
' . .~'-

) 

llotes on Arrov, Projc~c;L 

Questions ·rnost often asked and some notes on these il;,1111:;. 

What was the Arrow designed to do? 

The Arrow was designed to fulfil a perforin8.n.ce specification issued 

by the RCAF in 1953. This called for a supersonic interceptor to 

uestroy any enemy threat to the Northern reache::3 of Horth America 

likely to be employed within the next decade and beyond. 

It was to ~e :-t twin.-8n.3ined aircraft with a crew of two and be ahle 

to operate in ~tn <~nl; i.rrJly :-1.uto111atic mode of target intercepl;ion antl 

kill. 

Prior to instructinG 1\vro to proceed with the design, :=t top level 

RCAF evalu::tti.011 te ::l.ln hrtti visited all of the countries in the \llr~stern 

alliance to clel;er111i.t1rJ whel;l18r ~1ny of them were developin:S or 

contemplating the developrnent of an aircraft to meet th c~i.r stringent 

requirements. Their report c onf i r,ned that there was not. 

Specific performance recorded on tl1e Arrow Mk1 aircraft,equipped 

with ,J75 interim engines, which more than acco111plished the RCAF 

specified performance, was as follows; 

Over 70 hours test flying was log;Zed in !;he 66 flights carried out 

on the five Mk 1 aircraft, most of which was at supersonic speeds up 

t o c 1 o s e t o t w i c e the s p e e d of s o u n d ( M = 1 • 9 8 . ) . J an Z u r a k ow ski , 

the first pilot to fly the Arrow, we11t supersonic on the third test 

flight an.cl excee cle cl 1000 rniles per hour on the seventh fl:i.Gh I; 1-lhi le 

still climbing and accelerating, at 50,000ft. 

Glirnb speeds of up to 

Potocki, Avro's otlt<~r. 

------ • 7 I a. -:i r\·: \:. (\ 

40,000 ft.p8r Pti.n11~e w0rc~ r<3corded 

!\xrovr d8veloprnent pilot. 

F£lf. Jq5tq 

by Spud 



Jack Woodman, ~h8 I1CJ\[i1 ev:i.luation pilot a::i □ it3necl to tlir~ J\n•ow 

reported prior to cancellation that he had carried out 95~ of the 

performance evaluation. on the Hk 1s and that "The Arrow was 

perform ins a8 predicted and was meeting all guarantees". ( see 

attached report from Woodman) 

Peter Cope was the third Avro test pilot to fly the Arrow, but 

Zurakowski and Potocki carried out most of the test flyine. 

The first Arrow Mk 2 aircraft, powered by the more powerful 0renda 
Iroquois eneines, was due to fly within days when cancellation came 

and since the Iroquois had approximately 30% more thrust than the 
J75, the performance on the Mk 2 Arrow would have been increased 

substantially. In the words again of Woodman, "I believe the Arrow 

Mk 2 had sufficient perfor111:-:i.nce capahili ty to set a new world speed 

and altitude record, and I believe it would have easily met all 

) performance guarantees" (Ref. 'Flying the Avro Arrow' by S/1 .Jade 

Woodman. May 16 1978 CASI Journal) 

The speci.ficr1.tio11 called for a manoeuvre capability of at least 2g 

at Mach 1 .5 at 50,000ft. at comb:-:i.t weicht with all missiles aboard, 

with no loss in speed or altitude during that m8.noe11vre. Thir3 was a 

requirement which has not to my knowledge heen excc0cl8tl hy any 

in-service combat aircraft even today. It was the reason for having 

to put the enor,nous power in the aircraft and having to stow all of 

the mirrniles inside the aircraft to cut down the drag. 

Range specified was a radius of 200 nautical miles with five minutes 
combat at Mach 1 .5, but Avro considered this range was low and the 

aircraft was designed for ranges up to 650 nm.radius. while still 

retaining the specified perfor1nance. ( A projected reconnaissance 

version was to have a range of more than 2000nm.) 
) 
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2 Why was it cancelled? 

The two specific rA:=i.sorrn eiven for <;n ,1c~1~l.1 :-ttion were; 

a. Obsolescence. 

h. Cost. 

Taldri~ the f.Lr:3t reason given, obsolescence, lt W8.8 at that time 

1:3tated that manned aircraft were 1)econlLn~ obsolete ancl that missiles 

would 80011 bike their place for the defence or: Horth A1n8ric:=i.. In the 

:face of that information, the Arrow would be obsolete before it even 

got into th8 8quadrons. It is ironic that 30 yenr8 l::i.ter n.11 of the 

Air Forces of the world are purch:i:3ine new 11mnned fighters and the 

RCAP have bo113ht 3 or 4 generations of American aircr:-tft 8it1ce the 

cancellation · of the Arro,-r 1JrojAct, none of which came even close to 

the overall ca1ntbility of the Arrow. 

