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Chats 
THE Radio Corporation of 

America now has friendly 
representation on the National 

Radio Commission which regulates 
broadcasting and allocates wave 
lengths. R. C. A. has finally as- 
sumed control of the chief group of 
patents under which the bulk of pres- 
ent -day radio sets are manufactured. 
R. C. A. has even acquired the chair- 
manships of one of the important 
committees of the Radio Manufac- 
turers' Association. 

None of these things bother us in 
the least. We had not only antic- 
ipated the ascent to the heights but 
years ago we told our readers what 
the corporation was determined to do. 
There is no surprise in the sequel. 
We expressed doubt as to whether 
Federal Trade Commission charges of 
conspiracy against the big five would 
ever get anywhere. Does any reader 
know what became of that virtuous 
blare of trumpets? 

It is to be regretted, however, that 
the R. C. A. should again have 
thrown the radio trade out of step by 
announcing the prospective produc- 
tion of a new tube and then proceed- 
ing to withhold actual delivery of 
the tubes far beyond the date origin- 
ally announced. Result- thousands 
of radio buyers refusing to buy any- 
thing or to build anything until they 
could be assured that what they in- 
tended to buy or to build would not 
be "obsolete" as soon as installed. 

Same old story. You will remem- 
ber the situation several years ago 
when we all waited throughout a 
long summer for the arrival of rev- 
olutionary equipment, dealers grum- 
bling, buyers disgusted and trade 
taking the count. One ray of sun- 
shine pierces the gloom. This tube 
delay has given the independent mak- 
ers of tubes a chance to step in. We 
understand the independents are mak- 
ing hay while the sun shines. 

Editor of RADIO AGE. 

frank
Rectangle
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échanics 
Radio Beacons to Aid Air Mail Flyers 

By S. R. Winters 

Ar COLLEGE PARK, Maryland, 
where six years ago the Air - 

Mail Service of the United States 
Post Office Department was inaug- 
urated, there has just been dedicated 
the first aircraft radio beacon for the 
promotion of civil aviation. There, 
at this landing field, the first air- 
plane laden with postal matter de- 
parted from the now time -worn 
hangars for New York City ; today, 
this same spot marks the genesis of 
radio aids to air, navigation. 

The dedication of the College Park 
aircraft radio beacon station -the 

This is Captain Maurice Graham, Western Air Express Pilot, flying the air mail between Los Angeles and Salt Lake, who in 
thirteen months from April 17, 1926, to May 17, 1927, has flown 125,000 miles, a world's record for any similar period of time. 
During that time, Graham has never been forced down for trouble or weather, has never defaulted a trip for any cause, and has 
never failed to start on scheduled time regardless of weather conditions. This is said to be a record unparalleled in the history of 
flying. He is to be nominated for the Clifford B. Harmon trophy given each year to the most meritorious feat for the advance- 
ment of aviation. 
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forerunner of 40 similar installa- 
tions along the 8,234 miles of civil 
airways across the continent -was 
without formal exercises. The event, 
none the less impressive, was attend- 
ed by Dr. George K. Burgess, Di- 
rector of the Bureau of Standards; 
Dr. J. H. Dellinger, Chief of the 
Radio Laboratory, and the technical 
staff responsible for the erection of 
the station. Appropriately signaliz- 
ing the completion of this safety 
aid to flying, Dr. Burgess congratu- 
lated Haraden Pratt, actively in 
charge of the work, while the latter 
was winging his way far above the 
field in the test airplane. Using a 
radio telephone, located in a wooden 
shack on the outskirts of the College 
Park aviation field, the Director of 
the Bureau of Standards, in com- 
municating with the airplane in 
flight, said: "Mr. Pratt, I hear you 
very plainly. I am interested in what 
you are doing out here and am pleased 

to note that you have such a com- 
plete setup. Now, I must be going 
back to the Bureau to do some work. 
Goodbye." 

