Aeronautical radio navigation beams

When | Think Back...

by Neville Williams

from civil airliners to wartime bombers!

Researching historical articles is rather like turning over proverbial stones: you're never quite sure
what you'll uncover! My recent articles on the pioneering flights of Sir Charles Kingsford-Smith
proved no exception. Even before they appeared in print, | found myself with photostats of two
supplementary historical articles which were sufficiently relevant to warrant mention by way of a

follow up.

Asreadersmay recall, theoriginal sub-
ject was suggested to me by Aub Topp
VK2AYT, librarian for the NSW
Division of the Wireless | nstitute of
Australia. Planning a series of Sunday
morning WIA broadcasts, Aub had
been resear ching the supportive role of
amateur radio operatorsin providing
wirelesscommunication for the
Southern Cross, particularly for the
first trans-Pacific crossing in 1928.

Once having becomeinvolved in
the subject, however, | ended up by
recounting Smithy's overall career
and developing the theme that — over
and above their spontaneous contribu-
tion in 1928 — the amateur radio
fraternity had also exposed the urgent
need for an official aeronautical com-
munications system.

Just asregional governments had done
for shipping during the preceding
decade, the authoritieswould clearly
haveto set up permanent radio networks
to meet the needs of the airlineswhich
would inevitably exploit the routes being
pioneered by Smithy and other enterpris-
ing aviators.

In pursuing thistheme, reference was
madeto historic |RE engineering papers
presented in Sydney in 1938 — one
whole decade later — which clearly indi-
cated that, while Australians had been
prominent in opening up the airways,
we wer e lagging well behind Europe
and the USA in terms of back-tip
aeronautical radio communication and
guidance facilities.

Thevalidity of thislatter observa-
tion was borne out by an article that
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Editor Jim Rowe subsequently came
acrossin Wireless Weekly for June 7,
1935. Entitled 'Flying Blind on a Radio
Beam', it had been written by none other
than John Stannage — a man who was
better qualified than most to comment on
the situation.

John Stannage had been a crew mem-
ber on the plane that found the Southern
Crosswhen it was stranded in the desert
near Wyndham — mainly because of in-
adequateradio facilities.

He had also been radio operator aboard
the same planein itshistoric crossing of
the Atlantic in 1930 and, as an ex-
perienced marineradio operator,
deserved much of the credit for guiding
Smithy to a safelanding at Harbour
Gracein Newfoundland.

He subsequently flew with Smithy
acrossthe USA to the west coast, to com-
pletetheworld's first ever round-the-
world flight.

Back in the USA in 1935, the year of
Smithy'stragic death, Stannage had had
the opportunity to take a close look at the
mail/passenger servicethat had been set
up by United Airlinesin the Los Angeles
— San Franciso area.

Relying heavily on available radio
techniques for communications and
guidance, UA were said to have earned a
reputation for extraordinary efficiency.

Stannage knew only too well that it
had been thelack of just such radio
facilitiesthat had led to the loss of the
Southern Cloud in 1931, with all
aboard — triggering the demise of
Smithy and Ulm's Australian National
Airways. (See pand).

Airliners in 1935

United had based its Pacific coast
operation on the new American Boeing
247D transport, which Stannage
described in thearticle as a "beautiful
Ship'. Aspictured in Fig.!, it bore
a superficial resemblanceto the
Douglas DC2 and DC3/Dakota which
became a familar sight in Australia
from 1936 onwards.

A sleek all-metal, low-wing mono-
plane with a conventional tailwheel un-
dercarriage, the 247D had
occommodation for two pilotsand 10
passenger s— the same complement as
for ANA's Fokker-based Avro 10's. How-
ever, with its clean lines and twin
575hp Wasp radial engines, the 247D
had a normal cruising speed of 185mph
— morethan twicethat of the older
Fokker design.

