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Fine-Weather Problems
Before concluding this description

of oresent-daY techniques and re-

ouirenrents, the problems of Arctic
'iwhit"-ort" and the conditions under

which accidents can occur in good

weather, should be considered'

"White-out" occurs especially in flat

snow-covered regions when 8/8 upper
cloud is present and gives the effect

commonly described as "flYing in
milk." All the visual cues necessary

for landing are therefore removed
completely. If we are to fully exploit
the Arctic and Antarctic regions, ex-

tensive landing aids will be required
for the aircraft oPerating there.

So far we have dealt onlY with the

conditions peculiar to landing in bad

weather, i.e. low cloud and poor visi-
bility. However, it is a fact that many
accidents do occur when landing in
gooil weather, and far too manY ot
:'l',.,,, ,,:" traced to "pilot error'"

There are a large number of fac-
tors which affect the precise judgments

that a pilot must make when landing'
Such things as contrast between run-
wav and qrass, lack of peripheral vi-
sion (i.e. timited fleld view in azimuth
from the cockpit), the inabilitY of
the human eye to detect small changes
in vertical height, the necessity of a

good horizon indication, etc. A lack.
or impairment of one or more of these

can again lead to quite serious optical
illusions which are accounted for by
"pilot error" in the accident reports.

It is clear therefore that if we wish
to operate in "zero-zero" conditions
there is one of two things we must
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do. We must either improve the visual
aids for the pilot, and give him the
necessary time to act upon them, or
we must make the landing completely
automatic,

Accepting the fact that zero-zero
Iandings ,are ,a must in 'the future,
what is being done to accomplish
thom?

There are ,three ways of tackling
the p,roblem:

(i) Prevention, or dispersa,l of fog
'and cloud. formation.

(ii) Completely autorrr-atic control
of the aiicraft during approach,
flareout and tranding roll.

(iii) Providing ,the pilot with some
means of seeing through fog
with radio or radar equipment
in combrnation with improved
flight instruments.

Wartime Fog Dispersal
Fog dispensal has been achieved

by the use of heat, ohemic'al reaction
and ul,trasonic sound waves.

The wartime use of "Fido" was a
good example of the heating metho'd.
Gasoline burners were placed along-
side rthe runway at intervals ,and ,the

combined heat from lhese removed
the fog from the runway area.

In Europe some small-scale ex-
periments have also been conducted
using r4 combination of shemical re-
action and ultrasonics. These were
m,odenately successful and provod
eoono,mical, unlike "Fido", which
was expensive. However, borth entail
eomplex ground installations which
also constitute obstruction hazards
near 'the runway. Researoh is being
continued on these methods and may
lead to a simple, inexpensive system
in the future,
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As described (n the first part of
this article the use ,of the autopilo,t
has greatly increased the,acculacy of
lhe rinstrument ,apprto,ach. If, there-
fore, surilable landing'aids oan be pro-
vidod, we shall be ,able to extend our
flightpath to ,land oompletely under
autom'atic control. In this ela of in-
croasing automatio,n this tis ,a logioal
step, and the advantages w,ill be great
when we oonsider tfie charracteristics
of future taircraft.

Beoause orf high-speed heating ef-
feots and drag considerations, ttre
pi,loit is likely to be "buried" inside
his aircraft with iittle or no external
vision. In designing an raircrafit p,ri-
marily for high speed Lin its opera-
tional ncle, a ,compromise must be
rnade'and so the low-speod chanacter-
istics wil'l often be very poor by to-
day's standards. ApproaOh tand land-
ing speeds will increase and ,aenrdy-

n'amic ,contro,l problems will compli-
cate the issue.

Froblems With Deltas
Most tail-less delta rairoraft, for in-

st'ance, fly at very high rangles of
attack at ,their approach speeds, ,and

this complioates both the control
problem and the pilot visiron require-
ments. Also 'the drag-speed ,oharrac-

teristics of thin-wing raircrraft, par-
ticularly ithose with swept surfaces,
are very criti'cal. With deoreasing
speed the dnag ,curve drro,ps rapidly
to the minirnum drrag figu,re, bu,t with
a further decroase in speed it rises
vory sharply to the point of stall.

This means that accurate oonfr,ol
of the aircraft is required on the

'approach to keep the oorreot flight
path. This in turn means that the
airspeed must be kept very close to

the optimum, which is slightly above
the minimum drag speed. A slight
inadveltent reduotion of 'airspeed will
oause a rapid increase in drag and
thus bring the aironaft well below the
glide slope.

