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By EDWARD RICE BOYILE

THE day is not far distant when all

airplanes used in long distance

flights will be required to carry
standard wireless equipment, permit-
ting of communication over dis-

tances equal, if not greater, than the ranges
of sets required on passenger steamship
liners. The reason is obvious. An airplane

in distress is far more helpless than a ship

and in case of forced landing, relief is

almost always an immediate necessity.
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by a weighted "fish." Thus the metallic

parts of the airplane form the counterpoise
and as the trailing wire swings backward
in a characteristic curve the major electro-

static field is projected downward ahead of
the airplane at about 45 degrees.
This gives a directional effect directly

ahead of the airplane. Signals behind the
plane or to the side of the lateral axis are
greatly weakened. Even when the plane
banks on a turn, the signals ahead die down

all dimension of the airplane in any case.

Fixt wire antennae on airplanes have
never attained results commensurate to

their cost in installation and in reduced
flying efficiency; for every wire that is thus
exposed to the air means increased head
resistance and a few wires can multiply
head resistance to a very serious extent.

One design of fixt wire antenna which
was used in the army combined the fixt

type with the trailing type. (See Fig. 2.)
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Fig. 1—This Illustrates the Simple Trailing Type of Airplane Radio Antenna, Used to a Great Extent During the War. It Can Be Ree
Up Quickly But Possesses Several Disadvantages. Fig. 2—A "W" Type, Combined Fixt and Trailing Radio Antenna, Successfully Us
for Inter-plane Communication. Top View. Fig. 3—Radio Antenna Rig-up Proposed By the Author, for Double Fuselage Biplane.

Quadruple Antenna and Its Directional Effects Are Clearly Illustrated.
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Even in cross-country flying a good radio
outfit is a necessity in holding a true course
and in signaling ahead for special parts or
supplies to save time at intermediate land-
ing points en route.

The requirements for a reliable radio
apparatus on airplanes bring up certain

problems which are still unsolved and sub-
ject to considerable experiment at this date,

when American ingenuity has been able to

advertise its achievements in airplane radio.

These intensive problems will attract the
highest radio engineering skill in their solu-

tion.

The problems may be considered as

:

1. Directional control of transmitted
signals.

2. Wave length adjustment of incoming
and outgoing signals.

3. Transmitting ranges and sensitivity

of receiving apparatus.

Under the first item, that of directional
control, the engineer faces a very difficult

task. The design of the aerial has always
been the critical factor in directional con-
trol, and it is greatly limited by the facilities

which an airplane offers for setting up the

antenna.
The most effective control has been

secured by the single trailing wire antenna.
(See Fig. 1.)

A length of about 300 feet of wire is

allowed to swing in the air held down partly

rapidly. Hence to transmit in any given
direction the plane must be pointed in the
direction of the receiving station and to

find that direction by compass is not as easy
as it seems.
Furthermore, an airplane might have to

reverse its direction every time it desired
to communicate with a given station, and
on long flights this lack of control would
be extremely inefficient, in view of the fuel

thus lost and the time consumed.
In land radio for long distance transmis-

sion the towers supporting the aerial are
built for a given directional effect. Where
non-directional effect is desired an um-
brella type of antenna is used. However,
since the airplane must get the maximum
efficiency in range from the least amount
of aerial weight, an umbrella type antenna,
even if practicable, would not be suited to
the airplane.

When it is attempted to arrange a fixt

antenna (as opposed to the trailing type,
which is free to sway) on an airplane the
limiting conditions of aerial capacity and
structural areas impose very harsh condi-
tions on the designer. Consider the ca-
pacity of a wire equal to the wing span
of an airplane, seldom more than 30 feet,

and with no means of suspending the aerial

over a foot above the wing surface, and
with comparatively little metal in the wing
itself to give the desired field its maximum
capacity. Wing spread is the longest over-

Here the ends of the wire were not
weighted and as they were constantly liable
to become tangled in the controls such fine
wire had to be used that their effective
capacity, low enough with any practicable
airplane antenna, was further reduced.
Furthermore, the trailing wires were awk-
ward in landing and in taking off, since
they could not be reeled and the fixt wire
system was an added menace, due to the
fire hazard which they involved.

This "rig-up," however, was effective for
interplane communication over short dis-
tances, not exceeding a mile, using a 200
watt fan-driven generator. Communication
to the ground was easily establisht, but
receiving from the ground was difficult.