According to Stannage, the glass-
enclosed flight deck waswell equipped,
but still noisy enough to warrant the
pilots wearing headphones for both on-
board intercom and radio communica-
tion. The passenger cabin, however, was
sufficiently well soundproofed to permit
normal conver sation.

lan Debenham, curator for aviation at
Sydney's Power House Museum, con-
firmed that, appearance notwithstanding,
the Boeing 247D was consider ably
smaller than the Douglas DC2, which
had lust appear ed when John Stannage
wrote hisarticle, and which hereferred
toas'huge'.

According to lan Debenham, the suc-
cess of the 247D had been such that they
werein strong demand by other airlines.



Boeing put them off, however, on the
groundsthat their total production would
be absorbed by United for the for seeable
future. Boeing's rebuff presented a gold-
en opportunity to Douglas, which came
up with itsDC2 — using a similar design
philosophy, but larger and with a greater

fuselage. Assuch, the aerial was stable,
with minimal drag and fairly safe from
possibledamage.

In addition, the planes carried a two-
channel shortwave receiver and transmit-
ter, for independent communication with
each other and with the company's own

madeit an easy matter to substitute a
replacement if necessary.

info and guidance

To John Stannage’s delight, he wasin-
vited to occupy the second pilot's seat on
atypical Los Angelesto San Francisco

payload capacity.
Inthe 247D,
the main wing
spar intruded into
the cabin floor

THE SOUTHERN CL OUD.

flight, during
which hewas able
to experience 1935
technology in prac-
tical, everyday use.

) licat- The takeoff
e Camnse | HOPE PRACTICALLY ABANDONED. | ua'ssealed run.
seating and way, he?idﬁvxt/a?
movement. In the . . - . . so smooth that i
DC2, the cabin Did Liner Crash Into the Ocean? was literally im-

was uncluttered,
well insulated and
roomy enough to
accommodate at
least twice as
many passengers.
In fact, the hugely

Five days desperate searching by air and land hasfailed to provide
aclueto the whereabouts of the air liner Southern Cloud, which has
been missing since Satur day after noon.

possible to tell ex-
actly when the
plane became air -
borne.

Chief pilot Sul-
livan took it to
1000 feet (305m),

successful DC3, All theterritory in which it is considered possible that theliner could placed it on course
developed from ; and, pressing the
the DC2, could have descended has beep thoroughly sear ched from th(? alr..  tercom button
accommodate up Hopethat the two pilots and six passengers are still alive has prac- behind the left side
to 33 passengers. tically been abandoned. of his control
sty 2% | Thepossibility that theliner crashed intothe seaisbeing investigated. | §hee I

True Story re

his headphonesto

ferred toin earlier
issues, Ward Mc-
Nally notesthat
Smithy expressed
apreferencefor
the Douglas'DC'
seriesin 1935, when seeking the
Australia/New Zealand mail con-
tract. He claimed later that the British
Government had let it be known that it
would beinappropiate for the two
colonial governmentsto endorsean
American rather than a British plane for
such a service).

On-board radio gear

Getting back to the 247D, Stannage
saysthat he was granted free accessto
one of the planes on the ground, which
gave him opportunity to study the nature
and layout of the controlsand 'the maze
of instruments which faced the pilots.

The plane wasfitted with two main
radio systems. One, based on a special
medium-wave receiver, gave the pilot
ready accessto radio guidance, weather
and flight information being provided at
the time by the Aeronautical branch of
the US Department of Commer ce.

Therelevant aerial wasawire'V'
running from the nose of the planeto a
pillar atop the pilots cabin and
thence back to anchor hornsatop
either side, about midway along the

Headlines like this one from the Sydney Morning Herald for Friday March 27,
1931 dealt a body blow to the fledgling Australian National Airways, whose
planes Initiated a service without any radio backup whatever. Onboard two-way
radio could at least have alerted the pilot of the llI-fated Southern Cloud to
treacherous storms ahead, or ground stations to the plane's position.

ground facilites.

