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Notes on Arrow Project.

Questions most oflten asked and some notes on these iboms.

1 What was the Arrow designed to do?

The Arrow was designed to fulfil a performance specification issued
by the RCAF in 1953. This called for a supersonic interceptor to
destroy any enemy threat to the Horthern reaches of North America
likely to be employed within the next decade and beyond.

It was to be a twin-engined aircraft with a crew of two and be able
to operate in an enbirely aubomabic mode of target intercepbion and
kill.
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Prior to instructing Avro to proceed with the design, a top level
RCAF evaluation team had visited all of the countries in the Western
alliance to delermine whebher any of them were developing or
contemplating the development of an aircraft to meet their sbtringent

requirements. Their report confirmed that bthere was not.

Specific performance recorded on the Arrow lMk!1 aircraft,equipped
wibh J75 interim engines, which more than accomplished the RCAF

gspecified performance, was as follows;

Over 70 hours test flying was logged in the 66 flights carried out
on the five Mk 1 aircraft, most of which was at supersonic speeds up
to close to twice the speed of sound ( M = 1.98.) . Jan Zurakowski,
the first pilot to fly the Arrow, went supersonic on the third test
flight and excecded 1000 miles per hour on the seventh [light while
56111 climbing and accelerating, at 50,000ft.

Climb speeds of up to 40,000 ft.per minute were recorded by Spud

Potocki, Avro's other Arrow development pilot.
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Jack Woodman, the RCAF evaluation pilot assigned to the Arvow
reported prior to cancellation that he had carried out 95% of the
performance evaluation on the Mk 1s and that "The Arrow was
performing as predicted and was meeting all guarantees". (gee
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 flying.

The first Arrow Mk 2 aircraft, powered by the more powerful Orenda
Iroquois engines, was due to fly within days when cancellation came
and since the Iroquois had approximately 307 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 performance capability 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/L Jack
Woodman. May 16 1978 CASI Journal)

The specification called for a manoeuvre capability of at least 2g
at Mach 1.5 at 50,000ft. at combat weight with all missiles aboard,

with no loss in speed or altitude during that manoeuvre. This was a

requirement which has not to my knowledge been exceeded by any
in-gservice combat aircraft even today. It was the reason for having
to put the enormous power in the aircraft and having to stow all of

the missiles insgside 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 bthis range was low and the
aircraft was designed for ranges up to 650 nm.radius. while gtill
retaining the specified performance. ( A projected reconnaissance
version was to have a range of more than 2000nm.)



2 Why was it cancelled?

The two specific reasons given fTor cancellabion were;

a. Obsolescence.

b. Cost.

Talking the First reason given, obsolescence, it was at that time
gtated that manned aircraft were becoming obsolebe and that missiles
would soon Lake their place for the defence of Horbth America. In the
face of that information, the Arrow would be obsolete before it even
golb inbto bthe squadrons. It is ironic that 30 years later all of the
Air Forces of the world are purchasing new manned fighters and the
RCAF have bonght 3 or 4 generations of American aircrafl since the
cancellation:- of the Arrvow project, none of which came even close to
the overall capabilitbty of Lhe Arrow.

So that reason for Diefenbaker's decision was obviously'invalid,

gshort-gighted and proved to be absolutely wrong, in every respect!

b Cost.

This is the mosl misunderstood of the factors surrounding the Arrow
cancellation. Those who like to use it as an excuse for the
cancellation apply all of the costs of the Arrow and Iroquois
programs against the small number of test aircralfhb on conbract at

that time.

The $180 M already spent on the Arrow program and the $120M spent on
the Irogquols program included the design, development, Ltooling and
extensive testing for a full production run of both aircraft and
engines. 100, 200, 300, 400 or 500 Arrows could have been produced
from those designs and tools and similarly with the engines. It is
therefore patently ridiculous to allocabte those costs on a per-

yj=aircraft basis for the small number then on contract.



The whole phllosophy on the Arrow program w:is to go Cor Full
production from scrabch, with no prototypes to 'suck it and see'.
This was neceugary becansze the RCAF were breathing down our necks Lo
get the aircraft into gquadron service in double quick time. That
procedure was not only an engineer's nightmare, but it required very
extensive and costly testing programs prior to flight, to ensure the
safety and performance of the aircraft. As an example, over four
thousand hours of wind tunnel testing and the firing of eleven
free-flight models launched over Lake Ontario on rocket-boosters,
alomg with thousands of hours of structural and systems testing,had
been completed prior to the first €light of the first Arrow.

So the $300M already spent at Malton on the aircralfl and the engine
was a Q;odudtion investmenl which could only be jusbified or
assessed on the bayls of fubure production. If the aircraft was

never produced that money conld never be amortised and had to be

considered a3 nonrecoverable.

Having made that point, il i3 obvious that when the sums were being
done on the cost of the Arrow against the cost of an American
alternative, after it was later 'discovered' that the RCAF would
need another manned aircraft anyway, the only b:ausis on which the
cogt-effectiveness of continuing with the Arrow could be measured
wis bo equate the 'fly—-away' price offered by Avro on the Arrow Mk
2, which wvas $ 3.5M per aircraft complete with engines,Fire Control
System, (MG3-not Astra) and all support,based on a run of 100
aircraClb, against the cost of the American aircraft, bearing in mind
the performance and effectiveness of the aircraft to meet or not
meet the RCAF requirement.