The directional effect was low ahead and
strong to the rear of the airplane.
The results obtained in army aviation

radio were generally satisfactory for their
purpose, but in the broad field of commer-
cial aviation, the directional control must
be far more highly developed before the
radio apparatus can be relied upon.
The same structural conditions which im-

pose so many difficulties on directional con-
trol also affect selectivity of wave lengths.
As is well known, a long wave length is

more efficient for long distance transmis-
sion. To

^
get long wave lengths a great

deal of inductance and capacity are needed.
The land radio operator little considers the

(Continued on page 588)
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MESCO WIRELESS PRACTICE SET
The Practice Set comprises a regular telegraph

key, without circuit breaker, a special high pitch
buzzer, one cell Red Seal Dry Battery, and four feet

of green silk covered flexible cord.
The key and buzzer are mounted on a highly fin-

ished wood base, and three nickel plated binding
posts are so connected that the set may be used for
five different purposes.
List No. Price
342 Telegraph Practice Set, with Battery and
Cord $3.24
Weighs 4 lbs. packed.
Price does not include postage.

Combination Practice Set for Learning the Morse and Continental
Visual and Audible Codes

This outfit is the only reliable instrument which will

enable students to become proficient operators in the

U. S. Naval Service, because it is equipped with a

buzzer and miniature lamp enabling the user to master

both the visual and audible signals quickly.

MESCO

List No. 52—Practice Set with Red Seal Battery

and Cord $4.05

Weighs 4 lbs. packed. Price does not include postage.

MESCO RADIO BUZZER
This buzzer maintains a constant note and is recommended as

an exciter for checking wavemeters where pure note and ample
energy are required.

It consists of practically a closed circuit field of low reluct-
ance, having a steel armature to which is riveted a strap
supporting a movable contact. The armature tension is adjust-
able by means of a screw with a milled head large enough to be
easily and permanently adjusted with the fingers. The stationary
contact is adjusted by means of a similar screw. The magnet
coils are connected in series with a total D. C. resistance of 3.9
ohms. Shunted across these coils is a resistance having a D. C.
value of 3 ohms. This shunt eliminates all sparking such as
occurs at the break on ordinary radio buzzers and the energy
saved thereby is transferred into any oscillating circuit con-
nected to it, the result being that this buzzer as constructed

radiates five times more energy than any other existing type. All connecting wires liable to be
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a
constant note. The parts are mounted on a Condensate base to insure constancy in operation.

Diameter 2 in., height 1% in. The cap is attached to the base by a bayonet joint.

List No. Price

55 Mesco Radio Buzzer $2.05

We carry a Large and Complete Line of Standard Wireless Material Recognized
by Experts as such with Competent Experienced Wireless Attendants in Charge

Send for the New Edition of Our Catalog W28
It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear

language all about Bells. Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec-

tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical

Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat-

tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc.

Manhattan Electrical Supply Co., Inc.
17 Park Place, New York, N. Y.

CHICAGO ST. LOUIS
114 S. Wells St. 1106 Pine St.

SAN FRANCISCO OFFICE: 604 Mission St.

SPECIAL

SALE!

$1.00
ONLY

Postage
extra.

Reduced Photograph of Trans-
mitter showing nickel plated case
and Hard Rubber Mouthpiece

Ship. Weight,
2 lbs.

Diameter,
3 34 ins -

We have on
hand 2,000
Carbon
Grain Trans-
mitters as
per photo-
graph. They
are first-
class instruments and may be used for all kind of experiments, especially for
wireless telephone sets, where a heavy current is to be passed through. Slightly
used, but in perfect working order. Money refunded if not satisfied. A real

bargain. Order one or more today.

THE ELECTRO IMPORTING CO , 231 Fulton St., NEW YORK

ment is confronted with conditions which make it
imperative to ask for this monopoly.

Obviously the United States can not own radio
stations in other countries. These countries fall
into certain groups: (1) Those in which the Gov-
ernment itseTf maintains a radio monopoly; (2)
those in which the Government permits its own
nationals, but not foreigners, to own and operate
stations; (3) those in which any authorized indi-
vidual or corporation can erect s ations

Obviously every encouragement shouid be given
American companies to manufacture and sell radio
equipment abroad and to own and operate stations
abroad. The American Government-owned stations
should exchange traffic with such stalions and
assist them in any legitimate way. Especially
should any patents or improvement controlled by
the Government be made available to such Ameri-
can companies under proper safeguards and guar-
anties.

In conclusion this department recommends that
Congress immediately enact legislation regarding
radio communication along the following lines:

(1) