Elements of Canadian Air Defence

TWENTY-FOUR HOURS A DAY,

ECURITY-conscious military men
of any nationality have never
been known to grow loquacious
about the strength and disposition of
the forces at their disposal, and no ex-
ception in this respect is the RCAF.
Bur sometimes strength is ditheult to
conceal; sometimes friendly innocents
must be warned away lest they un-
warily trigger the trap set for enemies.
When an enemy is warnzad to take
care, it could be a blufl., bur when
triends are told not to step from their
declared paths on risk of stumbling
into a mine field of explosive destruc-
tion, it is usually a
strength,
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The Department of Transport has
given the clue to the power to which
Canada’s  air defence system  has
grown. By mid-summer of this year,
the RCAF's Air Defence Command
operations had moved smoothly into
high gear. [t was ume to i1ssue a
warning, From the DoT's Civil Avia-
tion Division went Information Circu-
lar 071534, directed to all pilots, air-
craft other interested
parties.

[aconically headed, “Interception of
Civil Atreralt™, the outlines
the recommended procedure o Tollow
when under the suspicious scrutiny of
a military aireraft. “Interceptions.” it

L9

owners, and

circular

THE AIR DEFENCE SYSTEM STANDS GUARD

is explained in 0 1534, “are made in
a serious manner presuming the un-
identified aircraft to be hostile
definitely proven to the contrary.
Therefore, for example. night inter-
ceptions are made with all lights our
and the interceptor approaches into
close proximity and identities the un-
known aircraft by reading the identi-
fcation ‘
light . .

“Intercepted aircraft  should

until

marking by means ol u
main
tain a steady course and under no cir-
cumstances take retaliatory action such
as shining a light on an intercertor or
attempting  evasive action.  Retalia-
tory action on the part of an inter-
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cepred aircraft could be construed as
hostile intent and might result in
drastic consequences.”

A vear ago, such a warning might
have been regarded with faint amuse-
ment by a known enemy, for though
the carly warning system was opera-
tional, the fighter squadrons were too
flimsily armed to back it up with any
authority.  Since then. the numbers of
these squadrons has increased by three,
but more significant, about a third of
them are now heavily armed with
By the time this
nearly half the fghter

force (which will also have increased

modern aircraft.

year ends,

further in the number of squadrons)
will be flying CF-100s. By mid-
1955, it is possible that all regular in-
terceptor squadrons will be operational
and the auxiliary units will be re-
equipping with Avro Canada’s big all-
weather hghter.

Fifteen Up: The total number of
fishter squadrons available for inter-
ceprion work in Canada has reached
15, of which five are Regular units
and ten are Auxiliary formations. The
five Regular squadrons are re-equip-
ping with Mk. 4 CF-100's, which are
also in service with No, 3 All-Weather
OTU at North Bay,
maining Regular squadrons stll to be
(and which
Minister Brooke Claxton said

The four re-
f()rnlf_’d f()rﬂ]ci’ I)C"ﬁn(‘(‘
\\'Ulll(i
probably be in existence by the vear’s
end) will also receive CF-100/4%s as
Thus,

should be nine fully operational all

original ~ equipment. there
weather squadrons standing by 24
hours a day by the spring of 1955,
And it is well to remember that the
Mk, 4 CF-100 15 the most heavily-
armed hghter in squadron service any-
where 1n the western world.

Once all the Regular
have been formed and equipped with

CF-100 then
wirn to the Auxiliary squadrons. Tt

s llc'ldl'(! ns

aircraft, attention  will
is not possible to predict with any de-
gree of accuracy exactly when this will
occur, as the length of time it will
take and the procedure to follow in
converting the part-time airmen to the
complex CF-100's is still  somewhat
vague,

Soon to go into effect are plans call-
ing for the operation of a few CF-1007s,
on an experimental basis by one of
the castern Auxiliary squadrons.  Re-
ports indicate that this squadron will
probubly be 438, hased at St Hubert,
Mentreal. results of

near When the

Inside this electronieally transpar-
ent, rubberized fabric dome is the
radar antenna, vital component of
the early warning system. Domes
are a feature of most radar stations,

