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ArrER THE AnRow:
an ndustry qu rsi ive

by Andrew S. Zakrzewski, P. I ng.

and Grurnman. A few
went to Burope to join Fokker

Aviation in Holland, or to work on

such prdects as the future Concorde.

Tb quote from the American book
Apolto, the Race to the Moon: "As the
space task group's burden was threat-

ening to overwhelm it, the Canadian

Government unintentionally gave

the Arnerican space program its luck-
iestbreak . . .The contribution [of the

Canadians] was incalculable . . . They
had it atl over us, in many areas.n Not

a bad testimonial fur a team sfi

rnaligned in Canada.

The workforce at Avro and Orenda

(1 4,000) and their subcontractors
included thousands of highly skilled
trades workers and technicians. Many

of them also left Canada and would
be sorely mts*:d later on, urhen the
Canadian industry turned to more
complex products.

From the moment British-owned
A.Y. Roe set-up shop in Canada, it pur-

sued an aggressive "buy Canadian"

polic5r. Subcontractors participated
in.the development of many complex
components, hydraulic and electronic

controls, and other sophisticated teih*
nologies. By the time of the cancel-

lation, many of
these coffipanies had already

applied their newly gained knowb
edge to the development of other
products and obtained initial export
orders.

A new high-tech Canadian indus-
try had begun to grow, nurtured by
hundreds of highly entrepreneurial
small companies. The sudden can-

cellation ruined many subcontrac-
tors and convinced others that there

was no furure in coming up with inno-
vative ideas in Canada.

Subconlroctor's plight
The plight of Pneuma-Serve Ltd.,

a small engineering and manufac-
turing company in Tbronto, was prob
ably lypical of the fate of many small

subcontractors. The company had
obtained two orders relating to the
initial 37 Arrows. The first order was

for the development, testing and iluffi-
ufacturing of a control and release

mechanism for the Arrow's landing
parachute. The specification called
for intricate tooling and very close

tolerances.
l['he second order was for an elec-

tro-mechanical control device that
was called the Dirpot. It was thebrain-

/t'i
On Sep.' 20, 1958, exact-

ly five months before the can-

cellation of the Avro Arrow project,

The Financial Post (FP) published a

cautionary front-p age article titled
"Your Business and the Arrow's Fate."

It predicted "a fat and deep" impact
if the federal cabinet doorned the
Arrow- The authors, Franklin Russell

and FP staffwriters,estimated that
about 650 suppliem to A.V Roe Canada

Ltd" rarould be affected, including 30

main suppliers (with about 8500

employees)" The article stnted that,

above all, the cancellation would dsal

"a shattering blow to our entire sci-

entific community.u How prophetic.

Avro Aircraft Ltd. and Orenda
Engines Ltd., the airframe and engine

branches ofA.V Roe, employed more
than 20S0 engineers and scientists.

There was no immediate demand for
them in Canabafter the government

ordered the cancellation of the Amorar

project.
- ?hirty top Avro engineers joined
the National Aeronautics and Space

Administration. More than 100 went
to North Arnerican Aviation, and oth-

ers went to such American firms as

Boeing, Yertol, McDonnell Aireraft
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child of two young Canadian engi-
neers. T\,,ro Dirpots were required
to remotely control the hydraulic acti-

vator steering the plane's front nose

wheel. The oompanlr developed, built
and tested two prototypes and sub-

mitted thern to Avro, but the proposal

was declined because Arrro's rnechan*

ical nose wheel control was consid-

ered to be adequate.

In June 1958, after a mishap with
the the landin g gear, it was decided

that a finer control of the nose wheetr

\-ira$ advisable" Avro then plaeed an

order for the Dirpots.
Because no additional development

funds \^rere available, Awo asked the

suppler to divide the development
and tooling cost among the 37 pairs

of dirpots it $ras going to order, Since

this $ras a firm ordeq Avro's request
rira$ accepted.

OnIy five pairs of Dirpots hadbeen
completed, when the cancellation
firas announced. This meant that the

cancellation charges covered less

than 14 per cent of this supplier's total

research and development (R & D),

tootring and test costs. Pneurna-Serve

\,1ras almost broke and could n*t take

any further risks. The company's
drear,n to develop high-tech projects
was over.

