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Very few people are aware of the 
important rôle short waves play in guid- 
ing over 600 giant passenger Air Liners, 
night and day, across the country. Mr. 
Roberts, who specially prepared the 
accompanying description of how mod- 
ern airplanes frequently fly "blind" 
through fog and storm, actually made 
the described flight for SHORT WAVE 
CRAFT and much of his time was spent 
in the cockpit with the pilots. The 
method of handling dispatches to and 
from the air liner, and the manner 
in which the radio beacon signals are 
used to guide the liner, are authen- 
tically here described by Mr. Roberts, 
who is also a pilot himself. 

Flying the Radio Beam 
How Short and Long Waves Cuide Planes Along Airways 

A DIAMOND star burst brilliantly 
before our eyes. A myriad of white 

snowflakes, caught in the gleam of our 
lights, sped out of black nothingness, to 
be lost again in the night, their brief 
trails radiantly streaking the darkness 
in a never -ending scintillating bril- 
liance, a bursting shower of white sparks.... A click of the switch, and 
the lights are out -the magic is gone, 
and again we are suspended motionless 
in a dark opaque void without an end. 
Seven thousand feet below lies an in- 
visible earth. 

Flying Through Snow! 
Seven thousand feet, and climbing... 

Outside, the snowstorm is raging in 
cold fury. It is chilly in the cockpit. 
The pilots had put on their smart blue 
overcoats half an hour ago. Earphones 
clamped over their visored gold- braided 
caps, they sit at the controls, calmly 
competent, occasionally moving the 
wheel a fraction of an inch, or glanc- 
ing at the maze of instruments before 
them. The instrument board glows 
faintly with soft green luminous dials; 

By Henry W. Roberts 
Pilot and Aviation Expert 

a tiny light is shining over the flight 
instruments. There is no sense of mo- 
tion; only the distant muffled roar of 
the powerful engines, and the dry rustle 
of snow against the windshield to tell 
us that we are moving. Close to two 
hundred miles an hour. Eight thousand 
feet now. Still climbing ... 

In the darkened cabin, a dozen pas - 
sengers are dozing through the storni. 
It is warm here. The little girl in seat 
number four curled up like a kitten, 
fast asleep. Across the aisle and two 
seats further down, an elderly man is 
reading a magazine by the shaded read- 
ing light above his seat. In the back of 
the cabin, two cigarettes glow in the 
dark, momentarily revealing a tousled 
blonde head and a sleek dark one, sus- 
piciously close together. It is snowing 
hard outside. Far out, at the wingtips, 
the red and green navigation lights are 
glowing nebulously through the driving 
snow. Let it snow. It is warm and 
cozy here. 

Every Night at Ten ... 
It was blowing half a gale at New 

Orleans this afternoon when our ship 
left the runway at the Shushan airport. 
It rained all the way across Alabama, 
but the sun shone warmly over Georgia 
as we approached Atlanta for a landing. 
We watched the sun set over the hills 
of the Carolinas, and saw the stars 
shining crisply in the clear winter sky 
over Washington. This afternoon and 
evening, in three easy strides, our ship 
flew twelve hundred miles, and is now 
winging her way through a snowstorm 
on the last leg of her journey North. 
Every night at ten a ship looms in the 
southern sky at the Newark airport, 
and five minutes later taxies up to her 
hangar, bringing passengers, mail and 
express from the Gulf. We are aboard 
that ship tonight -safely, and on time! 

Radio Waves Guide Airplanes 
Since the moment our propellers start- 

ed turning at New Orleans, we were 
never alone. Radio signals crackled 
through the air, telling us where we 
were; unseen voices followed our prog- 
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Station dispatcher at a "ground" station 
of the Eastern Air Lines, using the selec- 
tor dial which serves as remote control. 
By means of this dial, the dispatcher can 
switch frequencies, control volume and 

switch the receiver. 

ress, told us of the weather ahead, and 
guided us past other ships in the air. 
Now, as we fly through the storm, the 
invisible tentacles of the radio beacon 
reach into the darkness and guide us on 
our way. 