A separate shortwave V-aerial ran from
asplice under the nose coneto rear sup-
portsnear each of the engine nacelles,

Theradio equipment was housed in the
nose of the fuselage, with a direct con-
nection to therespective aerials. No
tuning or adjustmentswererequired of
the pilots, all unitsbeing crystal-locked
and operated by mode selector switches.

United had its main maintenance
base at the Oakland Airport, Stannage
wastold, and each time one of the
planeslanded there after along flight, a
radio service engineer would open the
cowling, release two clipsand a supp-
ly plug and takethe equipment to a
service bench for a performance
check. Every 200 hoursit would be
subjected to an extensive strip-and-
check overhaul.

Theradio equipment was powered by a
motor -gener ator, running from the
plane's central 12-volt battery supply —
which floated across an engine-driven
generator. An hydraulically operated
shelf gave ground engineers ready access
tothelarge battery for regular checksand

take over. Stannage
found the planeto
be inherently
stable, apart from a
dlight tendency to
yaw, but so easy to
control that his attention soon reverted to
theradio facilities.

Flying at 5000 feet (1525m), they were
well clear of the mountains below, which
wer e themselves hidden beneath an end-
less sea of white cloud. But the plane was
exactly on coursefor an intermediate
stop at Bakersfield, as evidenced by an
unbroken sequence of dashesin the
phones from the beacon at their destina-
tion. UA had opted for aural rather then
visual monitoring of the guidance beam,
on the groundsthat an off-course devia-
tion would be morereadily noticed.

At this stage, chief pilot Sullivan
pressed the right hand buttom on his con-
trol wheel and reported in on the com-
pany system:

"Hello Baker sfield. Ship 27, ship two-
seven reporting.”

Back came the acknowledgment,
without atrace of ignition or other inter-
ference, along with information about the
amount of mail and freight to be picked
up at Bakersfield and the number of pas-
sengersto alight and board. Then fol-
lowed the weather information that he
would need:
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"Ceiling 8000 feet (2420m) rain
squalls, barometer three oh oh four,
temperature six eight, visibility one
mile (1.6km) clouds breaking at New-
man...", etc.

On receipt of the information, and after
calculating that they would be nearing
Newman and well clear of the moun-
tains, Sullivan headed down through the
dense cloud — guided by the beam and
confident that, even without a break in
the clouds, he could count on 800 feet of
visibility above ground.

In fact, they were able to spiral down
through a break above Newman and head
for Bakersfield 'skimming along' at
200mph-odd at around 800 feet, which
Stannage found quite fascinating. Sul-
livan took the opportunity to demonstrate
the beam by veering to the left, to
demonstrate how the dashes changed
into aletter 'A' (dot-dash) and to an 'N'
(dash-dot) when he veered right.

Assured of clear weather ahead, they
proceeded without incident to
Bakersfield. Then to Fresno, MillsField
at San Francisco and on to the UA base at
Oakland Airport, covering 350 miles
(560km) in an elapsed time of just under
three hours. The regular scheduled non-
stop flight over the same distance would
have taken just over two hours.

Stannage added that, with Smithy in
the Lockheed Altair, they had covered
the distance in one hour and 35 minutes,
just failing to break the then record by
three minutes.

Summing up his reactions to the visit
he said, and | quote:

| was rather amazed by the amount

of confidence placed by the pilots
in their directional radio gear. They
tell me that the transcontinental
pilots barge right into the bad stuff en
route, without the slightest fear that
they may be off their course.

These days, such situations are routine.
Back in 1968 | was a passenger in a Air
Lingus 707 that headed across the Atlan-
tic from Shannon in Ireland, and
deliberately took its placein a'stack’ ad-
jacent to Kennedy Airport — flying
through and into violent thunderheads.

This, the pilot explained, rather than be
diverted with a plane load of passengers
to "God knows where" in the middle of
the night. Despite the darkness, the
lightning, the wind and the driving rain,
we landed smoothly at Kennedy — as
did as many other planes stacked up over
nearby La Guardial

But Stannage’s tribute was directed in
early 1935 to systems that, by then, had
been installed, tested and accepted across
the USA.

