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Guided Missiles

FOR THE FUTURE

By GROUP CAPTAIN H. R. FOOTTIT

“New things are seldom con-
sidered coolly and objectively.”
—Marshal of the RAF Sir

John Slessor.

INALLY the news fltered home.

The red coats had suffered a

stinging setback. This was to-
wards the close of the eighteenth cen-
tury and the British troops, during a
campaign in India, had been thrown
back by the massed fire of a native
“rocket corps.” Immediately parlia-
ment voted money for the develop-
ment of this new weapon. And Sir
William Congreve plunged into a
program that, by 1817, produced a
family of rockets having ranges from
2,000 to 3,000 yards, and carrying all
the variations in artillery ammunition
that were then in use.

Today, the nations of the Western
World are busily following a similar
feverish course. But now it is the
guided missile. With the man-hours
and money that are being poured into
these new developments, and the rapid
march of technology, there is no doubt
that the missile is here to stay. Even
in Canada this has been recognized.
And the Defence Research Board’s
CARDE establishment is busy design-
ing and developing a modest air-to-
air missile, the Velvet Glove, to
RCAF requirements.

Exaggerated Picture: But the whole
missile picture has been clouded by
?Xaggerated time scales, and mislead-
ing publicity pushed out by the pro-
ponents of “push button” war. Even
our own missile, like all others, has
its limitations. In other words, any
fully developed missile, just like an
adding machine, will do one job well
.—tbc job it was designed for. But
It 1s not omnipotent and it is not
mfa.llible. Though within the channel
of its particular usefulness it may be
4 powerful weapon. Still. there is
no doubt that we in Canada, as others
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have done, will have to expand our
missile design, development and pro-
duction facilities. For the final reck-
oning in any future war will hinge
heavily on a wide variety of special-
1ized guided missiles.

With the wide swath of publicity
given to these weapons of our age.
it is sometimes dithicult to decide
“what” they will do, and “when”
they will do it. For example, C. C.
Furnas. Director of the Cornell Aero-
nautical Laboratory, said recently.
“No matter how complex they become.
guided missiles are essentially stupid.”
However. he is trying to drive home
the point that, in his analysis. the
missile will not replace the man in
battle in the next half century. But
he is quite ready o admit that mis-
siles "do many clever and wonderful
things and are relatively selective in
their action.”

At almost the same time General

The Ryan Firebird guided missile,
first tested in 1950, is an air-to-air
weapon which is controlled by its
launching aireraft to within a cer-
tain proximity of its target, where-
upon it becomes self-directing. The
Firebird’s  launching weight is

about 600 Ibs.

Donald L. Putt, former commander
of the US. Air Research & Develop-
ment Command. told the American
Rocket Society in New York that as
missiles approach the peak of their
the military air-
plane, as we know it now, will event-

.

development,

ually be relegated to a mere logistical
vehicle.”

And Sir John Slessor has written
in his book. Strategy for the West,
“At least some manned fighters will
be with us for many years to come,
and [ cannot visualize the disappear-
ance of air crews from the air forces
of the world in the foreseeable future.”

Matter of Viewpoint: Undoubtedly
all these eminent experts are right.
[t all depends on the viewpoint. [f
we compare the electronic “brain™ of
a missile system, with the slow but
powerful and compact human, as Dr.
Furnas did, then missiles are indeed
stupid, and will undoubtedly remain
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USAF’s Martin Matador is classed as
a surface - to - surface/air - to - surface
guided missile and is now in opera-
tional service as a pilotless jet bomber.
One i~ being displayed at this year's

CITF.

so. As onc neuropsychiatrist, Warren
McCullouch, has opined, “If a cal-
culator were built to fully simulate
the nerve connections of the human

brain, it would require a skyscrarer
to house it. the power of Niagara

Falls 1o run it, and all the waters of
the Niagara to cool it.”

On the other hand. General Putt
has peered ahead and moved a long
way down the time scale. His offen-
sive and defensive air forces are
organized into missile squadrons. But
he hasn't got rid of the human being.
He has only relegated him 1o a ground
position where he can still put a guid-
ing hand on the controls of these
Sir John Slessor.
however, has taken an intermediate
sand.  He has part of his human
material on the ground controlling
missiles squadrons and  part in the
air in the familiar fighter.

Thus we can see that cveryone is

powerful weapons.

really saying the same thing: “Power-
ful guided missiles are coming. Their
exact timing in the future cannot be
pinpointed.  Yet as they do come,
they will gradually change the whole
mode of war.  All these missiles will
have limitations.  They won't replace
the human being as the prime fighting
force, they will only relegate the
human brain to another position in
the scheme of things.” And when
we sit back and contemplate it, this
is exactly what the longbow, the gun,
the cannon. the wank, and the air-

plane have done i all bvoone wars.