A bitter sftertorte
On Feb. 24, 1959, four days after

the Arrow's "Black Friday," Canada's

defence minister George Randolph
Pearkes called a meeting that was

attended by four other cabinet min-
isters (Donald Fleming, Michael $tary

Raynrond O'Hurley and George Hees)

as well as Crawford Gordon, presi-
dent of A.\f, Roe Canada Ltd", and
Fred T" Srnye, pre$ident of Avro
Aircraft Ltd[. Pearkes said that General

Lauris Norstad, supreme atlied com-
mander in Europe, had indicated that

Canadian aircraft might be required
for three different roles. The minis-
ters wanted to know whether Avro
could rnanufacture Grumman Super

Tiger aircraft and whether Orenda
could provide jet engines for them.
Could l2A aircraft be produced by
19637 Remember the reason the Arrow
\ ras cancelled: "All manned intcr-
ceptors are now obsolete."

None of the projects proposed by
the government or A.V Roe would
result in the rehiring of employe€s
within a short period, thus saving the

company. Perhaps the most btzarue
was the offer made by transport min-
ister George Hees. He volunteered
to arrange a meeting with Gordon
McGregoq president of Tbans-Canada

Airlines (TCA), to revive the Avro
Jetliner C-l02 projects. The proto-

lype of the Jetliner first flew in 1949,

so it uras a little late to try to revive
the project 10 years later, [It hadbeen
scrapped in 1957.)

Lock of morketing sovvy?
Switzerland, much smaller than

Canad a and eYen more dependent
on exports, developed unvvritten ru1es

long before the First World War about
how to support technical develop-
ment and use it for export. Both the
Swiss government and financial sec-

tor support R B D. Most important-
ly, practically all new products are

first tried out in the home market.
The Swiss people glve preference to

Swiss products, and all levels of gov-

emment plus various institutions are

usually willing to ptace initial orders

for newly developed products. It is a

certainty that the Swiss would not
have abandoned the Arrow without
first carrying out a thorough mar-
keting study.

Basically, there are three avenues
a cornpany can take to export prod-
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ucts and ideas:

(a) export their finished products;

(bl enter intc joint ventures with
other companies; or

(c) grant manufacturing licences

to other companies.

This may all sound like ldarketing
101, but in 1g5g this uras certainly not
the course followedby the Canadian
government agsncies.

The Arrow
Had Canada equipped the RCAF

with Arrows, it is likely that one of
the export options descrthad above

would have succeeded, and not onl5r

in the United States. General Barle
E. Partridge, commander in chief of
thc North Amcrir:an Acrospace
Defence Command (NORAI)), $tat-

ed a few weeks after the cancellation
that "the aim of the NOR4D is to hit
attackers a$ far away es possible, " i.e.

over the Arctic. They therefore need-

ed "the fastest, highest-flying, Iongest-

range interceptor avaitrablf,." By their

or4/n admission, the Americans would
not have a suitable air.craft for this
purpose for many years.

There were strong inclications that,

had the program continued, the Arrow
would have been purchased by the
Americans. For example, the
Americans ignored the British Harrier
vertol aircraft until after it proved its
worth during tre vrar in the Falk1ands,

at which time theybought the licence
to manufacture it in the US.

The lroquois
While Orenda's Iroquois gas engines

\4rere built specifically fbr the Arrow,
their cancellation is difficult to com-
prehend because they might have
been sokl or licensed inclependent-
ly. The French aircraft company
Dessault was interested for some time
in acquiring 300 Iroquois engines
from Orenda for its new Mirage IY
aircraft. After the cancellation of the
project, E representative of Dessault

came to Canadato find out whether

Orenda r4rould still be able to sup-
p1y the engines.

In a memo sent on March 18, 1959

to Ontario premier Leslie M Frost,

A.\I Roe pointed out that mors than

$tOO million had alreadybeen spent

on the lxlquois, the engine was deared

for flying, and about $+ million rlras

$till required to complete the final
tests. Production of 300 engines by
Orenda would have secured the
emplqrment of 30@ workers furthree
years.

Ottawa \4rould neither relent nor
he1p. The decision to destroy all pro-

totypes, tooling and technical docu-
r,nentation slammed the door shut on
any future orders.

long-ternr ronrequences
The Avro Project Research Group

had 20 projects under consideration
for new products, mainly in the aero-

space and aclvanced ground trans-
portation areas. The sudden
cancellation Ieft neither the time nor
the money to continue, and no pro-
ject has survived.