Another three years were to pass
before our radio engineers, in conference
at Sydney University, were to be briefed
on aeronautical guidance and com-
munication facilities that were only then
being installed in Australia.

Beams & bombers

Amongst the photostats made available
to me by Aub Topp was a copy of an
article from the UK magazine Ham
Radio for June 1989, entitled 'The Battle
of the Beams' and written by D.V.
Pritchard G4GVO. It had apparently been
reprinted by arrangement from Practical

Wireless for January 1988. The article
had little direct relevance to the
Kingsford-Smith story but, along with
the foregoing  Stannage report,
provided adistinctly different insight
into the evolution of aeronautical
guidance beams.

Pritchard makes the point that the Ger-
man Lorenz beam system, along with
other rival technologies, had been
promoted throughout Europe during the
1930's, although with arather different
emphasisto elsewhere. In America, asin
Australia, cities and airports were dis-
persed over awide area, with the opera-
tional range of navigation and
communi cation equipment emerging as a
prime consideration.

In Europe, with its many citiesand air-
portsin relatively close proximity — and
its often inclement weather — it was
more important that navigation beams be
able to guide planes during their ap-
proach procedure to a safe touch-down,
under conditions of very limited
visibility. The different emphasis was
evident in the Erben/Lorenz presentation
to the IRE in Sydney during 1938. (See
last issue).

According to Pritchard, Dr.E. Kramer
had commenced work on the basic
Lorenz guidance system in 1932, based
on carrier frequencies in the range 30 -
33.5MHz, tone modulated at 1150Hz.
His concept was to radiate two overlap-
ping guidance beams from the same
MCW (modulated continuous wave)
transmitter, one 'keyed' with a con-
tinuous sequence of Morse code dashes,
the other with a suitably synchronised

Flig.1: From Wireless Weekly June 7, 1935, a Boeing 247D with onboard radio communications and guidance facilities —
which Stannage says had won for United Airlines a reputation for 'extraordinary efficiency".
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train of dots. If an approaching air cr aft
encountered only dashes, the pilot would
know that hewasto theright of the op-
timum approach path. Dots only would
indicate thereverse. In the central over-
lap or ‘equi-signal’ region, wherethe
receiver sensed both beams, it would
mer ge the two modulation componentsto
produce a subjectively continuous'on
course' tone.

(An alternative approach, referred toin
the Stannage story, involved using the
Morsecharactersfor 'A' and 'N', so
timed that, when overlapped, the dots
would be masked, leaving only a succes-
sion of dashes).

"Keying' separate lobes

To achieve the distinctive modulation
of the respective beams, Kramer installed
avertical dipole at thefar end of therun-
way, along with two separ ate parasitic
elements — so placed that they could
distort the dipole's normal field pattern
into two overlapping lobes, displaced
symmetrically to either side of the cor-
rect approach path.

Both parasitic elements, however, had
agap in the centre; each gap was bridged
by relay contacts, such that they could
only function asreflectors when the
relevant contacts were closed. By ener-
gising therelays separately as ap-
propriate, it was possible to arrange for
therespective lobesto be activated, as
if 'keyed' with dotsor dashes, suitably
synchronised.

(Sincetheright and left signalswere
both sourced from the one tone
modulated carrier, possible problems
of frequency or phase discrepancy
wer e avoided).

By way of supplementary information,
an ‘S’ (signal strength) meter offered the
pilot a broad indication of his proximity
to the sour ce antenna. But a separ ate ver -
tically-orientated approach beacon on
38MHz gave him a blip of distinctively
different modulation, to indicate that he
was 3000 metres from the start of the
runway. A second approach beacon sig-
nified 300 metresto go.

Asthe Lorenz technology evolved
during the 1930's, it waslicensed to other
countries and evaluated, from timeto
time, by the various major airlinesand air
defence for ces. However, with the out-
break of war in 1939 its possiblerole had
to bere-appraised, both asa domestic
navigation aid and as yet another radio
transmission that might conceivably
serveto guide marauding air craft to
strategic tar gets.