They have merely changed the face
of war, while man, the brain behind
the mechanism, has merely reposi-
tioned himself to make the best use
of these products of his own ingenu-
ity.

Slow Development: To visualize the
various complications connccted  with
these missiles of the future 1t is neces-
sary to pigeon hole them into technical
and operational categories.  From the
technical side. as we have seen, the
unguided, rocket,
through nearly 150 years of desultory
development after Congreve’s work.
Then. in World War II it came back
with a vengeance. Man-carried ba-
zookas, firing small rockets, decimated
German tanks: Hawker “Typhoons™
with under-wing rocket installations

blasted German road trathe; while the

ballistics suflered

Germans put some  pre-set guidance
into a 46 foot liquid rocket missile
and hammered London with their
infamous V-2s.

While this pre-war rocket develop-
proceeding apace.  the
Germans  and

ment  was
Briush.
others, had carcfully tried out pilot-

Americans,

less airplanes.  Using a radio-con-
trolled auto pilot they had success-
fully taken and landed such craft.
Some of this work was even going
on during World War 1. But it was
not until after the last war that the
full impact of adding guidance to
ballistic  or  winged missiles  really
struck home.  And once it did, the
missiles race was on.

Today, between these two technical
extremes, the guided rocket and the
guided pilotess airplane, there are all
manner of missiles that are coming
Allied  arsenals. or

into  the being

tested on the stands. or are still on

the drawing boards. And cach of

these technical configurations has been
designed for a set operational role.
Neglecting  homing  torpedoes, and
other maritime guided weapons, these
missiles are made as air-to-air, air-to-
surface, surface-to-air, and  surlace to-
surface weapons.

Complex Requirement: To general-
ize the operational aspects, while keep-
ing in mind all the possible echnical
configurations, it is apparent that the
missile  launcher may be fixed or
moving, depending on whether the
missile is ground or air fired, and the
target may be fixed or moving. de-
pending on whether it is a vehicle or
a swatic installation.  And between the
attacker and the warget there is realms
of three-dimensional space.  To make
matters more complex, the target may
even have some invisible clectronic
defensive net spread around it. that
may confuse and misdirect the missile
so it explodes harmlessly a sale dist-
ance away.

It is obvious then. with all these
variables in the missile equation, there
will never be just one omnipotent
guided missile in the military arsenal.
but a whole air force of missiles—
cach designed to be set ofl from-a
specific launcher to cope with a speci-
fic target, and cach designed to carry
out its task within certain limits of
range, target manocuverability, and
the like.

The Martin Matador, which now
stands guard in Europe as a surfacc-
to-surface tactical missile (and essen-
tially a pilotless bomber), the Hughes
Falcon. a guided air-to-air rocket, and

the Nike, a guided anti-aireraft rocket,
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A NAVAL DEVELOPMENT isx the USN’s Sparrow air-to-air guided missile,
shown here under the wings of a Douglas F3D Skynight. Companies associa-
ted with this project include Douglas, Sperry and Raytheon Mfg. Co. The Spar-
row is rocket propelled and employs beam guidance with terminal homing.

are some of the first fledglings of this
new air power, and just a few of the
variations that will eventually be forth-
coming.

Designed for the Job: Each of these
missiles, like all others. has been de-
signed to do a set job, and it can only
cperate eflectively if the job falls
First of all, there
are limitations on range. Any missile
of a fixed size and power will only
go as far as its fuel will carry it, and
fast missiles are notoriously hungry
for fuel. Once the fuel tanks are
dry, or the powder has burnt out, it
loses a measure of its effectiveness.

within its scope.

With no further thrust. it can only
manoeuver within the limits imposed
If it is aimed at
a fixed surface target, this may be
inconsequential.  But if it is aimed at
a moving target, gravity, drag and
target manoeuverability take their
toll so all the guidance in the world
may not get it to strike home.
Moreover, fixed guidance systems
themselves lose power as they reach
out through space, and missile effec-
tiveness starts to slump.  Or if the
guidance is part and parcel of the
missile itself, a moving target may

by its momentum.

skip out of range, to one side or an-
other, and the missile wanders hope-
lessly until it falls to earth. There
are limits to the angle of vision of
even a radar eye.

Missiles, like airplanes, are  also
limited in manocuverability.  They
may be built o withstand, say, 15
“g" w keep the structure  weight
down and so reduce the size and

power required. Yet a manoeuvering
target, or even a fixed one under
certain  conditions, may cause the
guidance system to attempt a last
minute correction, that is beyond the
missile’s capability. The result is a
miss.