Day and night, on both sides of the 
broadcast band, the air is throbbing 
with radio messages, by voice and code, 
as the speeding ships talk to their air- 
ports. Ninety -four long -wave radio 
range beacons stretch from coast to 
coast in a mighty network, guiding air- 
craft along the highways of the sky; 
every half hour, Federal weather sta- 
tions cut in with the latest forecasts; 
low -powered marker beacons along the 
route tell the pilots of their progress. 
On the short-wave side of the broad- 
cast band, a hundred air liners talk to 
each other and to their ground stations. 

The backbone of radio air navigation 
is the radio range beacon system. Oper- 
ated by the Bureau of Air Commerce, it 
serves 18,655 miles of principal air- 
ways, and is used by the Government, 
the air lines, and the private fliers whose 

Typical flying map, showing "radio 
beams"; the identifying code signals are 
marked on the original map, also all im- 
portant towns, light marker beacons, etc. 

View of Western Electric radiophone 
equipment installed in plane. Rectangu- 
lar panel at the left is the 8 -C control unit 
containing: in the upper left the on -off 
switch for the short -wave receiver, upper 
middle the frequency shift indicator 
which lights until a shift in frequency has 
been properly completed, upper right the 
on -off switch for the radio transmitter, 
lower left the gain and sensitivity control 
and lower right the volume control for the 
short -wave receiver. Above and to the 
right of this panel is the antenna meter, 
which indicates the "power output" in the 
antenna. At the right is first the 1.050 
volt dynamotor for the transmitter plate 
circuit and then the short -wave receiver; 
just below it is the transmitter. The 
curved white shaft running diagonally 
towards the lower right is the frequency 

shift. 

ships are equipped with radios. A few 
sensible rules govern the use of the 
radio beacons in bad weather, and the 
whole system works so simply and effi- 
ciently that there has never been a mid- 
air collision while flying by radio, nor 
need ever be. 

The beacons operate on frequencies 
between 200 and 400 kilocycles, and each 
beacon is assigned its own frequency 
and identification call letters. Two in- 
tersecting directional antennas divide 
the space around the beacon into four 
quadrants, (Continued on page 624) 
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phase, and the whole system becomes a 
current fed system, with the point of con- 
tact between the impedance -matching sec- 
tion and the low- impedance cable approxi- 
mately a perfect impedance match. 

There are a great many locations where 
the use of an antenna of this nature would 
be out of the question because it would 
be impossible to have the antenna extend 
far enough away from surrounding objects. 
For situations of this nature, the antenna 
shown in Fig. 5 is suggested. We believe 
this type of antenna will become very much 
more popular with amateurs because of its 
simplicity, as well as extraordinarily high 
efficiency. It will be observed that no elec- 
trical details are changed, but we have 
brought about a mechanical situation 
which is entirely different from the ar- 
rangement shown in Fig. 2, This type of 
antenna lends itself admirably to installa- 
tion of masts which may be attached to 
the side of the house with lag bolts, or 
which may be extended above the chimney 
or parapet, by using the newly developed 
parapet mast support, shown in Fig. 6. 

In Figure 7 a simplified method for mak- 
ing a so- called "J" antenna is shown. 

The impedance- matching section in all 
of these antennas except Fig. 7 is made 
of ordinary antenna wire and the two wires 
which form this section are approximately 
two inches apart. The distance they are 
apart is not at all critical. Because the 
right hand end of this matching section 
in Fig. 7 must be fairly rigid and self - 
supporting at the top, No. 10 solid copper 
wire is suggested. All these aerials have 
been designed for use with a 70 ohm line 
and the new 70 ohm coaxial conductor, 
which is making its appearance on the 
market, can be used in place of the twisted 
pair, shown in the diagrams, without any 
other alterations in the circuits. 

Flying the Radio Beam 
(Continued from page 583) 

sending into each quadrant a continuous 
stream of signals: letter N (dash -dot) to 
the north and south, or northwest and 
southeast; and letter A (dot -dash) to the 
east and west, or northeast and south- 
west. The automatic transmitter at the 
beacon station is so arranged that the 
dots and dashes of one signal correspond 
to the silent spaces between the dashes 
and dots of the other signal. When the 
pilot flies along the borderline between 
the two quadrants, he hears both signals 
equally as one continuous note, inter- 
rupted by the beacon call letters. Should 
he stray from this narrow lane, he will 
still hear the blended signals, but one 
will sound louder than the other, telling 
him that he is off his course, and in which 
direction. 

