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Proceedings of the Institute of Radio Engineers 

Volume 24, Number 5  May, 1936 

A NEW SYSTEM FOR BLIND LANDING OF AIRPLANES* 

BY 

K. BAUMANN AND A. ETTINGER 
(Basel, Switzerland) 

Summary —A method for blind landing of airplanes which differs from the 
systems used heretofore by great simplification of the equipment, is described. In 
addition it makes possible the control of the landing maneuvers from the ground. The 

advantages of the new method are discussed. 

INTRODUCTION 

1f Nd iordte. ro t o tmh a lb( ee ga. nbnl inin d landing, er point  of  Ilthee 1painlodtinmguast n ndkoollev propert 1e 1 lnagdl ii nter 

  path for the field. The problem has already been treated in various 
ways and practical solutions for it already exist. Individual methods 
merely confine themselves to the solution of a part of the problem. 
Thus, for example, only the entrance direction and, through the main 
signal, the moment for beginning the landing, are transmitted by the 
long-wave beacon developed by Philips. Conditions are similar in the 
blind landing method of the Army Air Corps, used by the Bureau of 
Air Commerce. In these methods, the pilot must depend upon his 
mechanical blind flight instruments, chiefly on the directional gyro-

scope, during the actual landing itself.  . 
Themost complete system which rests entirely upon a radioelectrical 

basis is that developed by Dunmore and Diamond in the Bureau of 
Standards. It gives the beginning point of the landing and the vertical 

glide path, as well as the runway direction. 
Lorenz's system which likewise transmits all the data necessary 

for blind landings, should also be noted. For fixing the runway direc-
tion and the glide path, it uses a single transmitting aerial system, 
the horizontal characteristic of which defines the runway direction and 
the vertical characteristic, the glide path. An initial signal gives the 

starting point of the landing. 
In all these systems the landing direction and the glide path are 

defined through the horizontal and vertical characteristics of an ar-
rangement of transmitting aerials erected on the ground. The signals 
sent out by these systems are received in the airplane and there made 

audible or visible. 

* Decimal classification: R528. Original manuscript received by the In-
stitute, August 9, 1935; translation received by the Institute, September 10, 
1935. 
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752  Baumann and Ettinger: Blind Landing of Airplanes 

DESCRIPTION OF THE NEW SYSTEM 

For reasons which are set forth in the next section, the usual meth-. 
ods were abandoned in the new system developed by the authors. 
Instead of transmitting aerials fixing the direction and glide path, 
there are directionally sensitive receiving aerials. The complete instal-
lation is best explained by means of Fig. 1. 

In the airplane there is an ultra-short-wave transmitter 1. In the 
experimental model which we built this is a crystal controlled trans-
mitter which works at a frequency of 345,252 kilocycles. The final 
stage has a carrier output of about ten watts and is completely modu-
lated by a tone generator. A horizontal dipole antenna placed above 
the upper wings of the airplane is fed by this transmitter through a 
power line. This transmitter 1 sends out a continuous dash modulated 
with constant frequency and amplitude. 

-.0  ̂

Fig. 1 

To determine the landing direction, the receiving characteristics of 
two crossed loops, 11, are used. These loops are alternately connected 
to the receiver 13 through a relay 12 in such a way that the period of 
connection of one loop is longer than that of the other. If the airplane 
is flying in the direction that bisects the angle between the two loops, 
no abrupt change in loudness occurs in the output of receiver 13 when 
the coils are switched in. A continuous dash is heard. If the airplane 
deviates from the exact runway direction, either the longer or shorter 
signal will become louder, so that the side deviation from the correct 
course can be discerned. The airport transmitter 22, which operates - 
on a long wave of 350 kilocycles, is modulated with the low-frequency 
output of receiver 13. Depending upon whether the airplane moves in 
the direction halfway between the loops or not, the degree of modula-
tion of the airport transmitter remains constant or the longer or 
shorter signals become more strongly modulated when the loops are 
reversed. These modulated signals sent from the long-wave transmitter 
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are received in the airplane through the standard long-wave receiver 
2 and conducted to an indicator 4, which gives information of any 
deviation from the course and an indication of the side. This is, there-
fore, a matter of automatic return signaling of the course fixed through 

