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HISTORIC FIRSTS: RADIO ALTIMETER 

While struggling with the problems of 
long- distance telephone lines during the 
early teen -age years of this century, Bell 
System engineers were considerably ham- 
pered by the reflection of electrical waves 
at impedance irregularities along the line. 
These electrical echoes proved serious ob- 
stacles, particularly to the application of 
repeaters, and for a long time limited their 
use in circuits. The objectionable charac- 

One of the antennas used with the terrain 
clearance indicator. These antennas were at- 
tached to the under side of the plane as shown 
-one to transmit and one to receive 

teristics of echoes on telephone lines was 
intimately associated with the distance be- 
tween the points of origin and reflection. 
In fact, the effect of the echoes in produc- 
ing a "humpy" impedance- frequency curve 
had been used by telephone engineers to 
measure this distance, and thus locate the 
position along the line of a defective load- 
ing coil or other "irregularity." 

The work that had been carried on, and 
the precision and beauty of the reflection 
phenomena, suggested to Lloyd Espenschied 
that electrical reflections had merit in their 
own right, and that they could be put to 
more positive use. One of the early appli- 
cations that occurred to him was as a 
warning and safety system for railways. 

18 

His proposal was to send an electric wave 
along the track ahead of the locomotive. 
A broken rail or another train would form 
an impedance irregularity that would re- 
flect the wave, and the arrival of the re- 
flected wave at the locomotive would not 
only give warning of danger ahead, but 
would permit the distance to the danger 
to be determined and the train automat- 
ically controlled. A patent on such a system 
was applied for in 1919, and patent No. 
1,517,549 was granted in 1924. Among the 
early ideas entertained at the time was that 
of the use of a frequency -swing oscillator 
and beat -frequency reception for indicat- 
ing the distance - principles later used in 
the radio altimeter. 

A number of allied and modified sys- 
tems were devised in the immediately fol- 
lowing years, but meanwhile the airplane 
was rapidly assuming an important posi- 
tion in the transportation field, and an elec- 
trical reflection system that would give an 
airplane a continuous indication of its 
height above ground seemed highly desir- 
able. Barometer readings, the only indica- 
tions of distance available for this purpose 
heretofore, gave the height above sea level, 
and thus were of little use when the ele- 
vation of the land beneath the plane was 
increasing rapidly, as when the plane was 
approaching a chain of mountains or a 
city with tall buildings. Espenschied there- 
fore proposed an electrical reflecting sys- 
tem for use by airplanes using radio instead 
of rail transmission. At that time, however, 
1926, a really practical terrain clearance 
indicator could not be built, largely be- 
cause suitable radio instrumentalities were 
not available. It was felt that vacuum tubes 
capable of operating at frequencies some 
fifty times higher than existing commercial 
tubes could handle would be required be- 
fore a satisfactory system could be built. 

Although altitude determination was con- 
sidered at various times following Espen- 
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schied's first suggestion, it was not until 
1930 that patents were applied for, and it 
was not until June, 1936, that patents 
2,045,071 and 2,045,072 were granted to 
Espenschied for an airplane radio altim- 
eter. Considerable commercial interest was 
aroused, and in the following year a 
group of Laboratories' engineers headed 
by R. C. Newhouse undertook to develop 
commercial apparatus for Western Electric. 

In 1938, a number of demonstration 
flights were made, culminating on October 
8 and 9, 1938, in a joint demonstration* 
for the press by the Laboratories, the West- 
ern Electric Company, and the United Air - 

*RECOSD, November, 1938, page 84. 

NEW WAVEGUIDE 

lines. During one of the early flights, it was 
noticed that in addition to height above 
ground, variations in the wave pattern on 
an oscillograph gave indications of the 
character of the reflecting surface beneath. 
This suggested a still wider field of use, 
and proposals were made that similar ap- 
paratus, designed to project the beam 
ahead, could be used to give warning of 
approaching aircraft, mountains, or other 
obstructions. Experiments of this nature 
were carried out this same year in New 
York harbor. In the avalanche of war de- 
velopments that shortly followed, these and 
other suggestions were used by the Lab- 
oratories in their many radar projects. 

TUBE AT HOLMDEL 

To study microwave propagation through circular waveguides, it is necessary to begin with a 
waveguide which is as nearly straight as possible. So Radio Research constructed this copper tube, 
shown above, 1,200 feet in length, on supports which permit its accurate alignment. At the lower 
left, A. P. King closes line short -circuiting switch which disconnects the line beyond the switch. 
The other view shows R. Bourn, H. T. Friis, M. J. Kelly and A. B. Clark inspecting line 

January 1948 19 

www.americanradiohistory.com

www.americanradiohistory.com