Previously, Dr. Burgess had in- 
spected the directive beacon for guid- 
ing aircraft in a zone of safety ; he 
had donned a helmet and climbed 
aboard the radio -equipped flying 
craft ; and then posed with Dr. Del- 
linger and the eight members of his 
technical staff for a photograph. The 
Director of the Bureau of Stand- 
ards listened attentively to Dr. Del- 
linger as the latter related how the 
ignition system of this airplane had 
been shielded to minimize interfer- 
ence with radio communication ; how 
a satisfactory receiving set, with but 
one control, had been installed on 
this craft; and how, by means of a 

visual indicator, aviators may be di- 
rected in a zone of safety by slen- 
der beams of radio when consulting 

a device on the instrument board of 
the airplane. 

In the sense of being the genesis 
of radio aids to civilian aeronautics, 
the beacon station at College Park 
bears an analogy to the relation be- 
twen the "Zero Milestone," in Wash- 
ington, D. C., to the public highway 
system. The latter is the starting 
point in reckoning the mileage of the 
network of highways: This beacon 
station not only marks the starting 
point in developing radio aids to air 
navigation but the results of experi- 
ments now in progress will serve as 
a chart for erecting more than 40 
other radio beacons along airways 
across the United States -for direct- 
ing aircraft carrying passengers, pos- 
tal matter, and express. 

The directive beacons in trans- 
mitting a double -beam radio wave 
will set up a well- defined path or 
zone of safety for the airplane in 
flight. Established at intervals of 

The "Wireless Airplane" has arrived 
Dellinger, Chief of the Radio Laboratory 
the airplane at College Park, Maryland, 
matically indicated by vari- colored lights 

-Copyrighted by Harris and Ewing. 

l Dr. George K. Burgess, Director of the Bureau of Standards, and Dr. J. H' 
of the Bureau and other members of the laboratory staff, are seen examining 
which is guided exclusively by radio waves. The course of safety is auto - 
flashed on the instrument board of the airplane. 



RADIO AGE for September, 1927 23 

200 miles along the airways, in their 
functioning they are somewhat like 
marine radio beacons or lighthouses 
for mariners, in that aviators are 
thus offered a guiding hand when 
enveloped in fog or obscured in 
darkness. This beacon transmits two 
directed radio beams, continuously 
sending on each a characteristic sig- 
nal. The airplane, equipped with an 
ordinary radio receiving set, if trav- 
eling at equal distances from the 
lines set up by these radio beams will 
receive signals of equal intensity ; off 
the well -defined path, there is an in- 
equality of signals and the pilot cor- 
rects his course until the signals are 
again equalized. 

The marker beacons, established at 
25 -mile intervals along the 8,234 
miles of airways, will serve as mile- 
posts to aviators, indicating the dis- 
tance already traveled and how many 
more miles must be traversed before 
reaching their destination. These 
marker beacons do not overlap the 
function of the directive beacon since 
the former do not define the course 
of flight. Instead, these very low - 
power radio transmitting stations 
will flash a charactertstic signal and 
upon being intercepted by the aviator 
he is automatically informed of his 
location. Extremely simple trans- 
mitting sets have been . designed for 
this purpose and these mileposts 
along the air highways instead of 
conflicting with the function of the 
directive beacon will materially sup- 
plement its effectiveness. 

Radio -telephone stations, located 
at 200 -mile intervals along the more 
than 8,000 miles of civil airways, will 
serve as mediums for imparting 
weather forecasts, information about 
landing fields, and other navigation- 
al facts, to aircraft in flight. For 
this purpose, radio telephony is 
necessary since aviators are not us- 
ually trained in the technique of the 
Morse International telegraph code 
and are not, therefore, qualified tele- 
graph operators. The use of the 
radio telephone on aircraft necessi- 
tates the adoption of specially ar- 
mored cable for the engine ignition 
systems. Once the engines have been 
shielded to eliminate interference, 
conversations between pilots in flight 

Radio installation in aircraft, mail- carrying transport, showing transmitter, 
reel and control box 

and persons at ground radio stations 
may be effected at distances of 100 
miles or more. Officials of the Bu- 
reau of Standards recently conduct- 
ed experiments which form the basis 
of this estimate. 