Awarethat thisand other emerging
technology could have a profound effect
on the outcome of modem-day war,

Britain moved to strengthen that aspect
of the Military Intelligence Service
(M16). What turned out to be a par-
ticularly fortuitous step, according to
D.V. Pritchard, was the appointment in
1939 of arelatively young physicist, R.V.
Jones, as Scientific Officer to M 16.

Born in 1911, Jones had rounded off
hisformal education with an Open Ex-
hibition in 1929 to Wadham College, Ox-
ford. There heworked in the Clarendon
Laboratory under Professor Lindmann,
who later became Lord Cherwell and
Scientfic Adviser to Winston Chur chill.

Fortuitous hunch

In early 1940, Jones had a premonition
that the Germans could be developing a
radio navigation system to increase the
effectiveness of their night bombing

Flg.2: Reprinted from Ham Radio for
June 1989, this diagram shows the
radiation pattern from a typical
wartime Knickebein array. It extended
the range by using twin phased
arrays, suitably angled to concentrate
the energy Into two slightly
overlapping forward lobes.

raids. Apart from thetechnical logic of
such an idea, examination of documents
from crashed German aircraft turned up
the code name ‘Knickebein’ — meaning
“crooked leg'.

From its sense and context, M 16 and
Jones concluded that it might well sig-
nify aradio beam of somekind.

The speculation was heightened when
two prisonerswere overheard discussing
‘X-gerat’ (" secret apparatus), being evi-
dently something used in German aircr aft
and involving radio pulses. Could it re-
late in some way to Knickebein?

That such could indeed be the case was
indicated by the navigator's notesfrom a
downed Heinkel, which read:

Navigational aid: Radio beacons
working to Beacon Plan A. Additionally
from 0600hr Beacon Duhnen. Light

Beacon after dark. Knickebein from
0600hr on 315 degrees.

Shortly afterwards, an ostensibly 'co-
operative' prisoner made the mistake of
“confiding' to the British what he wrong-
ly assumed that they already knew: that
Knickebein was a beam so narrow that
two of them could pinpoint a target with
an accuracy of lessthan a kilometre. It
wasrelated to ‘X-gerat’.

Having by thistime broken the Ger -
man 'Enigma’ code, M 16 oper atorswere
abletoidentify further fragmentsof the
jigsaw from other documentsrecovered
from crashed enemy aircraft. Onecarried
a German aircrew report of having
received a beam a few miles south of
Redford in Nottinghamshire, which had
originated in Kleve — on the near est
German soil to England.

Other papers captured a few days later
identified a second (or marker) beam
being radiated from Bredstedt in Schles-
wig-Holstein. Jones hunch had seeming-
ly been authenticated, but it triggered
time-wasting ar gument between the
military buffswho were privy to what
Joneswas on about...

Technical conundrum

They were awarethat the Lorenz sys-
tem, asdeployed in Europe, had arange
of 10 miles at best (16km), with relative-
ly broad lobes that were adequate as
landing aids only because the focal point
was co-sited with the homerunway. It
seemed unlikely that the Germans had
been able to upgrade the concept suffi-
ciently to sharpen thelobesto lessthan a
kilometre wide at 300km or morefrom
their point of origin. But who could be
surethat they hadn't?

On the other hand, sharply defined
beams might suggest transmissionsat a
centimetric wavelength — yet it was un-
likely that available valves could
deliver sufficient power in thisportion
of the spectrum. Yes, but German en-
gineershad been quietly experimenting
since around 1930, with radar techni-
gues on 50cm; they might just have
overcome the valve problem!

That aside, because of the quasi-optical
nature of very high-frequency transmis-
sions, others contended that the signals
would not conform to the curvature of
the earth anyway, but follow a straight
path rising above the altitude limits of
contemporary bombers.