Somewhere in the Canadian north,
this team of radar controllers con-
centrate on their radar scopes,
carefully picking out the “blips”
and relaying information to pilots.

airwomen
track of all aireraft flying
within range of their radar., From

In the
keep

plotting room,

the  plot,  fighter  controllers  can
determine how 1o deploy fighters,

this trial operation have been assessed,
the Air Force then intends to proceed
with the equipping of further Auxil-
iary squadrons with the all-weather
fighters. It is expected that initally,
the Auxiliary units will equip with
Mk. 3 versions made surplus as the
Regular squadrons convert to Mk 4s.

Conversion Problem:  The Air
Force anticipates some difficulty in
converting Auxiliaries to the new air-
planes, which are somewhat more com-
plicated to operate and to maintain,
as compared to the relatively simple
Vampires and Mustangs.

The basic composition of the Auxil-
lary squadrons is expected to be
affected as a result of the re-equipment
program. At present, each Auxiliary
squadron has a small detachment of
Regular force personnel attached to it.
These personnel are largely responsible
for keeping equipment serviceable, and
for carrying out the day-to-day routines
that are required to keep the squad-
rons operating with a reasonable de-
gree of smoothness.

However, when the CF-100’s come
into service with the Auxiliaries, it is
expected that the Regular component
of each reserve unit will be increased
substantially possibly to the point
where half of each squadron’s strength
will be made up of Regular force per-
sonnel.

Apart from the Regular and Auxil-
lary  squadron  formations,
strength for the air defence system
is available from the two hghter
OTU's.  No. 1 Fighter OTU at
Chatham, N.B.. where pilots are given
operational training on Sabre day-
fighters, and No. 3 All-Weather OTU
at North Bay, Ont, where aircrews
learn to fight with CF-100's, are each
capable of throwing a considerable
force into the air. Because the flying
personnel at both units are made up
either of valuable instruction staffs, or

extra

of comparatively inexperienced aircrew
at various stages of training, it is not
likely that they would be ordered into
action until the interceptor squadrons
had encountered more than they could
cope with, At the same time, it 1s 1n-
conceivable that in an extreme emer-
gency at least some of the OTU air-
craft would not see action.

HE SUCCESSFUL operation of
any air defence system depends
as much on an alert early warn-
ing oroanization as it does on a strong
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interceptor force,

The basic compon-
ents of early warning comprise radar,

backed by a 63.000-member Ground
Observer Corps. and an elaborate com-
munications system,

[n Canada such an early warning
organization has been operational for
many months, standing guard 24 hours
a day. At present, it consists mainly
of the so-called “Pinetree™ radar chain,
which extends northern
reaches ol Ontario, Quebec, and Labra-

dor, an electronic watchdog that an

across  the

out-of-the-north attack  must  pass to
reach the industrial heartland of east-
ern North America,

Pinetree, a joint U.S.-Canada pro-
ject, cost some 3300,000,000 to estab-
lish, two-thirds of this being hnanced
by the U.S. Procedure is for U.S.
personnel to man these stations which
give early warning to vital American
centres, while Canadian service men
operate those stations guarding the
approaches to Canadian cities.

Early Warning: Now being installed
across the Canadian Arctic tundra, is
an additional early warning aid, the
“McGill Fence”, an electronic device
which presumably will perform the
That s,
unlike the radar network, it is incap-
able of identifying aircraft which come
within its range. While its capabili-
ties are a closely-guarded secret, it is

function of a burglar alarm.

probably able to determine speed and
direction of fight at the time the
FQHCC iS Cr()SSCLL in th‘l.‘i manner LlICr[‘
ing Pinetree to the fact that an intrud-
er may be on the way and making it
possible  to approximately
when he will arrive at any given
point.

calculate

Chief disadvantage, of course,

15 thar the McGill Fence cannot dis-
criminate between friend or foe.