These four narrow zones where the sig- 
nals blend are called the beams. They 
show the pilot the true direction of the 
beacon station, and at a few strategic 
points along each beam, low -powered non - 
directional beacons superimpose their call 
letters on the course signals, telling the 
pilot his exact location. Every half hour. 
the signals are interrupted, and a brief 
weather broadcast, by voice, informs the 
pilot of the weather conditions. 

Since we took off from New Orleans at 
one o'clock this afternoon, eight such bea- 
cons guided us on our way. We passed 
over the Camden beacon fifteen minutes 
ago. and are now about to leave its 
northern beam. We are no longer climb- 
ing. There is no point now ie trying to 
get over the snow with the home port so 
near; gently, imperceptibly, we are com- 
ing down. A turn of the dial, and n new 
note sounds in the earphones, interrupted 
every few seconds by the new code signal: 
four dots in succession. Beacon WWU, at 
Elizabeth, now leads us into Newark, 

Shifting Course by Radio Beacon 
There is no marker beacon here, but a few 

kilocycles away, the WWIB beam from 
Martins Creek joins our course from the 
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west. The pilot tunes it in and listens airport speaks to airport, airport to ship, 

to the letter N in its southeastern quad- and ship to ship. There are twenty men 

rant gradually become lost in the steady on the ground for each pilot in the air, 

note as we reach the beam. The Martins and the radio operator is the only con - 

Creek identifying call - dash- dot -dot - tact between the pilot in the vastness of 

sings in the earphones. Trenton lies below, the storm and these men on whom he 

lost in the swirling snow. Time to call must depend. 
Nework and get clearance for landing. He The beacon is suddenly silent. The sig- 

nods to his copilot. 
The generator whines into action, and 

the copilot switches on the short -wave re- 
ceiver; the pilot continues listening to the 
beacon on the long wave, keeping the ship 
on her course. 

From the slender strand of antenna 
wire above the fuselage the copilot's voice 
spans the darkness. "Trip 12 to Newark. 
Over Trenton at six thousand seven hun- 
dred. What is your surface wind and 
Kollsman?" (barometric pressure.) 

Promptly comes the answer of the radio 
operator on watch in the air line's radio 
room thirty miles away: "Newark to Trip 
12. O.K., six thousand seven hundred over 
Trenton. Surface wind southwest eigh- 
teen, Kollsman thirty- ten -three- zero -one- 
zero; snowing." 

An eighteen -mile wind, and the barom- 
eter dropped quite a bit since we left 
Washington. The copilot sets the sensitive 
Kollsman altimeter to the new reading - 
a difference of almost two hundred feet. 
This delicate instrument indicates alti- 
tude within ten feet, and since it operates 
on the aneroid barometer principle, it 
must be corrected for the atmospheric 
pressure. 

Again the high- pitched whine of the 
generator, 
the message, e word for 

copilot acknowledges 
ord, 

Coming down ... Suddenly, the snow- 
flakes whirl away, and through a hole in 

the clouds we see a cobweb of lights six 
thousand feet below, clinging to the dark 
curved shadow of the Delaware River. 
Trenton slips by under the port wing! 
Three seconds -and we plunge anew into 
the swirling snow, the brief glimpse of 
lights just a fanciful vision in a dream. 

"We Land in Ten Minutes" 
Coming down .. , In the cabin a sign 

discreetly flashes next to the pilots' door: 
"Please faster. seat belts." The copilot 
walks down the aisle, touches a sleeping 
passenger's shoulder: "We land in ten 
minutes." The copilot goes back to his 
post. A busy ten minutes ahead. 

At his fingertips are the radio controls, 
the eyes, ears and voice of the great air 
liner. 

The eyes -the long -wave receiving set 
for course signals from radio range bea- 
cons and marker beacons, and later, land- 
ing instructions from the airport's control 
tower. The half- hourly Federal weather 
forecasts are given on range beacon fre- 
quencies where the pilot is sure not to 
miss them. 

The ears -the short -wave receiver, with 
his air line's frequencies prominently 
marked for quick tuning. Every fifteen 
minutes it brings him the voices of his 
air line's ground stations, or messages 
on altitude and position from other ships 
flying in his vicinity. 

