenly pow-

ering down.

A quick prost-mortem

inr,esri$ati on rerrealed that

a fellorv engineer had

strunbled on the scene and

leisurel)' gone back inside

and shut off the fuel
suppl1" b1, pulling off the

fuel line. (In true Special

Projects spirit the team

fashioned an orrersized

"hero" badge, which the
indiridual r.r-as forced to
wear for the rest of the
da1.) That \{'as the last da5,

the test rig u'as used.

About this time, the

U.S. military,, receiving

nothing but bad reports,

began reconsidering its
investrnent in the project,

norn- renamed WS-606A (S'S stood for
\4reapons slrstem). But once qain, when all
appeared lost, John Frost sah..aged the pro-

gram. He fashioned a small line-control
saucer model r,ltich he demonstrated to a

cror,r"d of Lr.S. scientists and rnilitary repre.

sentatives at Dayton, Ohio. At drzzying

speeds, the crude machine swooped and

dirred scant mefres above theirheads. Bernie

Lindenbaurn, a researcher for Wright Patter-

,*G
,,;r

6"lt
r$

NASAAmeS research engineerand test pilot, Freo J. Drinkwater lll (leftt with Avro's chief test pilot
Waldek (Spud,1 Potocki.

Engineers and workers with Avro's Special Projects Group pose with the first VZ-9-AV Avrocar.
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son Defeni;e Labs, made a beeline for the

i*, shouting, *Shui it off you #'going
to kill us aII!"

Evidently, Frost's disptay sueceeded in
geffing everyone's attention long enough for

tlim to pitch a new idea. This time he pro-

posed a simpler and less anrbitious YTOL pro
ject called the\ilLlAVAwocar, which could

hover and demonstrate subsonic perfor-

mance capabilities.

With this proposal, the Avrocar began

generating interest with a potential new
funding agency - the U.S. Army, The army

had announced a requirement

for a "flyrngj€ep," so the Avro

Special Projects group rapidly

redrew their submission to
qualify. The fanciful brochure

created in-house by Awo
showed illustrations of the

Avrocar armed with recoilless

rifles and capable of dropping

torpedoes.

ffi*sp*te h$s

ftraxmhmyan{ pit*$r
{* th* Ar"s"t*ri*art

ffiTitritary, Frms{

knew there ?&j*tr*

s*ri*us pr*fof;eru:s

Arro .A',ryow progr+ry wa.s cancelled on

"Black Friday," Febm xy 2A,1959, by the
Defenbaker govemment The ersuing reflrlt
was the layoff of almost all Avro Canada

employem, including ttrose wfth the Special

Projects Group.

However, three days following the

amouncement of the Arrow cancellatiorq'

rnany of the Special Projects employees were

rehired and back in business. But it wasn't

quite business as usual. The team now
included people from the CF-100 and CF-105

teams. And the Special Projects Group was

moved into the main building,

which was now nearly empt$

As well, company brass

became more involv'ed in the
grolrp's operations.

Reatizing that Awo was in
trouble, Capt Daniel C" Mur-

ray, the officerin charge ofthe
Us$koject Office devoted

to the Avro projects, recom-

Aeronautical engineer Doug Garland, an

aerodynamicist on the project, remembem:

"It was to be a replacement for the helicopter,

that would supposedly, if it el-er worked, have

flown twice the speed of a helicopter -rouffi 300 mph, rather than 150."

Always the promoter, Frost devised a

sales package, complete with drawings and a

wooden mock-up which militarybrass got to
sit in and have their photos taken. The sales

job worked and the U.S. military eagerly
invested in the newproject

The Avrocar wNch ultimately resulted
was a disc-shaped craft resembling those

flying saucers popular in the movies of
the period.

Nleasuring 18 feet across, it was designed

for an empty weight of 3,000 pounds, with a
crew of two. Power was supplied by three

Continental J69-T-9 jet engines. Maximum
speed was anticipated to be around 300 mph

with an estimated range of 79 miles. The

thrust frorn the jet engines furned a central
rotor, which vented air through a series of
r"anes and ducts under the aircraft, thus pro-

pefiing it and providing directional control.
&rst as the hrst working test models were

being producecl, disaster struck. The CF-105

mended that the WS-606A and all related
work be cancelled. A "stop/go" work order

carne down and FYostwas forced once more

to bry to rescue the project.

In an elaborate effort, Frost laid out the

design pafitmeters ofthe vehicle and made a

resounding case for continuation ofU.S. mil-

itary fimding. Fred J. Drinlanrater III, a NASA

test pilot who was present at the hearing,

remembers that Frost was convincing and

tnade itsoundthatmagc was atwork" Late

in May 1959, the IJSAF auttrorized Awo to

continue the "flying sucer" program.

When the first of two prototype Avrocars

was finished on May 27, L959, Frast person-

ally took charge of testing, while Torn Hig-

gins, aformerArrow engineer, was assigned

the supersonic saucer program. Testing

began at the Awo plant and at the I{ASA

Ames wind huurel in CaJitbrnia

Despite his flamboyant pitch to the Amer-

ican rnilitary, Frost lcrew there were serious

problems. Testing wentpoorlyfrom the starl
The jet engines didn't produce enough *mrst
to ffi the aircraft more tfun about three feet

off the ground. Fhrtherrnore, the hapless

Arrocar proved to be nearly uncontrollable.

furd ihe problems didn'f enctr there: excessir,-e

Sfianing ilGH
IsritoJy",.