So that reason for Diefenbaker's deci8io11 w:-1s obviously· invalid, 

short-8iGhted and proved to be absolutely 1-rro11::.;, ln i:Jv1~ry respect! 

b Cost . 

This is the mo:c,I; 1,1i. :rnr11h~r:3tood of the factors surrou11cli11~ the Arrow 

can.cellation. Tho iH~ who like to use it as an excuse for the 

cancellation apply ::ill of the costs of the Arrow and Iroquois 

proer:11rw :-i.eainst the small number of test ::ii.r8r:1f:'I; ori c~ortl;r-nct ~1t 

that time. 

The $180 M already :3pent 011 t;lu~ Ar1·0~, program and the $120M spent on 

the I roq,.to.L::1 IJ ro~r:-vr1 included the design, develo_p111P,n I;, l;ooling and 

extensive testing for 1-1. f1tll 1iro<l1td;i.on ritn of both aircr:=i.ft and 

entsines. 100, 200, 300, 400 or 500 Arrows could have~ h1--:H~I\ pro(1uced 

front those designs and tools and si111ilc1.rly w-Lth the engines. It is 

therefore patently ridiculor.t:3 t<J :tlloc;-tl;e those costs on a per-

; -aircraft basis for the smal-1 number then on contr:-wt. 
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The whole? 1,h 1.1.o:Jophy on the Arrow progntin wa:J to eo ro,· fitll 

product ion from scratch, 1,,i th ,10 p1·0 totypes to 'suck it and see'. 

This was necl~:J:rn.ry hn Gau:,Je the RCAF we re breath in6 d O'ffl\ o Lll' · rrnek::1 I; o 

get the aircraft i.11to ::3r11t:lclron :H?rv:lce in double quick time. That 

procedure was not only an engineer's nightmare, but it required very 

extensive and costly testing progr::ims prior to flight, to ensure the 

safety and perfor111~trice o.f the aircraft. As an example, over four 

thousand hours o:f w:lncl tunnel testing and the firing of eleven 

free-flight models launched over Lake Ontario on rocket-boosters, 

along with thousands of hours of structural and systems testing,had 

been completed prior to the first flight of the first Arrow. 

So the !B300i1 ::ilready spent at Malt on on the ::t i. re~ raf I; 1:-ttHl the engine 

was a production invest11urnli which could only be ju8l;ifi.1~,1 or 

assessed on the ba8i~ of future production. If the aircraft w~3 

never produced that money eoi.tln n1~v0r he amortised and had to lrn 

coru1iuerHcl au r10,1 rGcoverable. 

Having made that point, ii; i.:1 ohvi.ot1s that when the sums were being 

done on the cost of the Arrow against the cost of an A,nr;rican 

alternative, after it was l::iter 'd i.11cov,~ red' that the RCAF would 

neeu another manned aircraft anyway, tl1R onl.y hiw .i.:-:J on which the 

cost-effectiveness of continuing with thH A rro•r1 c!ou.ld be measured 

wnu to equ1:-tte the 'fly-away' prlc,~ orc,1r1Jcl 1,y Avro on the Arrow Mk 

2, which was$ 3.5M per aircraft complete with engines,Fire Control 

System,(MG3-not Astra) and all support,based on a run of 100 

aircraft, against the cost of the American aireraft, bearing in mind 

the performance and effectiveness of the aircraft to meet or not 

mee·t the RCAF requirement. 

The 'red herring' excuse tl1at Canada could only afford the aircraft 

if the Arneric;.inr-:J bought it,was naive and ridiculous. No foreign 

aircraft has been bought by any country before the country offering 



it ha:-; equipped its own forces with it and proveJ it~ effectiveness 

in squadron use. 

A prime ex:-i1111Jle of what I am talking about is the Fr1'?ru;l1 r,t:tr:i~<3 

aircraft. That was two years in service with the French Air Force 

before the fir1:rt fol.'eigri order was received, yet that aircraft was 

later in servlce wi. th 111any foreign countries and is :3 till ir1 u:-;e 

today, having been clev<•)lopo«l to eo11:-:Ji<ler8.bly higher perfor111H.t1<!e, 1-:t:-:J 

the Arrow woulcl have been had the project been purrrnf?<l. 

I believe that, at the price that the govr~ r-ri1111~r1 t wa:J offered the Mk 

2 Ar row cornplete, an<l bearing in rn i nrl th r) 1,1,11 i.r11.t1! 1><-n· fo r1111-mce of that 

aircraft, which to my knowledge has not heen ::ntrpa:3:3ed today, the 

Arrow was the bargain of tl1e century, and if the project had been 

continuetl, it 11ould have been in use today in the major air forc8::J 

of the world. 