The Race is On: Air Commodore C.
L. Annis, of the RCAF's Air Defence
Command, recently noted that, “The
race for emergence as the most prac-
tical intercontinental vehicle next to
appear is between the very high speed
and altitude unmanned bomber, and
the sull higher speed and altitude.
unmanned

intercontinental  ballistic

missile”  This stress on alttude brings
The higher we
send our missiles, the less air there
is.  And the less air there is. the less
stabilizing force there is to bear on
the missile and keep it unerringly
to its course. The missile, then, may
tumble end over end, in the upper
reaches of the sky, and only straighten
out when it again hits the sobering
effect of the earth’s air mass.
Guidance, under such erratic flight
conditions, is no mean problem. And
even the German’s V-2 missile, with

up another factor.

its pre-set guidance mechanism, had
variations in course as it righted it-
self during its return to the atmo-
sphere after tumbling through outer
space.

Add to all these limitations, and
many others, the effects of  possible
enemy countermeasures that have been
designed 1o throw  the missile  off
course, and the end result is a
question mark in accuracy. Thus the

missile may not be infallible, even in
the set piece battle that it was de-
signed to fight.  Yet we must turn
the page and ask ourselves, “What
other weapon do we have that is
absolutely infallible?” And the answer,

£ 3 “ »
of course. 1s “None.

It is abundantly clear. then, that
as missile design data becomes more
readily available, as designs are per-
fected through continued develop-
ment, and as reliability of the finished
product reaches new heights the
missile will take its place, slowly but
surely, in the stockpile of future
military weapons.  Already we in
Canada have started to scratch the
surface of this new business. We are
designing and building our own mis-
sile at CARDE, and we have put test
installations on CF-100 and Sabre air-
craft.

No Precedents: But this is just a
bare start. R. D. Richmond, Chief De-
velopment  Engineer for Canadair
Limited, has been studyving the im-
pact of missiles on the Canadian air-
craft industry. Says Richmond, “Cana-
dian industry in general only recently
became aware of some of the prob-
lems encountered with guided mis-
siles.  We, as well as other companies.
have, for the past few vears, been
gradually accumulating some experi-
ence with them. In many cases we
have found that these missiles bring
up problems which are devoid of any
precedent, and it has been necessary
to adopt a ‘creep before you walk’
philosophy to ensure avoiding any
basic errors in design.”

To illustrate how far this cautious
approach has to be carried, Richmond
points out that a missile is only part
of a complete and complex system.
Take just the seemingly simple case
of test equipment. “It is now ac-
cepted practice,”” Richmond says, “to
support each missile program, both
during the development and produc-
tion phases, with a large amount of
complex, custom-made test equip-
ment.  The function and application
of this equipment is initially pre-
dicted to handle some of the more
obviously critical items. However, as
experience is gained, the emphasis
may shift considerably. This in turn
causes a chain reaction of new and
redesigned test equipment.”

(Continued on page 157 )
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WILKINSON LINATEX CO.,
St.. Montreal 24

WILLARD STORAGE
CANADA LTD.,
9

WILLIAMS & CO., J. H., Buffalo 7, N.Y.

WILLIAMSON CO. OF CANADA LTD., Pos-
tal Station L, Toronto

WILLIAMS MACHINERY CO. LTD., A. R.,
64 Front St. W., Toronto:; branches at
Halifax, ‘V[ontreal Ottawa, Windsor, Scar-
horough On

WILLIAMS & WILSON LTD., 544 Inspector
St., Montreal ; also Windsor, Ottawa, To-
mntu and Quebec

WILLSON & WARDEN ENGINEERING

2210 Puarthenais

BATTERY CO. OF
269 Campbell Ave., Toronto

LTD., 58 Duchess St., Toronto 2
WINCHESTER ELECTRONICS INC., Nor-
walk. Connecticut
WINNETT BOYD LTD., 745 Mt. Pleasant

Rd., Toronto 7

WINNIPEG BRASS LTD., 600 Clifton St.,

Winnip
WITTEK VIF(". CO., 4305 W. 24th Place,
Chicago 23
WOLFE CO. INC., FRANKLIN C., 3644
East Ham Dr., Culver City, Calif. Can.
Rep.: A. J. Campbell & Co. Ltd.

WOOD CO. LTD., W. C., Guelph, Ont.
WOODWORTH SPECIALTIES CORP., 182
Broad Ave., Binghampton. N.Y.

WOOLF AIRCRAFT PRODUCTS INC., 3441
Filbert St.. P.O. Box 270, Wayne, Mich.

WORCESTER PRESSED STEEL CO. 100

Bdrber Ave., Worcester 6, Mass. Can.
: G. R. Marshall & Co, Ltd.

WORLD WIDE AIRWAYS INC., Montreal
Airport, Dorval, P.Q.

