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The Loth Navigation System* 
A Twin Rotating Beacon Method of Emitting Wireless Signals 

that can be Picked up on an Ordinary Receiver 

By R. J . de Marolles 

ANEW method of navigation has been evolved 
by the "Société Industrielle des Precédés 
Loth ," and was recently demonstrated a t 

the experimental station installed a t Vaux-sur-
Seine, near Meulan, some 20 miles west of Paris. 

The new system, called "guidage sans c â b l e " 
("cableless guiding") , is to lay out the route in the 
air by the crossing of beams emitted by two 
revolving beacons in such a manner that , by obser
vation of the beams, the navigator is always able 
to ascertain whether he is on the route or n o t ; 
and, in the lat ter case, on which side of it he is, 
and how far from it. 

The principle is independent of the nature of 
the beams; light, sound, or wireless waves may be 
employed. For aeronautical use the latter are 
exclusively employed, owing to their range and the 
fact t ha t their propagation is not hampered by 
clouds or fog. 

If the navigator is exactly on the true route 
he receives the two beams simultaneously. If he 
is on the right (or left), he receives the beam coming 
from the right (or left) beacon before the other, the 
signals being different in each case and known 
beforehand. 

The distance between the actual position of the 
observer and the route is given by the time elapsing 
between reception of the two beams, if the rate of 
rotation of the revolving beacons is set accord
ingly. Suppose a navigator arrives in the neigh
bourhood of a route without knowing his position 
(Fig. 1). When at A, he determines tha t he is on 
the left of the route a t a distance d1; some moments 
later, when a t B, he observes he is still on the left 
of the route, bu t a t a distance d2. The nearest 
portion of the route is evidently the line R, the 
common tangent to the circles having A and B 
respectively as centres and d1 and d2 as radii. To 
regain the route, all tha t is necessary is to change 

his bearings by an angle greater than a, determined 

by sin 

The required rate of rotation of the beacons is 
easily determined geometrically. Let us consider a 
route R (Fig. 2). At every point of the route corres
pond two angles ω and ω1, each of them having its 
apex a t one of the beacons O and O'. Consequently, 
if any one of these angles is given, the other is 
immediately known. These angles vary with the 
t i m e ; and moreover, another condition is imposed, 
namely, t ha t a t every point situated a t a given 
distance from the route—and the locus of such 
points is a parallel R ' to the route R—the two 
beams are received separated by a constant time 
amount. 

Let us consider (Fig. 2) a series of points Ml , 
M2, M3, etc., on the route R, and another series 
M'1 , M'2, M'3, etc., on the parallel route R', the 
lat ter being obtained by starting from an arbitrary 
point Mo on R, in the following w a y : M'1 is the 
intersection of O'Mo with R', M'2 is the intersection 
of O'M1 with R', M'3 is the intersection of O'M2 
with R', etc. As a direct consequence of the basic 
principle, a navigator placed a t Ml or M2, or M3, 
etc., receives the beams emitted by the two beacons 
O and O ' simultaneously; while a t M'1 or M'2, 
or M'3, etc., the two beams are received separated 
by a constant time interval. Let T be that interval. 
I t follows tha t Ml , who receives O at the same 
instant as M'1, receives it a t a t ime T after Mo ; 
in the same way, M2 receives O a t a time T after 
M1, or 2T after Mo. 

In other words, if T be taken as unit of time, the 
angles MoO'M1, M1O'M2, M2O'M3, etc. are the 
angles traversed in unit time, and their value is the 
angular velocity of movement of the revolving 
beacons. Fig. 3 shows the rate of rotation of 
the beacons O and O' corresponding to the route 
R of Fig. 2, the angles being taken as ordinates and 
the times as abscissa;. Fig. 2 shows tha t the locus 
of the points receiving the beams with time intervals 
equal to 2T, 3T, etc., are curves R", R'" , etc. 
parallel to R. 