It was left to an amateur, Rowley
Scott-Famnie G5FI, then a signals officer
in RAF Intelligence, to alert Jonesto a
report by T.L.Eckersley — Britain's
foremost propagation expert. If
Eckerley's calculations were correct, a
20cm wavelength beam originating in
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the Hartz mountains would indeed ex-
hibit sufficient curvature to be detected
by a plane flying over England at 20,000
feet (6,100m).

With Eckerdey's articlein hand, Jones
was abl e to convince Professor
Lindmann — Churchill'stechnical ad-
viser — that guidance beams were at
least technically feasible.

The big problem was that M16 had
never been able to find anything in
crashed German planes even vaguely
resembling a centimetric wave receiver.
The nearest thing was a seemingly ordi-
nary E BL-1, ablind landing receiver
that could as easily have come from a
British plane.

Interrogation of German fliers yielded
nothing new, but one was overheard to
say in casual conversation that, no matter
how hard the British looked for the
equipment, they would never identify it.
Jones interpreted this to mean that it was
right there under their noses, and they
simply hadn't recognised it.

Unwitting challenge

With this possibility in mind, Jones
quizzed the technicians at Farnborough
who had evaluated the German E
BL-1 receiver. Was there anything un-
usua about it?

"Nao", they said, then adding as an
afterthought, except that it was "many
times more sensitive than they would
ever need for blind landing". Could that
hold the key to the situation? Was the E
BL-1 fulfilling adouble role?

As Rowley, GSFI commented to Jones,
it was entirely feasible that the Germans
had sought to disguise the beam system
by operating it on accepted Lorenz fre-
guencies (say) 30, 31.5 and 33.3MHz.
Thiswould check, what's more, with fur-
ther recovered German flight documents,
including mention of another Knickebein
installation, thistime at Stollberg.

Unfortunately, three Anson bombers
fitted with standard L orenz equipment
and flown by Lorenz-trained pilots failed
to discover any trace of alien guidance
signals, over areas that were conceivably
being targetted.

The impasse led to atop-level meet-
ing between Churchill and a number of
Service Chiefs, seeking to resolve the
question as to whether the Knickebeins
posed atangible threat and/or whether
the diversion of further time and
trained personnel to their investigation
was justified.

Jones, who had been invited to attend,
quickly realised that much of the opposi-
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Flg.3: The site of the second Marconi transmitter near Harbour Grace, which
replaced the first one — destroyed by a cyclone shortly after its erection. The
building on the right houses a model of the installation. Adjacent to it is a
memorial obelisk and, to the far left, a viewing platform. (Photo by 'Blue’
Easterling).

lion came from men who had been inade-
quately briefed in a predominantly tech-
nical subject; so he sought and was
granted an opportunity to recount and
explain his convictions from start to
finish. Twenty minutes later, hislis-
teners were better informed but still far
from unanimous.

Whatever errors of judgment may have
been laid at Churchill's door in other
situations, he came up with the right
decision on this occasion — tearing
strips off the Air Ministry for their tardi-
ness and obduracy and ordering them to
get up there and ‘find those beams once
and for all'.

But, even so, Jones troubles weren't
over. Some still argued doggedly that
beams or no beams, German pilots would
continue to find their targets, just as RAF
pilots were able to do over Germany. An-
sons had consistently failed to find
Knickerbein signalsin the past — why
should they be any more successful now?

They and their crews could be better
employed on other assignments. Under
pressure, even Eckersley was equivocal
about his earlier pronouncement: yes, he
could possibly have missed something in
his maths!

Success at last

But the Ansons did go up, and one
of them — fitted with a sensitive
Hallicrafters receiver — did find a nar-
row alien beam, 400 - 500 yards (or
metres) wide just south of Spalding,
on 31.5MHz, with Lorenz dash/dot
modulation.

They had flown along the equi-signal

path, plotting it as they progressed, duly
encountering an intercepting marker
beam at a point near Beeston. The desig-
nated target was clearly Derby, the site of
a Rolls-Royce factory producing engines
for the RAF.