The voice -the transmitter, with three 
pre -tuned frequencies: two of these are 
the day and night frequencies assigned by 
his air line for this run. The third fre- 
quency is held in reserve; on private air- 
planes, having no ground system, this is 
tuned to 3105 kilocycles, the distress fre- 
quency, and at every Bureau of Air Com- 
merce station from coast to coast, there 
is a receiver tuned in, day and night, al- 
ways standing by for the call. 

In addition, a third receiver is carried 
in reserve. This can operate either from 
the airplane's electric system, as the oth- 
ers, or in an emergency, from its own dry 
cells. 

"Ground" S -W Equipment 
On the ground, the system is even more 

elaborate. Powerful short -wave transmit- 
ters at every stop knit the air line into 
one complete whole. Ten frequencies are 
usually assigned to an air line; a flip of 
the dial is all that is needed to change from 
one frequency to another. A battery of re- 
ceivers brings voices from everywhere: 

naffs, strong and clear a moment ago, now 
ceased entirely. We are in the "cone of 
silence" directly over the beacon's trans- 
mitting antennas, where no signals pene- 
trate from below. Newark airport is a 
mile and a half to the northeast. Ten 
o'clock. 

For the last ten minutes our copilot 
spoke to the control tower at the airport. 
Another air liner came in from the West 
just ahead of us, and we stayed high 
above him until he landed. Now comes 
the message from the control tower: 
"WREE to Trip 12. O.K. to land. Wind is 
now south, twelve. Use north -south run- 
way." 

he ship passed over the invisible bea- 
con below, and the signals are clear again. 
The pilot pulls back the throttles, and 
through the gray void which has neither 
op nor down, gently spirals earthward, 
his eyes on the spinning dials, the alter- 
nating A and N quadrant signals singing 
in his ears as he circles the beacon station. 

We Break Through the Clouds! 
We break through the clouds at five 

hundred feet. The snow -clad airport wel- 
comes us, gay with yellow, green and red 
lights. Dazzling floodlights reach across 
the snow, illuminating for us our path. 
Engines softly purring, we slip down over 
the yellow boundary lights, and roll with- 
out a sound over the white carpet of snow. 
The little girl in seat number four is still 
fast asleep ... 

The flight is ended. The lights from the 
terminal windows reveal a row of motor 
cars to take us on to the city. Under the 
long canopy, we file from the ship to the 
waiting room. Porters scurry for luggage. 
Shivering reporters carefully scrutinize 
the faces, looking for celebrities. A gay 
little crowd inside to weleome the travel- 
lers. "What about supper ?" 

As the cars start for New York, we see 
a lighted window through the swirling 
snow. Bending over his transmitter, a 

lone radio operator is standing watch, 
talking to the winged ships in the night. 

Awards in $200 "Cover 
Title" Contest 

(Continued front page 588) 
Conn. 

"An 18 Tube Radio from an 18 Karat 
Wife. Let's Go," by Emory E. Phelps, 
Rockville, Ct. 

"Wifey sacrifices Hair Waves for Air 
Waves," by E. M. Frykman, Gibson City, 
Ill. 

$50.00 Cash Prize 
Contest 

(Continued front page 7,881 

the answers must be short and each an- 
swer not containing more than 50 words. 

7. -All entries should be sent in either 
flat or folded, not rolled. 

8. -The prizes will be awarded to those 
who, in the minds of the judges, give the 
best and concise reasons on the subjects 
listed. The 1st prize going to the best set 
of answers; the 2nd prize to the next best 
one, etc. 

9. -The judges of this contest will be 

the editorial staff of Short Wave Craft and 
their findings will be final. 

10. -This contest closes 12 P.M. Mid- 
night, March 31, 1936, and all entries post- 
marked later than this date will be dis- 
qualified. 

11. -The results of the contest will bi 
published in the July 1936 issue of Short 
Wave Craft. In the event of a "tie" ar 

equal prize will be awarded to each contest 
ant so tying. 

12.- Address all entries to "Prize Ques 
tion" Editor, % Short Wave Craft, 99 Hud 
son Street, New York City. 
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