The aircraft radio beacon station 
at College Park, Maryland, is at 
once the original and model of all 
future radio aids to air navigation. 
There, under the direction of Dr. J. 
H. Dellinger, Chief of the Radio 
Laboratory of the Bureau of Stand- 
ards, the first radio beacon was 
erected under authority of the Unit- 
ed States Department of Commerce 
for the development of civilian aero- 
nautics. A similar installation is be- 
ing made by the Bureau at Belle- 
fonte, Pennsylvania, and both of 
these beacon stations will be avail- 
able for radio service to commercial 
air lines after July 1. The other four 
aircraft radio beacon stations avail- 
able now or soon are : The station of 
the Army Air Corps at McCook 
Field, Dayton, Ohio ; two stations of 

the Ford Motor Company, located 
respectively at Dearborn, Michigan, 
and Chicago ; and a station installed 
by the General Electric Company at 
Hadley Field, New Brunswick, New 
Jersey. The commercial lines which 
these radio aids will serve are, re- 
spectively, the Pitcairn Company, 
operating the New York to Atlanta 
route, and the National Air Trans- 
port, Inc., operating the New York 
to Chicago route ; and the Ford Mo- 
tor Company, operating out of De- 
troit. 

The model station at College Park 
includes a wooden tower, 70 feet 
high, painted a deep shade of yel- 
low, with a flag at its apex. This 
towering latticework is the main sup- 
porting structure for two triangular 
loop antennas, from which double - 
beam radio waves are emitted for 
guiding aircraft. A radio room, 10x 
14 feet in dimension, containing the 
vacuum -tube transmitting set, the 
goniometer, and other necessary ra- 
dio equipment, is located directly un- 
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der this tower. The tower is ap- 
proximately 10 feet in circumference 
al its base ; gradually narrowing 
down to a peak at its apex. It ex- 
tends over the top of the radio room 
so that there will not be an unbal- 
anced electrical effect in the opera- 
tion of the radio equipment in con- 
junction with the triangular loop - 
antenna. 

Extending from the apex of this 
tower are four wires, running to 
four points of the compass, to dis- 
tan:es of 150 feet. At the termini, 
the wires are connected to pulleys, 
which in turn are staked to posts by 
means of 200 -pound weights. These 
antenna wires, forming a single -turn 
triangular loop, are run back to the 
radio room, the wires being support- 
ed 8 feet above the ground by three 
posts set in concrete. These so- 
called base wires are insulated from 
the posts by use of large glass in- 
sulators. The 200 -pound weights at 
the termini of the base wires serve 
the purpose of slackening or tight- 
ening the antenna. 

The wires leading from the top 
of the tower appear, at first glance, 
to be guy wires but in reality they 
constitute the antenna system -the 
somewhat odd arrangement of two 

A double -beam radio beacon for 
aircraft 

Showing ignition shielding installed 
on Liberty motor as means of 

suppressing noises in radio 
reception on aircraft 

enormous loops crossed at right 
angles. It is a giant loop antenna 
when compared with our usual con- 
ception of loops ; 1,256 feet of wire 
being utilized in constructing the 
two single -turn triangular loops. The 
College Park aircraft radio beacon 
station was constructed by Haraden 
Pratt, Francis W. Dunmore, and 
Carl B. Hempel of the Radio Lab- 
oratory of the Bureau of Standards. 
The radio aids to air navigation are 
being developed and perfected under 
the direction of Dr. J. H. Dellinger, 
Chief of the Radio Laboratory, who 
is leaving Washington soon for a 
three months' study of aids to air 
navigation in European countries. 
The Aeronautics Branch of the De- 
partment of Commerce is vested with 
the work of establishing radio bea- 
con stations, a step of far -reaching 
significance. 

Preliminary to determining the 
equisignal zone of a directive radio 
beacon, the Bureau of Standards 
made ground tests with radio equip- 
ment installed on a motor truck. For- 
tunately, the equisignal line corre- 
sponded with the test road, thus fa- 
cilitating the ease of making obser- 
vations. At points 13, 21, 34, 38, 
and 51 miles distant from the trans- 
mitting station observations were 
made on crossroads running perpen- 
dicular to the equisignal line. The 
width of the zone at these points 
was found to be as follows: at 13 

miles 360 feet, at 21 miles 400 feet, 

at 34 miles 400 feet, at 38 miles 450 
feet, at 51 miles 500 feet. In meas- 
uring the width of the zone at these 
points the following method was 
used: 

The signals were tuned in and the 
radio amplifier adjusted until the 
strength of the signals was of me- 
dium intensity. The motor truck 
was then driven back and forth on 
a line at right angles to the equi- 
signal line until the middle point was 
found; that is, where the intensities 
of the signals were equal. Then the 
truck was slowly driven north until 
the inequality of the signals became 
noticeable, this point being taken as 
one limit of the zone. The truck was 
then driven due south past the 
middle point of the zone until the 
inequality of the signals again be- 
came noticeable. This point was tak- 
en as the other limit of the zone, the 
distance between the two limits as de- 
termined was taken as the width of 
the zone. 