It was the kind of evidence that could
not easily be ignored. With doubts
abruptly dispelled, attention turned ur-
gently to unravelling the technology and
to possible counter-measures.

How had the Germans transformed a
local, blind landing aid into a sharply
defined, long-range beam? The answer:
by the same basic techniques that
amateurs had exploited during the same
decade to extend their local 'rag-chews
across states, continents and oceans —
by replacing unpretentious antennas with
high gain beam arrays and upping the
input power level for extrameasure.

It turned out that, back in 1938, with
war clearly in the offing, Dr Lohmann of
Telefunken had discreetly devised ahuge
new array, conforming to the Lorenz fre-
quency parameters.

Involving metal girders 30m high,
spaced out over a distance of 90m, it was
shaped like a shallow 'V', with an angle
of 165°, and overlooked the runway, as
did the original Lorenz antenna.

Mounted on acircular track, how-
ever, with a50-watt transmitter at its
centre, it could be rotated to project the
beam in any desired direction. While
able to double asalanding aid in con-
junction with normal Lorenz receivers,
it had another, more sinister potential
rolein view.

The actual antenna, supported by the



framework, comprised a total of 16 verti-
cal dipoles and the same number of
reflectors— eight of each per side—
forming huge, twin, phased arrays, with
lobes broadly similar to thoseillustrated
inFig.2.

Because of its supposedly 'broken
necked' appearance, or ‘geknickten’ in
German, it was given' the codename of
*Knickebein’ — which proved sufficient-
ly transparent to attract Jones' attention.

Pritchard saysthat the precise
details of Knickebein antennas, trans-
mitters and receivers appear to have
been lost, but Dr Lohmann’s original
array was followed by smaller and
less conspicuous structures compris-
ing half as many elements — four
dipolesand reflectorsin each leg —
constructed of large diameter tubing
to achieve a bandwidth covering the
range 30 - 33MHz. The centre, equi-sig-
nal zonewas +/-0.6° wide, as com-
pared with +/-0.3°, but the range was
much the same.

Ten such arrays had been set up by
1940. Lorenz/Knickebein receiver swere
also progressively ingtalled in all German
multi-engine combat air craft.

Early model receiverswere TRF
types, which proved to be unduly suscep-
tibleto jamming.

Inresponse, Dr W. Kloepler of Lorenz
came up with a superhet alternative,
switchableto 34 channelsin the range 30
- 33.3MHz. Physically, it wasa more or
less direct replacement from the earlier
model and carried thetype number EBL-
3H, presumably to support the
masguer ade as simply a new and im-
proved landing aid.

British countermeasures

Once convinced that Knickebein posed
amajor threat, the development of
counter measur es was accor ded the
highest priority under Wing-Commander
E.B. Addison of N0.80 Wing at Radlett
and Dr.Robert Cockburn of the Telecom-
munications Resear ch Establishment at
Worth Matravers.

Manned receiverswere placed in dizzy
‘crow'snests atop selected Home RDF
(radar) towers, to keep watch for the
beams which some had argued would
never be heard over Britain at lessthan
20,000 feet.

But they certainly were heard and,
when they wer e switched on around
dusk, reportsfrom the tower s were cone-
lated to indicate their likely orientation.
Ansons werethen sent aloft totrack and
plot them accur ately.

Meanwhile, medical diather my equip-
ment and industrial RF generatorswere
requisitioned from available sour ces and

“fiddled' to concentrate their noise output
on the Knickebein frequencies. I nstalled
in police stations, they were switched on
and off at the discretion of No0.80 Wing.

Asafurther measure, all available
L orenz equipment was modified and
strategically located to operate as
‘Meacons’, or mock beacons, to confuse
the pilotstrying to follow the Knick-
ebeins. Or, again, by placing a false
marker short of thetarget area, German
aircrews could hopefully beinduced to
drop their bombsin the countryside short
of thetarget.

