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Radio Beams Guide the Planes in Flight

by ALBION R. LA FARGE

Just how the commercial planes are enabled to fly in soupy weather by flying along
radio lanes directed from stations at the ends of the airlane, and how communica-
tion is maintained between the ships and stations.

HEHN the first primi-

tive man fastened

sails to his erude
boat, there were the usuoal
crowd of well wishers and
“ean't be domes™ on hand.
He would be drowned, seized
by & monster or stricken by
fire from the Gods for his
insolence !

He dared something new
and was therefors desery-
ing of ridieule and eriticiam
for departing from an es-
tablished custom. Buot his
Jumping eventually extend-
ed to steamships and trains,
and finally aviation, which
now beara the oft assigned
burder of progress and
prloneeEring.

To those mssociated with
mviation over the develop-
ment period the progress of
this utility is unbelievable.
Pipe dreams are now eon-
denzing to hard eold facts,
Watech the traffic, both mail
and passenger, at any large
air terminal where good
dollare are riding those air
carriers to prove it

We think back over a
short span of tweanty yvears
when p few pioneering com-
panies dared offer a low
powered  plane for the
private owner or small
operator, It was laoged at.
Who had the money to buy
one and who would? A wvisit
to any field today will give
another anawer.

Then another pipe dream
comes truoe — the alrmail
gpans the country—smooth,
efficient and on time. The
pirmail ia here lo stay and it 15 im-
portant enough to figure in govern-
mental economies and supervision.

In its early days, the airmail was a
erode system eompared to the present
organization. The pilot went as far
as  possiblo—sometimes making the
trip and sometimes not—depending on
wenther and motor. When had weather
=et in he zat down or went back. “Wait-
ing on the weather" was a familiar
phrass sround the mail fields.

And so it peems that weather was
and i8 yet to be the stumbling block
of aviation—the bugaboo, the bad boy
for transport aviation to chew on,
Weather, good, bad, or indifferent.
Good sunshine, tail winds and enlimited
cefling are to be balanced against the
black sheep of rain, fog and low eeil-
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ing. And how these black shesp can
combine to make soupy weather. The
war 18 on, o specinlized war of attack
snd defence with & general staff and
with men behind the lines, Instro-
ments, troined pilots, rodio, beacons,
motors mnd plancs, each to play a part
for the common cause of schedule Aight.

In what way has progress boen
made thos far?

Early forms of navigating instru-
ments gave broad readings. The alti-
meter read in thousands of feet, with
its lowest division reading 200 feet.
For the pilot flying low and partly
blinded by poor wisibility, 1t was not
sufficiently sccurate. The pilst nesded
an instroment giving a ten-fool read-
ing or even & one-foobt reading. Now,
on the “"dash"” of modern planes iz such

long o radle “track' that guides

tramsmitter.

instrument, an altimeter =o

mecurate that it registers

when raised from the
ground to arm's height.

The ald beliel that a

. pilot’s sense of balance and
direction could Be developed
to certainty in blind flying
has been dropped into the
basket of discarded beliefs.

The torn-and-bank indiea-

tor, the rate-of-climb-meter

and the B8Sperry Horizon
have eonvineed the pilets
that our sense of balance iz

a falze friend. Needlezs to

say the work of improving

still goes on,

Apother complaint was
made against the magnetic
compazs. In rough air, the
magnetie eompass with its
pitching, tossing and sawing-
ing, made it difficult to
check courses and headings.
The Sperry Gyro Compass
waeg then oconverted inko
aviation use. This type of
compass, when set for the
deglred heading, neither
pitched nor tossed, changing
ita reading only when the
heading actually changed.
In technieal terma, it elind-
nated the “turning error”

Ability to pieree blinding
weather came h:,r way of
radio, Flying throuogh low
or zera vialbility, or riding
over it, the pilot keeps his
course on the radio beam.
The beam deseribed in this
achievement acts like =a
beam of light from =&
eparchlight., Starting from
a created source, it can be
directed and concentrated

on the desired target.

A radio beam at Newark aimed at
Washington, hite Washington and viee
versa. Although narrow at its source,
say some fifty feet, it broadems with
distanee, making it neceszsary for Wash-
ington to shoot another beam at New-
ark,. These two beams overlap, pro-
ducing a continuous beam, although the
two divisions are tranamitted at differ-
ent frequoncies to aveid interference,

For example, a pilot leaving Mewark
for Washington (Fig. 1) tunes in with
his beam receiver. He tunes in the
Mewark beam, not yet near the over-
lap. When tuned, he is informed by
gignal where he i3 in relation to the
beam ecourse. A dot-dash—the “A™
of International Morse—informa him he
iz to the right of the conrze. Should
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he be to the left, he receives a dash-
dot—the “N" signal,

A zeries of dashes, caused by “A"™ and
U mesting at the center of the course
iz the *“on course” signal. These sig-
nalz are interlaced with the identity
of the transmitting statiom, also given
in code letters as by an “H", “J", “W",
etz, This signal is necessary where
beams mect—such as at Washington.
Froceeding along the Newark Beam un-
til the overlap i3 reached, the pilot then
tunes in the Washington Beam. This
beam parrows as it nears Washington
—"drawing in" as it is called.