On the other hand, the McGill
Fence is comparatively cheap to install,
and its operation is largely automatic.
Maintenance and servicing operations
will be carried out with the aid of
helicoprers, and it is with this phase
of early warning in mind that the
RCAF has recently acquired a number
of Sikorsky S$-35’s.

The McGill Fence is perhaps more
correctly known as the “Mid-Canada
Line”, as the McGill device s simply
incorporated in the “Line.”

A description of the Canadian seg-
ment of the early warning system was
recently given in “The Roundel” by
Squadron Leader | E. Mahoney, a
senior controller ar a large RCAF
radar station.

According to $/L Mahoney's outline,
the Aircraft Control & Warning Sys-
tem, part of Air Defence Command’s
organization, consists of an elaborate
network of radar stanions, located in
strategic positions across Canada. [t
entails the provision of vast quantities
of expensive radar and communications
equipment and the training of thous-
ands of operating personnel. It must
be capable of displaying the location
of all airborne aircraft ar all times, of
controlling the fighters, and of passing
all pertinent information to the AOC
for his guidance in defence planning
and the conduct of the air battle.

High Point: The top level of oper-
ation is the Combat Operations Centre
(COC). which 15 responsible for the
ethcient operation of all air defence
facilities, The senior ofhicer at the
COC is the direct representative of the
AOC of Air Defence Command. and
is known as the Command Controller.

The OC receives information on all
hostile, fighter, or unidentified aireraft.
and on aircraft in distress. and it pre-
sents a picture of the movement of
those aircraft in the form of arrows on
a large horizontal map in the opera-
tions room. The status of all aircraft.
weapons, and AC & W facilities is
displayed on special large boards. In
addition, he has direct communications
with the Commanding General of the
USAF's Air Defence Command, with
whom he works in close liatson.

For air defence purposes. Canada is
divided geographically into  sectors.
Each sector is administered by a Sector
Commander at an Air Defence Con-
trol Centre (ADCC), who 1s respon-
sible to the Command Controller for

Civilian ground observers, like fire
ranger in tower (L), report any a ¢
they spot to local filter centre, which
plots location (above) and reports to
RCAF, which serambles fighters (be-
low) if identification is necessary.

the supervision of operations within his
sector.  He displays the current air
picture in his operations room, dis-
seminates all operational information
received from his subordirate units,
relays orders received from the OC,
and carries out linison with the ad-
jacent sectors and USAF counterparts.

Subdivision:  Sectors are further
divided into sub-sectors. Fach sub-
sector is the responsibility of the Chief
Controller at an  Aircraft Control &
Warning Squadron (AC & W Sqn.),
or Ground Control Intercept station
(GCI). This unit is the counterpart
of a fighter squadron, and works in
close liaison with the squadron or
squadrons assigned 1o it for gperational
control.

The function of an AC & W
Squadron s to detect and identify all
atrcraft within its area of radar cover-
age.  When it has identihed an air-




craft as unknown or hostile, it then
scrambles fighters to intercept it, and
controls them by radio telephony until
the fighters are in sight of their
target.

" Detection of aircraft is accomplished

Each GCI is

equipped with a radar transmitter and

by means of radar.
receiver which enable the position of
aircraft in flight to be read from radar
indicating  the
range from the station. and the alt-
These aircraft, so detected, are

scopes bearing and
tude,
kept under observation, and their posi-
tion in space is passed to the Surveil-
lance Section in the same building.

The Plot:

tion, the track of the aircraft is plot-

In the Surveillance Sec-

This description of an imaginary visic
RCAF Ground Control Intercep:
(GCl) is anm extract from an
by Squadron Leader |. E. Mahaney,
“owerafr Control & Warning  in the
RCAF", which first appeared in "The
Rowndel”.  §'L Mahoney is a senior con-
troller at a large radar station, It should
he  noted  that,  for  security reasons,
figures used in any dialogue thar follows
are fictitous, and the R/T phraseology
only approximates the standard procedures
aind code words. For fuller explanations
o) the duties and functions of the various
companents of the GCl organization, see
the references to radar which appear in
the article on the preceeding  pages.
—Editor.
imagine a huge operations build-
ing., standing majestically on a hill-
top. An imposing radome, adjazent
to the Operations Building. houses
the radar antenna, and appears as
a gigcentic observatory., As we enter
the building, a security guard care-
fully checks our identity and issues
us with a pass-button.