The 'red herring' excuse that Canada could only afford the aircraft
if the Americans bought it,was naive and ridiculous. No foreign

aircraft has been bought by any country before the country offering



it has equipped its own forces with it and proved 1t effecltliveness
in squadron use.

A prime example of what I am talking about is the French Mirnge
aircraft. That was two years in service with the French Air Force
before the firgt foreign ovder was received, yet that aircraft was
later in service wibth many foreign countries and is still in use
today, having been developed to considerably higher performance, asg
the Arrow would have been had the project been pursued.

I believe that, at the price that the government wnas offered the Mk
2 Arrow complete, and bearing in mind the unique performance of that
aircraft, which to my knowledge has not been surpassed today, the
Arrow was the bargain of the century, and if the project had been
continued, It would have been in use today in the major air force:s
of the world.

The real problem of the cosbt of the Arrow was that the government of
the day knew nobthing about the cost or worth of high btechnology.

If the Arrow was to be cancelled at all, the best time would have
been when we gaw the RCAF speclification, because they had asked for
the moon and for an aircraft which was so far ahead of anything else
in existence that it was sure to be expensive. Anyone who imagines
that high-technology runs cheap has to have his head in the sand!

The ultimate way Lo save money 1s to do nothing, the next is to do
something mediocre, which has already been done befTore. I the name
of the game is hi-tech, which is what the RCAF asked for, then
gsomone has bto'pay the shot', there are no free lunches!

In hindsight, the cancellation costs on the Arrow and the Iroquois
and the cost of laying down the useless Bomarc should also be
accounted against Diefenbaker':s decision.

N
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3 What did we lose when the Arrow was cancelled?

During the halcyon days of A.V.Roe Canada, This country had risen to
be counted with the great aerospace countries of the world, with the

first intercity jebt transport 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 licks anything of ours is just
what the doctor ordered for our overdeveloped ego. The Canadian
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 besbt sinply because we made them."
(Rochester Democrat and Chronical. Jan 12.1951.)

Later, with the Arrow, Canada earned the expressed respect and
admiration of the rest of the aviation world, and the aviation press
in the UK and the US described the Arrow as 'the most advanced and
sophisticated military aircraft in the free world.'

Canada had come dut of it's shell and shaken off the self-defined
gtatus of 'second best in everything' We had proved that, given the
right opportunify, Canadians could rise to the 'top of the heap' and
compete with the best in the world. .With the demlse of the Arrow
and Iroquois projects we were once again lulled into the notion that
we could never retain our status as the leaders in anything and went
back inbto semi-consciousness.

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

Many of them went into the US space programs and played a major role
in all of the American space projects. Others went to the UK to
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contribute to the early work on the UK supersonic transport which
later became Concorde. Almost all of the ex—-Avro and Orenda
engineering teams went on to frontier-of-technology jobs, in most
cases using the advanced technology learned on the Arrow program,
but to bLhe advanbtage of foreign countries instead of 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 likely to be available to us
again unless we shake the cobwebs out of our hair and take pride in

our heritage and encourage our younger generation to make Canada the
best in the world again.

4 What if the Arrow and Iroguoisg had nol been cnncelled?

) I believe bthat if the team had remained intact, instead of being
gcattered all over the globe, to the benefit of everyone else,
Canada would still be one of the leading nations in the world in
aviation technology. We would be exporting these high-tech. products
in aerospace to the rest of the world, instead of importing most of
them from the Stébes.

In the project research group at Avro we were studying more than 20
exportable projects, from monorails to a space threshold vehicle.
Unfortunately the cancellation of the Arrow, resulting in the demise
of the company, flushed all of those projects down the drain also.

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 galaxy of other space products all over this planet.
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Further Comments on Avro and its Products from various _sources.

(non-company sources)  ~
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.)

" 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 first honours
for a jet-powered transport go to the Canadians instead of to our
own fabulous aircraft industry? In the race to get a jetliner into
the air Canada won hands down. United States designers had not
passed the 'doodling' stage when the Jetliner appeared. Our hat's
off to the Canadians."

Rochegter 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 is 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."

Report by Del Rentzel, Civil Aeronautics Administrator in the United
States, after an evaluation on the use of the Jetliner in the Uniled
States—-—Reporl to a special U.3.3enale Committee dealing with the
U.S. aviation industry.

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

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 maximun efficiency, combined with definite safety, is
combined in this design".

Tinal evaluation report by the Chief tesl pilob of the Canadian
Department of Transport, Desmond Murphy. dated April 5th. 1950.

" The C102 is quite a docile aeroplane. Some changes are indicated
in order to aect Tully the requirements of CAR O4?b) but nothing
dangerous or undesirable was found in this test series. The
undersizned would, therefore, recommend that in so far as
performance is concerned permission be given to Avro Canada nEd. 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 example of how 2 balented and
motivated team could work together to produce a unique aircraft in
record time".

On the Arrow.

Extracts from Arrow evaluation report by the RCAF chief evaluation
pilot, F/L Jack Woodman. ( after cancellation,)

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

In a later speech that Woodman gave at the 25th anniversary 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 , a 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 leaders in high performance
airplanes."

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 Design Council evaluation team in
October 1953 (prior to Arrow build) '

"You have done amazing things here at Malton, Imagine a young
company in eight years designing a successful 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 Spriggs, Chairman of HSA on the same occasion.

“You have demonstraited beyond question thai you can talk on level
terms with any design teams in the world".