...Ctilailt'$
Premierciluiation

and MUCH more...

2 Canadian Locations:
in Toronto:
195 Cadingview Drive

$ilm$ng llestination
.::

We stock ove r 7 ,000 book ,,';.

titles, a wide seiection of i

pilot supplies, coilectibles, r

kits & hobby supplies, i

@r and naw in Vancouver:.
105-608C Russ Baker Way

(:rJ.-a'-r'+'j?'-/" fu ",..goo.56gw
, net. www.aviationworld.$

, , ' ..!j,;;,f - r.r,#i

C{NADI.{N AVIATOR _ SEPTEilIBIRiOCTOBER 2OO4 39

'',,,', l{j-i$ffi i.,ffi i.i'r', 
"

' 'i1?il!:11t''"r i '



engine temperatures made for oppressive

coclpit temperatures n'hich caused instru-

ments to bum l:rown after or-rl]' a fern'hours.

WhenArro testpilot Sddek (Spud) Potocki

made the first test fii$ts he rvore a special

lightwerglrt asbestos flight suit to cornbat the

high coclpit ternperafures.

Things only got \4rorse. On one test flight

the group decided to find outhorn'the aircraft

would flI, while sitting over a hole in the

ground Potocki positioned the aircraft over

the hole but the jet exhaust kickecl up so

much dirt that the controls were Camaged

and the Awocar wa*q completely obscured

frorn view. Not wanting to shut doltrt,

Potocki decided tll fiT/ to fly the Awocar back

to the plant. In the process, he veered onto

an active runway forcing a Trans Canada Air-

lines flight to overshoot. (One can only imag-

ine the discussion on the TCA flight deck as

the flight crew speculated about the vehicle

which had forced thern to go arourd.)

The Awocar's control problerns seemed

insurmotrntable,,.Fonner ITIASA Ames chief

N CANADIAN A\IIATOR * SEPTEIY}BERIOCTOBER SOOtT

Eager to secure funding from the U.S. Army, Avro's Special Projects Group redrew the Avrocar as a

"flyingjeep," complete with recoilless rifles.

test pilot Fred Drinlan'ater Itr described fly

ing the Arrocar as being like "riding a beach

ball.' He confided that the "magic wasn't

there after all, it was nterely a dead-end."

Attempts were made to modifii the air-

craft by changing the control ring and duct-

ing and even adding a tail fin. Eventually,

irnprovements made itpossible for Potocki

to fly the Awocar hands-off, but, ultimatel;i

this was to no avail. When Arryo engineer

Tom Higgins proposed a ne$r design for a

l,ook-alike Asrro Arror+- wtth "jump-j ef ' char-

acteristies Capt. h{ur:ay and his U.S. Design

Office had seen enouglr. He cast his rrote to

cancel "Tom's Folly" (as some Ar,iro lvag

dubbed it) and let the Ar,rocar funding run

out. By December 1961 the il}-fated project

was finalty dead.

Only two Al'rocam \\rere ever produced

and because the U. S. military had paid for the

work it nou, owned them both. Ttre first !l,'as

retained by NASAAmes in storage until 1966

wtlen the w{nd-ffi::rnetr model was donated to

the }.[ational Air and Space Museum.

Presently, it is scheduled for display at the

newly consffucted Steven E Udlar-Hagy Cen-

ter, located at Srashington Dulles Interna-

tionatAirporl The second example refurned

to Canada briefly for display in Monkeal at

&'po '6?; it is novt'under restoration at the

U.S. Army Tharrsportation Museum in Fort

Eustis, \iirginia

John FrostleftAwo, eventually ending up

in l.{ern, Zealand, w-here he worked fi.xt for

the Civil Aviation Administration and later

Air Nern, Zealand as atechnical sendces en$-

neer. He continued to have the fertile nrind

of the inventor for the rest of his life. At the

time of his death in 1979 , at age 63, he had

completed r+,ork on a manpowered fll'ing

machine - the Frost/EMME 1.

The Arrrocar was certainly a peculiar

endeavour and, in retrospect, it appears to

have been foolhardy. Some might argue that

the aircraff \Mas the product of one man's

fertile tnagination, Iarge amounts of ready

cash, stubbon:rness and asociety that thought

anything was possible. But the Awocar el?s'
rience, in its owrt sffinge way, also dernon-

strated the no-holds-barred approach to

engineering, not to mention the buccaneer-

ing salesmanship, of Awo at atime when it
sat atop the aviation world. Such an enter-

prising spirit was bound to produce both

great success and poignant failures.

For a d,etailed lvktory, check out, Arryo'

car: Canada's nying Saucer by Winnipeg-

b*,sed author BiLl Zuk. Additio'nally, i,?L

2 00 3, th,e tel,eui,si,on do ca,msrt[ary .4tnvcat' :

WiW Sauns Secretsfrvm tlw Past debuted

sn Discouery Canada. It featarct, a li,fe- ske
Atnncar rry{,ica thflt, is nout part, a{the col-

lecti,on a.f the Westem, Canada ,*ui*?iott,

Mussum inWi,nniPeg. X
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