Gong into the Surveillance Room.
vse lind our attention drawn immed-
ialely to the plotting table., around
which are numerous plotters wear-
‘ng headsetis, intently listening fto
reporis of aircrafl, and plotting them
on the iable by means of plagues
and arrows.

Against the far wall is a huge
display board. on which is dis-
played all information concerning
the {racks on the table—the tra:zk
number, the time it appeared, the
altitude, the quanlity of aircraft, the
speed and idontifization. We can-
not see them, but behind the board
are a number of "Fighter Cops"”
(Fighter Control Operators) who
cre listen’'ng to the same informa-
tion as the plotter.

At the other end of the room is a
long dais, beh’nd which are seated
the Surveillance Controller and his
assistants. They are constantly
waich'ng the plotting-table and dis-
play boards, and comparing the in-
iformaton displayed with that of

tae an
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ted on a huge plotting table. The
identification personnel. watching this
map constantly, compare the track with
the information they have on friendly
aircraft movements, received from the
DoT's Air Traffic Control Centre, or
from RCAF airports.

If the track can be correlated as to
position, speed and altitude, it is identi-
hed as friendly: if it cannot, it is called
“unknown”, and fighters must be
scrambled to intercept and investigate
it.  As a suspected aircraft travels at
at rate of fve or six miles a minute,
every effort is made to reduce the

minimum.
delays
aircraft are

identification tme to a

Sometimes, because of and

human crror, unknown

known flights. as received from con-
trol towers at RCAF aerodromes and
the DoT Air Traffic Control Centre.
iibove the main dais is another
dais, at which are seated ™tellers.”
who are relaving to the Air Defence
Control Centre (ADCC) the informa-
lion displayed.

We next visit the Reporting Room.
At first we see very little, for this
room is almost completely dark. It
is here that the radar scopes are lo-
cated. As our eyes gradually be-
come accustomed to the darkness.
however, we see a number of
“scope reporters” seated at the
scopes, intently watching them for
the blips which indicate the paths
of aircraft through the sky. A con-
stant mumble of voices is heard, as
the scope reporters relay the infor-
mation to the plotiers and display-
board operators in the Surveillance
Room.

After leaving the reporting room,
we enier the Control Section. Here
we meet the mainstay of the GCI,
the Duty Controller. and his assist-
anis, the Operations Controller and
Operations “B”. From his vantage
point, sirategically located so that
he can view the plotting-table and
the display boards, the Duty Con-
troller directs operations. In {front
of him is a miniature switchboard,
to provide him with direct com-
munications to all operational posi-
tions in the building. His chief con-
cern is to order aircraft to states of
preparedness as required, to
scramble them after unknown and
hostile tracks, to allet missions to
Intercept Controllers, and generally
to supervise the conduct of the air
battle.

He has direct control over the In-
tercept Controllers, who are lo-
cated at radar scopes in rooms ad-
jacent to the conirol section. It is
they who aciually conirol the
fighters when they become airborne
and give them directions which will
enable them to intercept the target
aircraft.

really friendly. For this reason, stand-
ard procedures for the approach to
and identification of all intercepted
aircraft have been laid down, to pre-
vent undue interference with,
anxiety to, pilots and passengers.

and

While the fighters are closing on the
target aircraft, the Intercept Controller
keeps them fully informed as to the
height and airspeed of the target, to-
gether with its position, Meanwhile he
is manoeuvering the Aghter into the

best position for identification
attack.

and

When the fighter has made a sight-

ing. known as a “tally-ho”,

on his

assigned rtarget, he closes in and noti-

( Continued on page 116)

And now let us imagine, from
what we know of the Aircraft Con-
trol & Warning system. what
would happen if an enemy aircraft
were to invade our country.