Thiz method of using overlapping
beams eliminates the evil of beam
broadening, overcoming the danger of
the beam covering tec much territory
at the destination. The beam is al-
lowed a broadening of from ten to ff-
teen miles before the overlap steps in.

Boon, thiz overlap and broadening
will be eliminated as well as the
“Bkipa" or points on the course where
the beam leaves the true course and
wandera around the country, eventu-
ally returning to the trus course.
“Skip™ locations are known as they are
constant amd pilots continually using
the beam grow seccustomed to making
allowance for these deviations.

Mow, let’s make an air mail reading
of the beam. Let us continue on from
Mewark to Washington. The pilot
tunes in the Newark Beam on leaving
Mewark. He receives an “A" signal.
Drepiving, on account of the weather to
stick close to the troe course, he must
go to the left to catch the "on course’”
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course”™ from “A" or “N" zones
is heralded by receiving the steady
dashes of that position as an underbeat
of the zmome signal. When on course,
any tendency to slide off results in re-
ceiving the A" or “N" as an under-
beat—becoming londer as the error in
direction increases,

At the overlap, the Washington beam
is tuned in and the zones are reversed,
“A" for YN, or "N" for “"A". This
serves to identify the pilot’s position.
Un the new beam the narrowing takes
effect. The “drawing-in" has begun,

As the plane nears the Washington
tramemitting atation, the slightest devi-
ation frem the "“on ¢ourse™ cannot be
made without recelving the sipnal of

ayiRia®

This procedure reads so easy that we
must slip in the Inevitable joker. After
arviving st the boam end, the pilet
must find the landing field, In ¢lear
weather it is a simple matter, even in
wiather of poor visibility, as he knows
the location of the field from the trans-
mitting station signals. In weather of
zere visibility, he has a job on his
hands, Stations located to lay on the
beam course make the job much easier.
The “drawing-in® “and “field finding"
calls for experience and clear thinking.

I have known pilots to spend hours
searching for the landing field after
arriving at the beam end, walting for
a break to get down and lesing it when
the fogp remains solid. Then back to
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gignal. An amateur turns sharply to the
left, the experienced pilot slides over.

The angle of appreach to “on course™
is important. A sharp angle, one of
B0 ar 90 degrees across the beam, usu-
ally results in overrunning the *on
course” signal and lands the pilot in
the "N" zone, A like turn to the right
brings him back into “A" zone, Thus,
hiz course is somewhat like a cork-
ECTEW in appearance.

It has been notieed that the signala
are weak on the outskirts of the beam.
By listening to the volume of the sig-
nal, the pilot con determine his distance
from the course center and gpoverns hia
approach accordingly.

A gradual, Aat angle approach does
the trick. Once on course, only n
slight ehange of heading is nesded and
he “rides the beam". Approach to “on

the gone favared. Over the station all
signals cease, for the beam is com-
pleted, Should the station be overun,
the beam 18 again heard, this time as
at Newark—"A" for the right side zone
and “HW" for the left.

This is why the original Washington
beam wea reversed. The eearchlight
haz ita reflector back of the souree of
light, but the radic—having none—
shootz in both directionz like the re-
epil of a gun. This back part is known
as the “tnil” of the beam.,

As a pilot nears the beam transmit-
ting station, 8 new note or beat is
heard—aomewhat like the sound of the
propeller of a beat. This is the nolse
caused by the transmitting machinery
and serves ag A wirhing to the beam
wize pilot that the end of the beam is
being reached.
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the beam at the transmitting station to
make & fresh start. To land, the pilot
must see, Obstacles such as telephone
peles, buildings and trees are poor
companions of anm airplane in Might,
When we have wide open fields, low
surroundings and landing beame, this
trouble will vanizh.

The wariation of the beam station
gignals from the landing field location
ie this, When the Department of Com-
merce installed the beams, they failed
to take inte account the zeal and apti-
tude of the pilots who were to use them.
It was intended that the beam was to
be used for “coming through™ rather
than for “coming n". The “coming
through"” expression is uweed .for the
Tollowing conditions,

{Continnwed on page 201 )




Floats
( Canbinied from pegs 168)

compiled, & eomplete set of lines should
be faired on a half-size layout. This
iz done to eliminate any irrepularities
in the contours of the float, as offsets
taken from small scale layouts will in-
volve surprisingly large errors. The
half-size lines should be faired by
means of full length wooden splines or
battens,

Parts involving complicated curves
should be faired by the system of watey
lines and buttocks, which is simply pro-
jecting the curves where the water
lines or the buttocks intersect the sur-
face into a right angle wiew, Any
irregularities of the surface will be-
come immediately apparent.

The apacing of the framezs and floora
should be undertaken next. This will
depend upon the gross weight of the
seaplane, the type of construction and
material used. The spacing can best
b determined by making a beief lond-
ing analysia, using reqguired loading as
specified by the Department of Come-
merce in Bulletin T-A or by the Mili-
tary Serviees. The position of the
frames and floors should be located on
the half-size layout and offsets for de-
tall design measured from them.