The real proble111. of tl1e C<J:-3 t or: the Arrow was that the government of 

the day ktl<:hr ,1oth.ir1g about the cost or worth of h l.fjh technology. 

If the Arrow was to be C8.t1celled at all, the best time would have 

been when we saw the RCAF specification, because they had asked :for 

the moon and for an aircraft which was so far ahead of anythinB else 

in existence that it wn.:J ~ to be expensive. Anyone who imagine:J 

that high-technology runs cheap has to have his head ir1 th8 sand! 

The ultimate way to 1::11:1.ve 111011c~y li-J to do nothing, the next is to do 

something mediocre, which has already been done hefor,~. I r: the name 

of the game is hi-tech, wh iGl1 is what the RCAF asked for, then 

somone h1ct~ to'pay the shot', there are no free lunches! 

In hindsieht, the e:-tnceJ.lA.tion costs on the Arrow a11«l th«~ Iro'lnois 

) and the cost of laying down the , .. u=rnleiJ:; Bonv1rc should also be 

accounted against Di,~f0r1h~11~1~r' u d~cb:3.ion. 

r \ 



-) 3 What did we lose when the Arrow wn:~ c:1ncelled? 

) 

) 

During the palcyon days of A.V.Roe Canada, This country had risen to 
be counted with the great aero::ipi1ce countries of the world, with the 
first intercity jet transpo~t flying all over North America and as 
the Americans put it; 

"The fact that our massive but underpopulated good neighbor to the 
North has a mechanical product that liclrn anything of ours is just 

what the doctor ordered for our overdeveloped ego. The Gan::idian 
plane's feats accelerates a process already begun in this nation-- a 
realization that Uncle Sam has no monopoly on genius; that our 
products are. not necessarily the best :3 irnply because we made them." 
(noche8ter Democrat and Chronical. ,Jan 12.1951.) 

Later, with the Arrow, Canalln. _earned the expressed respect and 

admiration of the.rest of the aviation world, and the aviation prea~ 

in the UK and the US described the Arrow as 'the most advanced ~nd 

sophisticated military aircraft in the free world.' 

Canada had come out of it's shell and sh;..1ken off the self-defined 

status of 'second best in everything' We had proved that, given the 

right opportunity, Canadians could rise to the 'top of the heap' and 
compete with the b eot in the world. . With the tlernl :3e of the Arrow 

and Iroquois projects we were once again lulled into the notion that 

we could never retain our status as the leader8 in anything and went 
back into semi-consciousness. 

We also lost the best engineering team ever assembled in this 
country. The measure of the capabilitiei:, of the Avro team is what 
they went on to do after being rejected :Ln their own country. 

Many of them went into the U3 space programs and played a major role 

in 8.11 of the American space projects. Others we.nt to the UK to 
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contribute to the early work on the UK su1Jer::rnnic transport which 
later becrune Concorde. Al~ost ~11 of the ex-Avrd and Orenda 

ensineerins teams went on to frontier-of-technology johs, in most 
canes using. the advanced technology learned on the Arrow progrrun, 
but to ~h 1~ a<lv:-t11tabe of foreign countries instead o:f where it 

belonged,in Canada. 

That is what we lost with the demise of the team at Malton. The 

unique opportunity to retain our position as a leader in world 
aerospace, an opportunity that is never li~ely to be available to us 
again unless we shake the cobwebs out of our hair and ta.lee pride in 

our heritage and encour:iee our younger lseneration to make Canada the 
best in the world ag:-tin. 

4 What if the Ar row ancl I roq 1.1.0 i:--J had no I; heP.n c:rncellecl? 

I hel.leve th:-tt if the team had remained intact, instead of being 

scattered all over the globe, to the benefit o.f everyone else, 

Canada would still be one of the le::tdi.ng nations in the world in 

aviation technology. We would be exporting thei:3e high-tech. products 

in aerospace to the rest of the worl(l, inste1-1u of importing most of 

them from the States. 

In the project research group :it Avro ~8 were studying more than 20 

ex:portable projects, from monorails to a ::3pace threshold vehicle. 

Unfortunately the cancellation of the Arrow, resulting in the demise 

of the comp::rny, flushed all of those projects down the rl ntin 1tlso. 

Spar Aerospace broke the ground with Canadarm and if the Avro/Orenda 
teams had been allowed to continue in their well-earned role as 

among the best in the world, I believe that today we would be 
exporting transport aircraft, military aircraft, gas-turbine engines 

) and a galax:y of other space products all over this planet. 
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Further Comments on Avro and its Products from various sources. 
(non-company-sourcesr- --·----------- -·- ••• - - - - --------------

Jetliner. 