I t will be seen tha t any route can be laid out, 
however irregular or tortuous it may be, by suitably 
arranging the rate of rotation of the beacons. In 
practice, very few limiting conditions exist. I t 

* This twin rotating beacon navigational system has an 
obvious affinity to the "equi-sigual" beacons with tuned-reed 
indicator developed by the U.S. Bureau of Standards, and bears 
also some resemblance to the 'loop' system of the R.A.E., 
Farnborough. It has been evolved by the company responsible 
for the Loth Leader Cable. 
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is evident that the accuracy in the laying out of 
the route must be consistent with the accuracy 
obtainable in directing the beams. In cases where 
it is not practicable the leader cable, or some such 
device, must be resorted to, bu t such cases are not 
frequent in aviation. 

The length of the route, clearly, must not exceed 
the range of the signals, but the use of pairs of 
twin beacons, emitting only inside the angular sector 
corresponding to the section of route concerned, 
solves the difficulty (Fig. 4). The same disposition 
may be adopted if the route is particularly tortuous. 
Where several pairs of synchronised beacons are 
employed, care must be taken to locate them so as 
to prevent any likelihood of the same emission being 
received simultaneously from two different points 
of the route. Fig. 5 illustrates a disposition tha t 
would lead to disastrous mistakes. 

The flexibility of the system is remarkable. 
Since the route is defined by the rate of rotation 
of the beacons, it is possible to change the route 
by varying this. In practice this can be per
formed very easily, as the driving mechanism of 
the revolving beacons consists mainly in a cam 
interposed between the constant-speed electric 
motor and the shaft of the beacon, and it is only 
a matter of minutes to substitute another cam. 
This possibility permits of modifications of route 
being introduced according to prevalent weather 
conditions. The system, working in conjunction 
with meteorological observations, would allow of 
guiding aircraft along the best path for the atmos
pheric conditions of the day. I t is even feasible to 
tell the navigator of the best altitude to choose a t 
any moment, guiding being then accomplished in 
three dimensions. 

As has been seen, the system requires directive 
beams. This introduced a difficulty, as i t is not 
easy to emit such beams with sufficient accuracy. 
Directional antennæ are possible when the azimuth 
is immovable (as is the case with some other systems, 
such as the beam system), but the Loth method 
necessitates rotating beacons. Even if short waves 
are used, the dimensions of the antennæ are too 
great to allow of their rotation being carried out 
satisfactorily in practice. Even if the wave-length 
chosen is only 33 ft., the dimensions of the antenna 
are in the neighbourhood of 115 by 33 ft. 

To solve the problem, it was decided to use 
frames for transmitting, as they lend themselves 
to rotation. Another problem remained to be 
solved, however, as the sending diagram of a 
frame is composed of two circles tangent to the 
centre of the frame (Fig. 6), which is not favourable 
to the emission of directed signals. The difficulty 
was overcome by use of a special device, the 
"Fil treur Antiparasite," invented by M. Marrec. 
This instrument is incorporated in the receiving 
set in the aircraft. I t possesses the property of 
definitely cutting out all currents below a certain 
level, thus producing the result diagrammatically 
represented by Fig. 7. I t is, of course, possible to 
tune the Marrec device so as to obtain maximum 
(Fig. 8) or minimum (Fig. 9) reception. Both are 
satisfactory, although the first requires more delicate 
adjustment. 

In addition, the Marrec device gives a remarkably 
effective shielding effect. During an experience 
witnessed by the writer on a machine the engine of 
which was equipped with the usual shielding instal
lation, i t was surprising how greatly reception was 
improved when the Marrec apparatus was pu t in 
circuit, with the engine running full throt t le . 
Without the "F i l t reur Ant iparas i te" the reception 
was greatly interfered with by extraneous sounds. 

Any ordinary wireless set can be used for the 
reception of the guiding signals when completed 
by the Marrec device. The lat ter is neither cumber
some nor heavy; i t measures about 7 ·1 by 7·1 
by 11·8 in. and weighs some 5½ lb. if intended to 
be used in conjunction with a normal set. If it is 
incorporated in a set specially designed for the 
purpose, dimensions and weight are substantially 
reduced. 