loops 11. 
The determination of the vertical glide path occurs simultaneously 

according to the same principle. In the experimental installation the 
vertical characteristic of a horizontal receiving dipole was used for this. 
In Fig. 1, the receiver connected to this dipole is seen at 9. The out-
put of this receiver, again rectified, also controls the amplitude of a 
tone generator 10, the frequency of which differs from the modulating 
frequency of the ultra-short-wave transmitter 1. According as the air-
plane moves on a level suitable as a glide path or not, the output of 
receiver 9, and with it the amplitude of the controlled tone generator 
10, remains constant or becomes greater with a deviation upward, or 
smaller with a downward one. This tone of generator 10, fluctuating 
in amplitude according to the position of the airplane with relation to 
the level, also modulates the airport transmitter, but with a different 
frequency than that which serves to fix the runway direction. These 
signals are also received in the airplane through receiver 2, simultane-
ously on the same carrier with the return signals for horizontal navi-
gation, and carried to instrument 5 through a wave-band filter 3,. 

which separates the different modulating tones of the airport trans-
mitter from one another. During landing the deflection of this instru-
ment must remain constant. 
The beginning point of the landing is determined through receiver 

7, which is connected to an aerial arrangement with an upward directed 
receiving diagram. When. flying over this point a sound generator 8, 
which has a different frequency from generator 10 and the modulating 
tone of transmitter 1, and goes to transmitter 22 as a third modulating 
tone, is switched in through receiver 7 for a short time. It is also re-
ceived by the airplane through receiver 2 and carriea over filter 3 to a 
discharge glow lamp 6, which lights up when the entrance signal is 
flown over and fixes the beginning of the landing. 
As the distance from the airport operating transmitter changes 

continuously during landing, receiver 2 must have an automatic vol-
ume compensation, so that the amplitude of the return pilot signals will 
depend only on the degree of modulation of transmitter 22 and not on 
the absolute value of its carrier. The magnitude of the regulating 
voltage can be used in the well-known way, as a crude indication of 
the distance of the field. This can also be effected with the low-fre-
quency signal voltage carried to instrument 4. 
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ADVANTAGES OF THE NEW SYSTEM 

With all previous systems for blind landing, it has not been pos-
sible to follow the landing procedure on the ground. The pilot has been 
entirely dependent upon himself and his instruments during the land-
ing, and has not had sufficient control over the apparatus. The arrange-
ment described makes this control possible without further ceremony. 
The output from the transmitters for the entrance signal and for 
vertical and horizontal navigation is carried on the ground, as in Fig. 
1, to three instruments, 14, 15, and 16, which correspond to instru-
ments 4, 5, and 6 in the airplane. From their position, the horizontal 
and vertical situation of the airplane is directly apparent. In addition, 
the return signaling to the airplane is also controllable with a standard 
long-wave transmitter 17 and the accompanying wave-band filter 18 
to instruments 19, 20, and 21. These possibilities increase the operating 
safety of the plant very noticeably. Especially, they mean an impor-
tant lessening of the load on the pilot. 
Since the modulating tones emitted by the airport operating trans-

mitter for return signaling to the airplane may all lie below 100 cycles, 
it is -possible without further ado to send telephonic warnings or di-
rections to the airplane during the landing over transmitter 22, by 
switching in a high-pass filter. 
A further advantage consists in the fact that reception in the air-

plane is only on long waves. Effective prevention of engine troubles is 
Much more easily carried out with these waves than with ultra-short 
waves. In addition, the signals of the airport operating transmitter 
are extraordinarily strong in the neighborhood of the field, so that 
operating safety is increased thereby. The power of the ultra-short-
wave transmitter in the airplane can be kept very low, as the sensitiv-
ity of the ground receiver, which is no longer in the range of interfer-
ence of the engine, can be made very high. 
The easy transportability of the ground receiver may be important 

for many purposes. The receiver for entrance signals, and horizontal 
and vertical navigation may be set up, according to the direction of 
the wind, at places previously selected for this. 