American comment on the Avro Jetliner, after it's first flight into 
the United States. April 18th. 1950.(from Air Trails mag. Aug.1950.) 

11 This is New York City, business capital of America. Most Americans 
believe that their nation has the greatest aviation industry in the 
world-- an industry that embraces the most progressive manufacturers 
and the best in aeronautical brains. How, then, could fi.r:1t honours 
for a jt~ t-powered transport go to the Canadians instea,1 of to our 
own fabulou8 aircraft industry? In the race to get a jetliner into 
the air Canada won hands down. United States designers had not 
passed the 'doodlin:'.s' ntage when the Jetliner appeared. Our hat's 
off to the Canadians." 

Rochester Democrat and Chronical. Jan.1951. during Jetliner trials·. 

"The fact that our massive but underpopulated good neighbor to the 
North has a mechanical product that licks anything of ours ia just 
what the doctor ordered for our overdeveloped ego. The Canadian 
plane's feats accelerates a process already begun in this nation --a 
realisation that Uncle Sam has no monopoly on genius; that our 
products are not necessarily the best simply because we made them." 

Re art b Del Rentzel Civil Aeronautics Administrator in the United 
States, after an evaluation on the use of the Jetliner tn the Urn ;e< 
States--Report to a :3pecial U. 8. S<:rnR.{;P. Cornmi ttee dealint.3 with the 
U.S. aviation industrx~ 

"The Canadian C102 (Jetliner) was built to conform in every 
possible way with U.S.Civil Air reeulations. Our people have been 
working with the Canadian government and the manufacturer on this 
for quite a ti.rae. A de:fini te attempt has been made to build the ship 
to our regulations, and my impression is that the Avro would meet 
all U.S.retsulations" 1 

.-i 
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One of Rentzel's staff who had been on the evaluation was quoted as 
saying" It is my opinion that everything that; is wanted by an 
airline for maxirnwn efficiency, combined with definite safety, is 
combined in chis design". 

Final evaluation r<-~po,·t hy the Chief to:; I; pi lo~ of the Canadian 
Department of Transport, Desmond Murphy. dated April 5th. 1950. 

" The C102 is qui~e a <locile ae~oplane. Some ch:-1.nw~s _::ire indic1:-ted 
in order to ,,iP,1:)c i:1tlly tht; requirements of CAR 041.b), but nothing 
dangerous or undesirable was found in this test Aeries. The 
under::, i~y1e<1 vroul<l, therefo r-8, rP.co11unend that in so far as 
performance is concerned permission be given to Avro C:1.n:ula :rJbl. to 
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carry passengers on bona fide demonstration flights within the 
\ following limits; 

THEN A LIST OF LIMITS. 

It is believed that most pilots flying the aeroplane in it's present 
stage of development would be agreeably impressed with it's general 
handling and performance". 

Extract from 'The Illustrated Encyclopedia of Commercial Aircraft' 

"The Avro Canada C102 remains an exa111_pl<? of how a talented and 
motivated team could work together to produce a unique aircraft in 
record time". 

On the Arrow. 

chief evaluation· 
ilot F L Jack Woodman. after c~ncellation 

"Approximately 95% of the flight envelope was investigated and from 
where I sat the Arrow was performing as predicted and meeting all 
guarantees". 

In a l:itP. r n1Jnech t;hn.t Woodman en.ve at the 25th ann i vnr8n.ry of the 
first flight of the Arrow, he had this to say; 

"25 years ago, as a representative of the customer, I can tell you 
that it was a good airplane, ~ darned good airplane, well ahead of 
the pack. The decision to cancel the Arrow program I think denied 
Canada and the RCAF from being world leaderA in high performance 
ai rplanes." 

On the Company. 

Comments by Sir Sydney Camm, Hawker Aircraft Chief Designer and 
acknowledged Dean of British aircraft designers, after an extensive 
visit to Avro Canada with a Desi n Council evaluation team in 
October 195 rior to Arrow build 

"You have done amazing things here at Malton, Imagine a young 
company in eight years designing 13. s11ccessful airliner, a successful 
fighter now in operational service and an engine to power it and the 
Sabre. No one in England has done anything like that and I doubt 
whether anyone in the world has. Its remarkable." 

Sir Frank Sprigg8, Chairman of HSA on the? ~J:-1111e 1)ccasion. 

''You have demonstrated ·beyond question th):il; yoLt Crln talk on level 
terms with any design tc-~:i.,ns in the world". 


