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NE of the greatest difficulties whichconfronts commercial aviation ‘of
to-day is the lack of an efficient and in-
dependent means of air: navigation.
Though airways and airports are now
being established in many countries
throughout the world, and though air-craft are fast becoming more and more
dependable and Ivxuriously equippedfor the comfort and convenience of the
air traveller, yet air traffic can still
be disorganised when low visibility
prevents the pilot from picking up his

bearings on the ground. In such cir-
cumstances the aviator is compelled to
abandon all dependence on his senses
and to navigate according to the infor-
mation conveyed to him by his instru-
ments.
, A pilot can, continue to fly safely
in a fog by means of such devices as
the altimeter, turn indicator and com-
pass, but it is only.with the aid of ra-
dio that he can be certain to keep on
a given course and find an invisible
nerodrome, For this purpose a radio
beacon, which is a special kind of
transmitter, is located near the land-
‘ing ground of an airport. The conven-
tional single aerial is replaced by two
loop antennas,- spaced at an angle to
each other, and rigidly locked in a
definite position.
The two loops are excited by a com-
mon high-frequency supply, but thc in-
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dividual aerial currents. are modulated
at. different low-frequencies. The cur-rent in one, loop is modulated by an
audio-frequency of 65 cycles, and the
other at 85 cyeles per second. Bach of
the antennae emits a directional wire-less beam, so that an aeroplane flying
along a line equidistant between the
two beams will receive two signals of
equal intensity, one from each beam.
Should the "plane deviate from this
line, which represents the direct route
to the landing-ground, it receives a
stronger signal from one beam than
from the other.
An ingenious indicator on the instru-
ment board of the aeroplane shows
when the signals from the two beams
are being received with equal inten-
sity. The low-frequency modulation of
the incoming waves causes two small
reeds to vibrate. One, on the pilot’s
right, is tuned to 65 cycles per second,
while the other on his left is tuned to
85 cycles per second. The tips of the
reeds are painted white, so that when
vibrating, each appears as a vertical
white line. When the pilot is keepingto his ‘correct course, the white lines
are of equal length because the reedsare vibrating with the same intensity.
Should the pilot deviate from his
course, either accidentally or to avoid
a stormy area, he is immediately madeaware of. the fact by the inequality of
the two white lines, and is thus still
able to locate his destination. The
great advantage of the radio beacon
system over other kinds of homing de-
vices, such as compasses, is that if the
machine is blown off its original course
by side winds, the destination pointcan still be located. In foggy weather,
however, the .pilot’s troubles are notended when he has succeeded in keep-ing his machine in the invisible "per-manent way." Sooner or later he will
come to the "buffer stops" at the endof the journey, and his task is then tomike a blindfold landing. He must be
told, therefore, of the moment when
he passes over the radio beacon, Theindicator is intended to provide this in-
formation. As he flies over the beaconthere is a sudden relaxing of the reeds,
due to a region of zero signal strength
immediately above the transmission:
tower, and he is able to locate the
landing ground to within 100 feet. .A radio beacon system is in processof erection on the airways of the Unit-
ed States, and special receiving appara-tus has been designed for use by pilots,This comprises a 10ft. vertical rod
aerial, a small indicator unit on the
instrument board weighing one pound.
a 10lb. battery, and a receiving set
weighing approximately 91b. The lat-ter may also be used to pick up radio
telephone signals. The abandonmentof the trailing wire serial has been
a source of relief to «aviators. Not
only wasit a source of anxiety due tothe risk of entanglement with objectson the ground, but it played strangedirectional tricks at night and at times
when high winds prevailed. A greatvirtue of the vertical pole aerial isthat it is non-directional.
WHILE a beacon system is excellyitfor marking out the airway routesit can give no help to the flyer on an
independent course. Tivo methods of
adapting radio to this navigational
need are now in use. In the first,radio direction finding stations are
maintained at various airports, and
each neroplane carries both a trans-
mitting and receiving set. Upon re-
quest by the pilot, two or more of the
direction finding stations determine the

direction of travel of wireless wavesfrom the ’plane. Combining their de-
terminations, they calculate the aero-
plane’s position and. send this informa-
tion by radio to the pilot,
The second method of helping: the
independent fiyer is the rotating radio
beacoh. This is a radio transmitting
station located at an airport which has-
a rotating’ directive aerial, causing a
beam .of wireless waves to sweep con-
stantly around. A special signal in-
dicates when the beam passes through
north. A pilot listening for the bea-
con signal with his receiving set can
determine his direction. by the time
which elapses between the north signal
and the instant when the beam is
heard with maximum intensity. The
elapsed time is determined by’ means
of a stop-watch, which can be cali-
brated to. read direction.
The safety and reliability of com-
mercial aviation would seem to depend
entirely upon radio, Certainly any
practical scheme for a_ trans-ocennic
air service would require directional
radio aid, particularly for a system
such as that involving a number of sea-
dromes moored at intervals across an
ocean.
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Reputation
SilvverMarshallsGreatestAsset
for producing the highestgrade radio parts has
been maintained by them ever since their cOm-
mencement in1924, and, with the announcementof their production of an All-Electric Radio
Receiver, experts throughout the world expected
big things. Theyhavesurelynotbeendisappointedin the beautifullycabineted, 8-valve, all-electric
receivernowplacedupontheNewZealandmarket:

Compare these features with
any other receiver
Four Screen grid AC
(UY224) Valves; two 245
power valves in push-pull
one 227andone 280 rectifier
~eightvalves in all:
Matched-Impedance Dynamnic
Speaker.
Ali Antenna Inetallation
Eliminated- Invisible screen
antenna for localand distance
reception.
GramophonePick-up Jack;
Tunes from 600 metres to
below200 metres.
Automatic VoltageRegulator,formaintaining constantvolt-
age to set:
No other get can offer youthe game advantages as the
Silver-Marshall.
The illustration on theleft shows the "Lowboy
Model in a beautiful
matched wood cabinet;
with an antique brass

escutcheon-a piece of furniture worthyof any
drawing-room;andpossessingasitdoesall the newinventions in radio The Silver-Marshall 'Low-
boy' i8 an investment that will give tone to any
room,andbethemeansofendlessenjoymentat865
COMPARESSILVER"RADIO WITH ANY
OTHER SELLING AT THE SAME PRICE

Bond and BondLtd,NEW ZEALAND AGENTS, AUCKLAND.
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CCORDING to a correspondent of
"The Jewish Chronicle,’ the Sey-
enth Day Adventists of. Boston, in
America, foresee a world flood in the:
near future. To. prepare. for this
catastrophe, they are planning a luxuri-
ous and up-to-date Ark, which is to be
fitted with radio apparatus. This lat-
ter, however, seems superfluous, for if
the world flood does eventuate, with
whom will the Ark exchange wireless
messages?

DoYou Kaow?
Thatwhen { testatorappoints
the Public Trustee bis execu-
tor he can appoint one or
more advigory trustees to Co-
operate in the administration
of hisestate?A testator if he
SO desires: can bave an inti-
mate friend, a publicaccount-
ant or his family solicitor
work in conjunction with the
Public Trustee

ADVISORY TRUSTEES
This is a beadingof an inter-
esting foldler just issued by
thePublicTrustOffice: Itsets
out briefly the advantages of
appointing advisory trustees
in certain instances:
Free copies may be obtained
from any Office or Agent of4
the Public Trustee, Or post
free from the Publie Trustee,
Wellington:
0-1