I t is interesting to note tha t the collecting system 
used on the aircraft is an orthodox straight antenna, 
all the azimuthal singularities observed when 
orientable receiving frames are employed being 
thus eliminated. 

I t is also worthy of note tha t no manipulation is 
required. All t ha t is necessary is for the navigator 
to listen to the signals and observe how they are 
received. For instance, if one of the beacons sends 
dots and the other dashes, as long as the machine 
follows the true route a continuous sound is heard, 
periodically interrupted by a moment of total 
silence. If, on the other hand, the machine is some 
distance on a given side of the route, one of the 
beams is received before the other, the observer in 
this case receiving a certain number of dots (or 
dashes, according to the side on which he happens 
to be). He knows, therefore, immediately tha t he 
must alter his course to the right or left to regain 

the proper route. Furthermore, he can calculate 
the distance between the true route and his position 
merely by counting the number of dots or dashes 
received. 

I t will be seen tha t the system has definite 
advantages over the use of radio-goniometry, 
particularly as regards accuracy. Singularities 
inseparable from receiving frames are eliminated, 
and no calculations of any kind are needed. Should 
observation detect any singularity due to the 
sending frames, it is easy to correct the design of 
the cams to take account of it. Experiments have 
shown tha t errors are less than 1 deg. ; on the 
other hand, the error when using radio-goniometry 
is generally of the order of 8 to 12 deg. on either 
side. 

Two devices are now under test to replace aural 
reception. I t is proposed to use for the pilot a 
dial bearing a vertical middle line, representing the 
true course, and parallel lines on either side, each 
marked in miles, indicating courses parallel to the 
true course, at distances shown by the figure placed 
on each line. Two needles will be used, the inter
section of which will represent the position of the 
machine with respect to the net of lines engraved 
on the dial. 

This automatic course indicator has another 
important application: i t enables a route to be 
followed accurately parallel to the true route on a 
given side at a given distance. Dangers of collision 
will thus be practically eliminated, even in the 
thickest fog. Pilots will be instructed to fly on 
the right-hand side of the route, each a t a different 
distance from it. 

Another device is also receiving attention in the 
form of a recording course indicator, continuously 
drawing a graph of the path followed. I t s use would 
allow of checking the route actually followed. 

R.Ae.S . I . Elections 
At a Meeting of the Council of the Royal 

Aeronautical Society held on Tuesday, March 11, 
the following recommendations of the Grading 
Committee were approved:— 

Fellows, — Sydney Brew (from Associate 
Fellow), William Lockwood Marsh (from Associ
ate Fellow). 

Associate Fellows. — William Robinson An
drews, Desmond Herlouin DeBurgh, Peter Du 
Cane, John Leslie Emery, Ronald Rolfe 
McWhinnie, Percy Maxwell Muller, Henry 
Furnell Peaty, Francis Aubrey Roberts, Stewart 
Scott-Hall (from Student). 

B r i t i s h S t a n d a r d Aircraf t Spec i f i ca t ions 
The Bri t ish Engineer ing S t anda rds Associa

t ion forward copies of the following revised 
B.S. Specifications for Aircraft M a t e r i a l : — 

No. 2 D . 1 7 , B u t y l Alcohol (superseding 
No . D.17). No. 2 D . 3 0 , Carbon Black (super
seding No . D.30). No. 2 D . 3 2 , Aluminium 
Powder (superseding No . D.32). No . 2 E.9 , 
Sparking Plugs for Aircraft Engines, Sparking-
plug Holes in Cylinders, T a p s for Spark ing-
plug Holes, a n d Sparking-plug Washers (super
seding Nos. E.9, E .13, and E.16). Correction 
slips t o Nos . 2 D . 5 0 a n d S.P.7. 