The equisignal zone thus deter- 
mined was found to extend due west, 
not exceeding 500 feet in width at 
any point up to 50 miles from the 
transmitting station. "As the dis- 
tance from the transmitting station 
increased," reports the Bureau of 
Standards, "the sharpness of the 
zone decreased, which necessitated 
closer observation to determine the 
exact width of the zone. It is inter- 
esting to note that observations could 
not be made close to overhead wires 
of any kind or in the lee of a high 
hill or wooded section. It was found 
that wires running parallel to and in 
the immediate vicinity of the equi- 
signal zone have the effect of blend- 
ing the two signals, distorting the po- 
sition of the zone, and in many cases 
doubling the strength of both sig- 
nals." 

In an airplane test using a 200 - 
foot trailing wire antenna the results 
were markedly different, owing to 
the directional characteristics of the 
trailing wire. This test showed that 
signals were stronger when the air- 
plane was flying away from the 
transmitting station than when flying 
toward it. This effect resulted in an 
apparent shifting of the equisignal 

( Continued on page 48) 
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Radio Aids Air Mail 
(Continued from page 24) 

zone in the direction of flight -when 
flying across the equisignal zone. The 
shift was greatest when the airplane 
was flown at right angles to the 
equisignal line. When flying to or 
from the transmitting coil the shift 
was not noticed. 

The apparent displacement of the 
equisignal zone in the direction of 
flight was more marked the greater 
the altitude of flight. Twenty miles 
from the radio beacon station this 
shift at an altitude of 1,000 feet was 
found to be one mile; that is, an 
airplane flying in one direction across 
the equisignal zone found this zone 
displaced from its true position one 
mile in the direction of flight; an air- 
plane flying in the opposite direction 
found the equisignal zone displaced 
one mile in the new direction of 
flight. At 2,000 feet this zone dis- 
placement appeared to be 2 miles, 
and at 3,000 feet it appeared to be 4 
miles. At all altitudes, however, 
with the airplane in a stall so that 
the trailing antenna hung vertically 
or when the airplane was flying to- 
ward or away from the beacon sta- 
tion there was no zone displacement, 
the zone being located in the posi- 
tion determined by ground tests. 

"The result of these tests," indi- 
cated the Bureau of Standards, "in 
which a light antenna weight and a 
200 -foot trailing wire were used, 
showed that the apparent shift in the 
equisignal zone was due entirely to 
the type of receiving antenna used 
and its inclination to the vertical. By 
using a short trailing wire with a 
much heavier weight the antenna 
hung in a nearly vertical position, 
thus eliminating the zone displace- 
ment effect to a large extent. Such 
an antenna is best suited for this 
type of reception, as any ambiguities 
arising from an apparent shift in the 
equisignal zone when the airplane is 
turned are practically overcome. The 
use of a coil antenna in place of a 
trailing wire is equally effective in 
this respect, but cannot be worked 
over as great a distance." 

Of the future of this far -reaching 
system of guiding aircraft by slender 
beams of directed radio, Dr. Del- 
linger states: 
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"In carrying out its newly as- 
signed responsibilities to provide aids 
to air navigation on the civil airways, 
the Department of Commerce has 
concluded that radio aids are indis- 
pensable. As the first step in estab- 
lishing these radio aids the Bureau 
of Standards has been assigned cer- 
tain research work and is setting up 
model installations. 

"It has been established that the 
airways .must be provided with a 

system of radio telephone transmit- 
ting stations and directive beacons at 
certain intervals. At smaller inter- 
vals between the directive beacon, 
probably every 25 miles, are to be 
located the marker beacons. It is 
not yet certain whether the beacons 
will operate by means of an audible 
or a visual signal on the airplane, 
and the determination of this is one 
of the principal objects of the inves- 
tigations now in progress. 