But the most effective countermeasure,
according to Pritchard, was Cockburn's
so-called "Aspirins, which had been spe-
cially designed to curethe ‘headache’
presented by the Knickebeins.

Immensely power ful transmitters, they
could flood the Knickebein route with
false dashes, causing the pilotstofly 'in
circles searching for the companion
dots. Or they might till hear dashes
when they wer e actually in the equi-sig-
nal zone.

Contrary to some statements, the Ger -
man Knickebein beamswer e never ac-
tually "bent' by the British
countermeasures— but the level of con-
fusion was such that they may just as
well have been!

After afew weeks of this, L uftwaffe
aircrewsrealised that their beams had
been completely neutralised. Ironically,
however, it reportedly took several
months befor e anyone had the courage
totell Luftwaffe chief Hermann Goer-
ing that hisKnickebeins had become
totally useless.

Had it been otherwise, according to the
article, the system at its best would have
been ableto direct a bomber forceto
drop bombsevery 17 metresacross a
designated target areal Who knows, asks
Pritchard, how much more destructive
the bombing might have been but for the
perception and persistence of a young
physicist who refused to be silenced by
the 'experts?

Mind you, how  many residentsin
Britain'scities have even heard of
Professor R.V. Jones— or hisamateur
friend G5F1?

Newfoundland in 1901

Rounding off the avionicstheme, ear-
lier mention of Newfoundland and Har -
bour Gracereminded methat, if radio
guided the Southern Crossto asafe land-
ing at Harbour Gracein 1930, it wasonly
in 1901 that Marconi and Vyvyan, using
crude brute-force spark equipment, had
managed to launch thefirst-ever radio
transmission across the Atlantic to that
sameremote spot.

The background to that historic trans-
mission was detailed, you may recall, in
aletter from W.A. (‘Blue’) Easterling
featured in this column on pages 42-45
of the May 1991 issue.

That, in turn, reminded methat 'Blue
(Wal) Easterling had come acr oss
another photo that he had taken of the
lonely, windblown site at Cape Cod,
wherethey had erected a second antenna
array to replace the one blown down a
few days after it was erected.

If you do turn back tothestory, as
above, notethat Walfleet should read
Welfleet and thereferenceto arc supply
volts should read 20,000=0 rather than
2000/200. In anybody's language, that's
alot of voltsto be keying!

Thinking back over hisown training
in the spark era, Blue saysthat enormous
RF voltages wer e developed on arc trans-
mitter antennas, especially if theL/C
ratio of the system wastoo high.

“Brushing' or corona effectswould be
evident acrosstheinsulators, or to any
near by metal object. All that remains
now of Marconi's historic radio station
are afew footings on the sandspit, that
has been savagely eroded over theinter-
vening years by recurrent Atlantic gales.

As| wrotethe caption for Blue
Easterling'spicture, | called to mind
Erben's preambleto hislectureto the
IRE in 1938.

Although he was about to describe
state-of-the-art navigational equipment
for aircraft, hewarned hislistenersthat it
was the product of 'our two youngest
technologies', both of which were till
undergoing rapid development. How
dramatic those developments have been
— all within thelifespan of asingle
generation. (My own mother isonly days
away from her 99th birthday!)

In 1901, wirelesstelegraphy was till a
primitive by-product of electrical en-
gineering. Heavier -than-air flying
machines wer e about to enter the manned
glider stage. By 1931, more functional
but still primitive wireless equipment
was ableto guide a practical aeroplaneto
asafelanding in Newfoundland.

Today, theworld isbeing criss-crossed
by hundreds of lavishly appointed jumbo
jetsand supersonic airliners. Space ships
and satellitesorbit the earth, all of them
guided and/or controlled by modern
high-tech radio.

| wonder whether Erben imagined,
even in hiswildest dreams, that people
in hisaudience would liveto seethe
day when satellite technology would be
ableto pinpoint thelocation of ships,
aircr aft, land vehicles and even in-
dividuals, within metres of any point
on or abovetheearth?
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