There are several types of constrioce-
tion which may be followed with con-
fidence and the designer should have
ne trouble on this score.

END

Radio Beams
{Contineed from page 162)

Say that m patch of bad weather ex-
ists on the course—the departure
point and destination being sufficiently
clear to take-off and land. As most bad
weather comes in low with & limiting
ceiling, the pilot ean elimb aver or go
through the low ceiling as he will. He
keeps course by means of the beam.

Formerly, o bad stretch of weather
meant the cancellation of the flight,
especially if passengers were concerned.
Thiz oecurred when the bad spot was
large in ares. By use of the beam, a
flight can be made over a course BO
percent. bad weather, the only require-
ment being o clear landing wrea,  De-
partment of Commerce rulings on this
bad weather flying forbade flying
through under a GO0-foot ceiling, This
rula is to be wnived. The decision for
the Aight rests on the pilot, unless im-
poseible flying weather exista. In thess
extreme cases the flight is cancelled
from the operation’s office of the line
In general, passenger pilots are re-
quired to use more discretion in bad
weather flights than are the pilots of
the mail planes.

They, the mail pilots, were the ones
that caused the uwpset. They flew the
beam in weather that was fit to be
called ““pea soup”, Inventing the pro-
cesg of "drawing-in". With their para-

chute s’ an ace in the hole, they dared
the weather to do itz best to foree
them down.

Now comes the training of the pilots
to fly this beam through the “soup”.
Radio keops him going in the right
direction. As to how he goes depends
upon himself. His ability to fly by in-
strument needs be highly developed,
When the natural chesk point, the
ground, disappears in send, fog or mist,
he must turn to these instruments and
helieve what they tell him.

That is the seeret of instrument fly-
ing—believing in the instroments
arainst his own sense of balance. The
interpretation of the instrumenta ie
eagily learned, but the belief comes
hard. Onece the lesson of faith is di-
gested, instrument flying becomes a
matter of experience. Blind flying be-
comes Instrument flving, the plane goes
through and the schedule is kept.

S0 many artieles have been writien
an the subject of flying by instrument
that it will not be discossed or ex-
pounded here. For those who wish to
learn more of this subject, Howard
Stark, veteran mail Ayer and instruetor
of the pilots on the Enstern Air Trans-
port, has a book on the subject.

Let it be known that it requires no
super-pilot to do this work, Pilots have
taken off blind from a runway in bad
weather with 200 and 300-foot eceilings
all along the course, With their skill at
instrument flying and the Radio Beam,
they made the flight under conditions
that formerly were impossible,

The installation of beacons has made
night flights a much easier matter. The
beacon acts as a lighthouse and the fy-
ing iz no more difficult than flying from
one light to the next. The more ex-
perienced pilots fly a course parallel
to the beacons,

The aafe axiom af beacon flying was
“a bescon ahead”, meaning that the
flight continued as long as the next
beacon was visible from the one under-
neath. As the bescons are sometimes
flown when the visibility is so poor that
the bescon cannot be seen until directly
over it, perhaps the axiom—not the rul-
ing—may go the way of the B0(0-foot
ruling, Bad seather calls for a com-
bination of the beacons and beam,

One-way communication is made poa-
gible by means of the beam. At stated
intervala, the beam signals are ashut-off
and the weather is broadcasted to the
pilots enroute, This gives the eourse
weather, the loeal weather and any ape-
cial features or local conditions of in-
terest to thoe pilets, The pilot can de-
termine from these reporta, also with
the reports given him at his last stop,
just what the weather ie going to do. It
iz equally important for him to know
the conditions behind him for he may
have to retreat or seek landing fields to
the right er left of him.

Having thia continuous weather data,
he can plan his flight and navigation
according to eonditions. This beam in-
formation i5 called “"One Way Com-
munication.” On planes where gpace
and weight carrying ability permit, the
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“Two way Radie" iz installed. With
this the pilot can communicate with the
ground stations of his line. He givea
his position, weather dope for other
pilots, company business, ete. The sta-
tions in retorn give him weather con-
ditions, loeal eonditions, such as smoke,
haze, new obstacles, ete,

Bo the weather observation may be
termed the “Spy system” of the pilot's
army., The Intelligence Corpa watches
the weather for the slight change, pass-
ing it on for the information of those
concerned. They can now make prepa-
rations for the battle it may give. The
Beam gives the weather, two-way gives
the weather and the stations furnish a
writben westher report to the pllat, all
of which are concerned with weather.

On the pilot's shoulders rests the bar-
den of condensing the information fue-
nished. He must perfect himself in the
uge of the mechanieal aids made for his
use. Radio, Weather Man, Pilot, Navi=
gator—hiz schooling ia not yet ended,

To the many knowing the obstacles,
the marvel of a printed schedole af
operation is still o miracle. To run an
ostablished scheduole over a nine hun-
dred mile run was a dream disbelieved
by even the most aptimistie. But it was
done. Mow the transatlantic run is next,
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