WRIGHT AERONAUTICAL DlV Curtiss-
Wright Corp., Wood-Ridge, N.J. CnnA Rep.:
Curtiss-Wright of Canada Lul.. Ottawa

WYMAN-GORDON CO., 105 Madison St.,
Worcester, Mass.

WYZENBEEK & STAFF INC., 223 N. Cali-
fornia Ave., Chicago 12 i

X-Y-Z
X-RAY & RADIUM INDUSTRIES LTD., 261

D~venport Rd., Tovonto

YORK GEARS LTD., 325 Caledonia Rd.,
Toronto 10
Y()UN(: RADIATOR CO., 709 S. Marquette
Racine. Wis. Can, Rep.: James B.
( utnv Ltd.
7EP'.A:_‘ERO 109-116 Sheldon St., El Segundo,
Cali
ZERO MFG. CO., 1121 Chestnut St., Bur-
bank, Calif.
ZOOMAR (CANADA) LTD.. Radio City
Building, 265 Craig St. W., Montreal
VISCOUNT DELIVERY
(Continued from page 29)
svrawling  Narsarssuak  Air  Force

Base.  Giant USAF bowsers refuelled
TGN while we posed for pictures
beneath a sign which read “Welcome
to Sunny  Southern  Greenland.”
Sunny it certainly was.

Refuelling completed, we left Bluie
at mid-day. taking off downhill and
out once again down the fjord to the
sea, where we set course for Goose
Bay, intending Seven Islands as our
alternate.  The first leg of the track
is to Cape Harrison and we quickly
climbed up to 24,000 feet.

Again the interior of the Viscount
is bathed in streaming sunlight, pour-

ing in through the large windows.
Greenland’s icy mountains are still

visible from 70 miles awav while far
beneath us a isolated icebergs
drift southwards in the direc-

tion of the shipping lanes.

few
slowly

June, 1955

sone  excu

Dircct Flight: Wik
ment, Scotty, who had been working
hard with his computer, announces
that he had collected favorable tail
winds that might enable us to make
Montreal direct, cutting out the
Goose refuelling stop. At first Peter
hesitates, deferring a decision until we
can get a better check on our fuel
state, but at 11:30 there is no doub:
and Peter decides to fly direct to
Montreal.

Eventually Cape
into sight dead ahead,
the

barren

Harrison
and

Labrador’s snow-covered

comes
beyond
Cape are
lands.
runways passes 24,000 feet below our
nose. We fly the airway to Seven
[slands—still over snow-covered forest
—on along the broad sweep of the
St. Lawrence, past Quebec, south to
Rougemount.

over the beacon and we are cleared |

Dorval. Over Montreal,

into

scme of us our first glimpse of a |
there |

North city, and
straight Dorval.  We take
a wide sweep around and touch down
at 17:05 GMT., 12:05 local time. As

American
ahead is

giving |

The triangle of Goose’s

The fan marker winks |

we taxi to a halt a group of TC.-\‘

othcials  walk  forward and come
aboard. TCA has received its sixth
Vickers Viscount.

GUIDED MISSILES

(Continued from page 30)

that the
development and  production

It is therefore

design,

LIPPAH'CH[

of missiles systems requires the back-
ing of a skilled engineering team. It
will take us time to build up this
team in Canada so that it can ade-
quately bring forth these vital weapons
for our armed services.

For we must recognize that, in spite
of their limitations, missiles will be
the spearhead of any future war. In
the air force alone we will have men.
and we will have airplanes.  But
for both to do an eflective job, we
must  have To time
Canadian industrial program—wvhich
will stretch

missiles. our
into years—so that there
is a gradual feeding in of top rate
missile systems will require cool and

objective thought.  This is no casy
task.  For, as Sir John Slessor has
said, new things, such as missiles are

seldom considerzd in such an
sphere.

atmo-
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AIRCRAFT BROKERS

e CANADA’'S CLEARING

HOUSE FOR THE SALE OF
AIRCRAFT
SO e e’

e All Types of Aircraft
Accepted For Listings.

e Contract and Working
Arrangements  With  All
North American Aircraft
Dealers.

e Buy or Sell — Consult

=

STERLING
AERONAUTICAL SERVICES
LIMITED
Island Airport, Toronto 2

CANADIAN DISTRIBUTORS
FOR MEYERS AIRCRAFT (O.

PRECISION *
SHEET METAL
WORK

TOOL & JIG
Design & Manufacture

WELDING
Spot Welding—125 KVA
3 phase
Inert Gas & Oxygen

Skilled craftsmen for
Assembly & Sub-assembly
of Aircraft components.

[ ]
R.C.A.F. Approved.

ALLIED ENTERPRISES
LIMITED
279 PRINCE ST., MONTREAL

*University 6-6777
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