Conversation Piece

IN THE reporting room, the first
inkling of it would be a tiny blip
appearing, just like hundreds of
others, on a radar scope.

“Initial plot at Able Baker 5132,
states the scope reporter.

In a few seconds word comes
back from the plotter: “Track 49.”
The scope reporter marks 49" on
his or her scope. and follows its pro-
gress carefully across the scope.
passing its position each minute.

Meanwhile, in the Surveillance
Room, the ploiter has placed a
round disc on the plotting-table,
with a small black plaque beside
il, indicaling the track number “49”.

The Identification Officer is hard
at  work, checking the pre-plot
board on which known f{lights are
pre-ploited, and scanning through
his flight plans. Nothing on it.
Soon an arrow appears on the table.

Heading south. One minute has
passed since the initial plot ap-
peared. He looks on the display

board opposite Track 49. No height
vet. Again he checks his flight
plans, then turns te his assistant:

"Contact ATC centre on track 49.”

A minute later his assistant tells
him: “Negative.”

He picks up his ‘phone and cuts
in on the plotting line: "Track 49
identified unknown.”

The plotter places a red marker
on the plaque on the table, which
indicates that it is unknown and
requires interception.

Up in the Control Section, the
Duty Controller sees this. He looks
at the aircraft status board, then
gives an order to the Operations
Controller:

(Continued on page 117 )
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er R. C. Stapie, who was assigned to
AAFCE  headquarters  (code-named
“AIRCENT™) to play a key role in
Western

strengthening Furope's  air

defence communications.

Last leg of the $9.000,000, highly
mobile, RCA microwave radio relay
system  was recently  completed  for
AIRCENT under the supervision of
the Headquarters Radio Telecommuni-
cations Division, where S/L Staple has
been working for more than two
years as part of an international stafl.
Covering 060 route miles, the micro-
wave network is laid out in several
legs converging on AIRCENT HQ

at Fontainbleau, The two major ex-
tensions are those connecting the HQ
with its two  Allied Tactical  Air
Forces.

Air defence ol Furope, like air de-
fence anywhere, depends for its suc-
and almost instan-

¢ess on a secure

tancous system of communications.
Thus, from the beginning of NATO,
installation of modern communication
equipment has had high priority.
Truly Wireless:  Describing  the
new microwave relay system, which
provides telephone and teletype hook-
ups with no poles or overhead wires,

S/L Suple says, “Substituted for the

Maximum
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wires of a conventional telephone sys-
tem are sharply-beamed radio signals
which are transmitted at a speed of
about 186,000 miles per second across
linc-ofsight distances 1o the next re-
The mobility of our AIR-
CENT gystem derives from the fact
that all these relay points have been

lay point,

designed 1o operate out of van trucks,
which carry and antennae,
cables and accessories, receiving and
transmitting equipment, power gene-
rating apparatus, and personnel. Four
men can set up or dismantle a station
in less than five hours so, should any
ground prove untenable, or should re-
deployment be required, the networks
can be shifted at short notice, leaving
no equipment behind.

tower

“Since microwaves travel through
technicians are freed of the
tedious job of line maintenance, Nor
do they have to cut pathways through
difficult when
shifted. Instead, it is necessary only
to set up repeater stations at selected
pr_)iuts.

the air,

terrain networks are

Another good feature from
the military point of view is that the
system 1s  almost  impervious  to
Wind or sleet don’t bather

can't radio

weather.

it.  You blow down a

beam and ice won't form on it.”

The precision-beaming of the micro-
wave signal also increases the security
potential of the system. Unlike broad-
cast radio, microwave relay does not
radiate a signal which can be received
from all directions, Instead, the sig-
nal is directed by means of dish type
antennae in a straight line to the next
relay point. It can be intercepted
only within the limits of this narrow
beam. and similarly sources of inter-
ference or jamming would have to be
very accurately directed to disrupt
communications.

AIR DEFENCE ELEMENTS

( Continued from page 30)

fies the Intercept Controller of the
complete identity of the aircraft. The
controller then orders further airborne
surveillance, target destruction, or the
return to base of the fighter aircraft,
as applicable.

