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Directional Wireless and Marine Navigation: 
the Rotating-Loop Beacon. 

IN a previous contribution to NATURE (vol. 120, 
p. 774, Nov. 26, 1927) under the title "Directional 
Wireless as an Aid to Navigation," a survey was given 
of the present position of application. of 
signalling methods to the navigatiOn of ships and air
craft. Towards the end of that article brief mention 
was made of the rotating-loop method of directional 
transmission, with the intimation that the application 
of the method to marine navigation was then under 
investigation. As these experiments have now given 
results which make it possible to state that the method 
will prove of great importance in the future application 
of directional wireless to marine working, it is con
sidered to be desirable to complete the above survey 
by summarising briefly the main conclusions arrived at. 

· The rotating beacon system of directional trans
mission has been developed to a high degree in Great 
Britain by the Royal Air Force, as providing a 
method of navigating aircraft without the necessity 
of carrying additional and elaborate apparatus in 
machine itself. The transmitter employs a vertwal 
frame coil which rotates at a uniform speed about 
a vertical axis, and which is supplied with radio
frequency oscillations from a suitable valve. The 
radiation in any direction varies as the cosine of the 
angle between the direction and the plane of the coil, 
and thus the signal intensity at a fixed receiving point 
varies from a maximum when the plane of the coil is 
in the direction of the receiver to a minimum or zero 
when the coil is perpendicular to this direction. 
Bearings are obtained on this transmitter by observing 
the time at which the signal minimum occurs after 
the transmission of a characteristic signal, which is 
sent when the plane of the coil is perpendicular to 
the geographical meridian. From a knowledge of the 
time of rotation of the coil, usually sixty seconds, the 
bearing of the receiver from the transmitter can be 
calculated. The bearing so obtained can be checked 
for every 180° rotation of the coil, that is, at 
minute intervals. Since the accuracy of obRervatlon 
is directly dependent upon the speed of rotation it is 
necessary that this shall be maintained uniform. 
A combination of a tuning fork and phomc motor has 
been found to provide a simple and efficient means of 
speed control giving an accuracy superior that 
required in the us: of the S11;w.e the 
timing is but an mtermedmte process m obtammg a 
bearing, it is possible for the observer to use a stop
watch or chronograph provided with a dial marked 
in the form of a compass card, with both degrees and 
points of the compass. By such. 3: watch on 
the North signal and observmg the positiOn of the 
index hand at the occurrence of the signal minimum, 
the bearing can be read straight off the dial. 

Using such a type oi rotating beacon in a series of 
experiments carried out in ships, it was found that 
for clear open-sea ranges up to 50 or 60 miles the 
observed wireless bearings agreed within an extreme 
limit of 5° with bearings estimated by other naviga
tional methods, and in about 70 per cent. of the cases 
the agreement was within 2°. I_n subsequent expe:i
ments it was shown that for ships at anchor at dis
tances of 90 to 100 miles, the wireless bearings 
observed in the day-time agreed to within 4° with the 
bearings calculated from the ships' positions. At dis
tances exceeding 60 miles, however, wireless 
from the rotating beacon were found to be subJect to 
night effects similar to those experienced in wireless 
direction-finding. The errors resulting from these 
effects were not found to be very serious until the 
range of transmission exceeded 90 miles over sea, 
beyond which the errors of individual bearings 
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amounted to 21°. Even in these circumstances, how
ever, a moderately accurate bearing could be obtained 
by taking the average of a series of consecutive read
ings over a period of ten to fifteen minutes. The 
minimum range at which night errors were encoun
tered was considerably reduced when the transmission 
was entirely or partly over land. 

It will be evident from these results that the 
rotating beacon gives bearings comparable in accuracy 
with those obtainable with an ordinary direction
finder. This conclusion has been verified in the course 
of the investigation by some special experiments in 
which a direct comparison was made between the 
bearings observed on the rotating beacon and those 
obtainable with a direction-finder used on board the 
ship in the ordinary manner. When used in fixed 
positions on land, the direction-finder gives a some
what superior accuracy, as it is not easy to obtain 
bearings on the rotating beacon to a better accuracy 
than two degrees; whereas a good land D.F. station 
should give bearings reliable to one degree. When 
wireless bearings are taken on board a ship at sea, 
however, the case is somewhat different. The D.F. 
bearing is taken relative to the ship's head, and its 
accuracy depends upon the steadiness of the ship and 
also upon the accuracy with which the direction of 
the ship's head is given by the compass reading at 
any desired instant. The bearing obtained by the 
rotating beacon is entirely free from this limitation, 
and its accuracy is practically the same whether the 
ship is at sea (in motion or at anchor) or in dock. 
Furthermore, no correction or compensation is neces
sary corresponding to the quadrantal error associated 
with the ship direction-finder. The limitation of 
range of accurate bearings due to night effect has 
been shown, both theoretically and experimentally, 
to affect both systems to the same degree. 

From a scientific point of view, it thus appears that 
while there is little to choose in direction-finding 
between the rotating-loop transmitter and the 
rotating-loop receiver, the former may have a slight 
advantage for navigation purposes. It must remain 
for the mariner himself to become familiar with the 
operation and performance of each system and deter
mine the sphere of their application as scientific aids 
to modern navigation. R. L. SMITH-ROSE. 

National Physical Laboratory, 
Teddington, April 12. 

Devices for Increasing Accuracy in Weighing. 
WHEN high precision in weighing is essential, a 

considerable improvement is effected by constructmg 
a rider which is supported on a point instead of 
on the beam by contact at two or more places as m 
the ordinary pattem. In order that the graduated 
beam scale may carry such a rider, the former must 
be of reasonable thickness. 

This method of construction eliminates the un
certainty regarding the position of the beam at which 
the weight of the rider is applied. With certain pre
cautions a reading to less than 0·1 mgm. can be 
made, and slight readjustments of the rider to give 
an exact balance, if required, can be carried out much 
more easily than with the standard 

Whilst it is true that few chemical balances as 
ordinarily used will enable weight determinations to 
be made to an accuracy greater than 0·1 mgm., the 
sensitiveness of the balance is in many cases actually 
such that it will allow of this if certain precautions 
are taken. The inconsistency that is noticeable when 
working to the limit of sensitiveness is to the 
lateral shift of the whole beam to left or nght each 
time the beam is released from its fixed supports. 
This of course gives a perceptible shift in the zero 
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