Regaining ,the ,oorrroct flight parth is
,diffi'cult bsoau,se ,an increase in engine
power will no,t always have the de-
sirsd eileot of increasing the ailspeed,
due to the eno,rmous ramounrt of dlag.

Preventative mettrods that oan be
appl,ied are the use 'of firighJift de-
vices such ,as jet flaps, Ieadi'ng edge

flaps, etc., ,and the full use of atlto-
m'atic oontrol's used in ,oo,njunction

with aocurate l,anding 'aids.
Considerable reseach on l,anding

aids has been oarried out since the
war by br,th Btitain and the U. S. A.
With so muoh of ,this work oovered
by the veil of ,security, iit is diffiault
to determine what ,has been done ,and

what has yet to be achieved. How-
ever, some security releases tand 'pub-
Iic statements on both sides of 'the
A,tlantic enable trs to piece rtogether
some p'2115 of the puzzle.

It appears Bri'tain and the U. S. A.
have used different techniques in their
research. The basic difference be-
tween the two ,is that the British have
developed ra system which is basically
an extension of the present aurtomatic
ILS concept.

Ev,idence of the British technique
was given by Sir Arnold Hall in a
looture oarly in 1955, when he was
Director of R.A.E., Farnborough. In
,the ,last year several ,other items of
info'rm,ation have been released.

The system u,tilizes high precision
ILS fo,r rautomatirc appncach down to
a breakoff height of 'abo,ut 200 feet

(Continued on page 40)
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Prqcticol Volue of JANET

By George Glinski, P.Eng'

Only long-haired scientists would
think 

- of utilizing such a transient
and unpredictable Phenomenon as a

meteor trail for reliable radio com-

munications!
Effects of meteor bursts on radio

communication were observed as early
as in 1943 and reported in 1948. Fol-

use in radio communication.
In Calada, Defense Research

Board took the initiative and by 1954

had its first closed-loop meteor circuit
in operation. Canadian development
of this unusual radio communication
technique would have been imPos-

sible without the existence of the in-
formation theory which, luckily, was

being developed simultaneously in
many places.

The 
- 

meteor system utilizes high

system incorporating these techniques
was christened JANET, after Janus,

the Roman god of doors and gates,

who looked both waYs at once.
Efficient use of meteor trails for

communication requires operation in

bursts, taking advantage of strong

signals when theY are Present' One

advantage of this burst commumca-
tion is the lower transmitter power

1954 between Ottawa and Halifax
(with retransmission to Ottawa)'

Meteor Characteristics

surrounding atoms are ionized and

some even emit visible light.
This ionization produces a trail of

free electrons in the wake of the

meteor and this trail maY affect the
propagation.

In addition to these always present
"background" meteors, there are met-
eoric showers when the earth goes

through streams of particles tfaveling
in well-defined orbits about the sun.

The ionized trails partially scatter
any radio waves falling on them and

portant discoveries.

based on such "unreliable" phenom-

need.---fit" 
only competitive system of uhf

communication, ionospheric scalter'

has the disadvantages of more power'

for almost three Years.

aviation electronics
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Ltr. rarrge of 1,500 yards from touch-

;;;. i*- this Point azimuth

suidance is provided by le'ader'cables
ind height is obtained from a very

orecise altimeter.
The leadsr oable PrinciPle is not

new brfi this
Two cables
ren:t are lai

craft on the centre line, 'and below

the oorrect height fcrr the cornmence-
menrt of the flareout. The rate of
descent is then progressively reduceC'

In experiments oarried 'ou,t at the

Blind Landing Experimental Unit on

Canberra ,aad Varsity aircraft, some

450 complotely automtatic l'andings

have been achievod with 'an aYerage

vertioal velocity at 'touchdown in the
order of two feet Per sec'ond and
laterral srrors of u,p to five feet from
the runwaY centreline. The leader
oables can be extended ,alo,ng'the run-
way and ,taxi-strip to p'rovide guid-
ance for traxi-ing in zero'zero oondi-
tiolts.

American Methods
The Americans have done work sn

these 'lines, tlsing nad'ar a,ltirrnsters and
aocslerometers, for retriwing misoile
test vehicles. But their m'ajor devel-
opmen,t for m'anned alircrraf,t has been

the Bell Aulomatic Landing System'
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