All information is passed immed-
iately to the ADCC and the COC.
The Duty Controller, guided by the
fighter’s reports, will scramble other
fighters if required.

AIRCRAFT



No Control:
radar coverage and give additional time
in which to scramble hghters and in-
tercept hostile aircraft, we have what
are known as Early Warning Ults.
Such units are located beyond or on
the fringe of the area covered by the
GCI, but require modification to be
able to control fghter aircraft.

An additional source of surveillance
information is the Ground Observer
Corps, which passes to a GCI reports
on aircraft sighted or heard by ground

[n order to extend the

observers.

The GCI also works in close liaison
with the Anti-Aircraft Artillerv*. The
Artillery Controller, in the same room
as the Duty Controller, is able o ob-
serve the movements of all aireraft as
displayed on the plotting table. He
passes all pertinent information. to-
gether with instructions received from
the Duty Controller, to the Anti-Air-
craft Operations Centre.  In this way,
anti-aircraft weapons may be brought
to bear against hostile aircrait fying
over gun-defended areas.

*Canadian  Army anti-urcraft wnits now
come under the operational control of Ar
Defence Command.

ONE HOSTILE

( Continued from page 30)

“Scramble  Whiskey Red section.
Vector 360, angels thirty. Bring Whis-
kev White to stand-by.”

At the aerodrome, jet engines are
turning over almost as soon as the or-
der has been received from the GCIL.

The Operations Controller. immed-
tately after giving the scramble order,
calls an Intercept Controller on the
‘phone:

“Whiskey Red section scrambled,
vector 360. angels 30. Track 49.
Channel C Charlie.”

The Intercept Controller, huddled
over his scope marks this information
on his Intercept Report form. Check-
ing the plotting table, he locates the
position of track 49, and finds it on
his scope. Then turning to his assist-
ant, he advises the position and asks
for an altitude.  Though intently
watching the progress of an unknown
track, he checks the vicinity of the
aerodrome from time to time to look
for his fAghters, and anxiously awaits
their call.

Before long he sees a blip. Seconds
later he receives a call:

“Hello, Sausage—this is Whiskey
Red.”

“Hello. Whiskey Red, this is Sausage.
Vector 350 for bogey. Angels 30,
Over.”

Whiskey Red acknowledges; then, a
minute later, he says:

“Target twelve o'clock, three hun-
dred miles, heading 180, airspeed four
hundred.”

As the gap decreases between the
the Intercept Controller
continues to brief the hghter on his

two tracks,

progress and that of the rarget:

“Whiskey Red, target now one
o'clock, 80 miles, altitude 25,000, down
3,000.7

His nerves tense, he reaches the
crucial turning point, which may mean
success or failure of the interception.
He gives the order:

“Starboard 080, When steady, tar-
get ten-thirty, nine miles.”

He watches closely. Nice. The
fighter is closing quickly on the target.
“Target eleven o'clock. five miles.” he
advises.

“Whiskey Red,
back.

“Roger, Investigate target.”

Seconds later, the fighter reports:

“Target one hostile, twenty-four
thousand.”

tally-ho,”

comes
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“Roger, Attack target,” replies the
controller.

He then informs the Duty Control-
ler: “Whiskey Red, tally-ho at 360,
one hundred, one hostile, attacking.”

This information is passed immed-
iately by the Ops “B” to the Air De-
fence Control Centre and the Combat
Ogpcrations Centre.

Before long the fghter
“Attack Target  shot
down.”

The Intercept Controller heaves a
sigh of relief. “Good show Whiskey
Red. Head 180 for base.”

S UCH (we hope) would be the
fate of an enemy aircraft which
tried to penetrate our defences.

The Fighter Control personnel are
keenly aware of their responsibilities.
No one who has ever visited a radar
station can help but be impressed with
the air of serious expectancy which pre-
vails.  Our airmen and airwomen
know that we are living in the world
with an enemy who may strike with-
our warning, They know that an
unknown track is a thing to be feared.
For them there is no “peace”.
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