The Jetliner, the Amow and the
Iroquois engine tladone thing in com-

mon: They urere all high-tech, higtr.
ly innovative products. Unforhrnately,
in the 1950s, the cor,elationbetween
innovation and economic grourth was

not fully recogntzed.
One of the first econorrrists who

drew attention to this link was PauI

M. Rorneq professor of eeonomics at
the University of Caltfornia and Fellow

of the Canadian Institute for Advanced

Research. Over the last 10 years, he

has developed a "nel.y growth theo-

ry" that clarifies these relationships.
If the role of Rg D hadbeen appre-

ciated more, the Arrow and Orenda
projects would not have been can-

celled so hastily.

Join SPA!
The Seaplane Pilots Association provides the
following services:

. Federal, State & Local Representation

. Water Flying Magazine

. Water Landing Directory
r Members Only Ylleb Site. Seaplane lneurance Prograrn
. Technicat Heferral Services
. Car Rental Discounts
. Books and Apparel

Send irt this cantpleted coupott. ancl receiue a free
cory r4f Vrctter Flyng Magazine and informarion
abaut tbe Sectplctne Pilots Association!

Seaplane Pilots Association
421 Aviation Way. Frederick, Maryland 217A1

Telephone: 3011695t208i1 FAX: 301 1S95,?375
Email: spa6aopa.org Website: www.seaplanes.org
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The oircroft indurtry todoy
Forfy years ogo, many critics were

of the opinion that Canada could not
compete successfully urith the United

States and Europe in the develop-
ment and rnarketing of new aircraft.

In the Aprjl 1997 edition ofThe Globe

and Mail's Report on Business
Magazine, an article by Bruce Livesoy

proved that Canada can compete.
Livesay described how Bombardier
Inc., a relative newcomer to the air-
craft industry, had become Canada's

largest aircraft developer and pro-
ducer sinee A,\l Roe Canada Ltd,
Bombardier's success is due mainly
to its outstanding management team,

business acrmen and excellent engi-

neering. But, as Peter Boag, director
of operations at the Aerospace
Industries Association, freely admits

in the article: Without goYernment

funds "we would have lost the indus-

try."
Canada now has the world's fifth

biggest aerospace industry, which is

poised to become the fourth biggest

by the year 2000, overtaking Cermany.

The Canadian industrlr's annual sales

are expected to reach $15.3 billion
this year.

Boag says, "The federal govern-
ment learned its lesson after can-

celling the Avro Arrow." No matter
whether Ottawa rea1ly learned its les-

son or was motivated by political
considerations, Bombardier gat sup
port and its aerospace divisionbecame

a huge success.

Bombardier is successfully apply-
ing a gamut of rnanagement tools,

including:
. rdentifuing a suitable niche in the

Gero sp ac e b usiness j 169 ional and

business planes;
o acquiing companies with either

expeience or production capaci-

ty in rhis fisld (Canadair and da

Haui{landin Canada, fxa$at Inc.

in thg, Unitd Etate,s, f*w* Btot?wr*

PLC in Northern lreland);
t sharing financial nsk wtthrnajor

foreign aontracfors (suppliers of
engines, auionics, fhght controls,

etc.);

t keaping up with coffip*tition
ihrough oortstant d&)eloprnfint end

introdu*tion of new airerafr; and
t sharing engtneering wsrlt with

sub *idiaiea and supplieYs.

This business strategy is working
llrell, In 1907, Bonrbardierhad 41 per

cent of the world market share in
regional jets, and this ratio is expect-

ed to increase.

It is interesting to note that A.\{.

Roe's Jetliner was also a medium-
range passenger jet aircraft. Not all
the business techniques described
above were known 40 years ago, but
A.V. Roe, given a chance, urould no
doubt have gone the $&me route as

Bombardier,

Pratt & Whitney Canada Inc., a
wholly owned.subsidiary of United
Technologies Corp. of Hartford,
Connecticut, reportedly receiv ed a

$t+.7 million, interest-free laan last
year from Ottawa's Tbchnology
Partnership Initiative. The loan \,1r4$

granted for the development of its
ne$r PW-150 gas turbine engille.

Is it not ironic that, in 1959, the
government would not loan the
Canadian-owned Orenda $+ million
to complete tests on a sirnilar ga$ tur-
bine engine for which it alreadSr had

large export offers? 4q[

Ednors Note: The obcnre srticle is reprint-

ed by courtesy d ihe Professionol Engirreers

fusociofion of Toronto ond first oppeored

in 1998 in "Engineering Dimensions"

the ossociationi publicafion
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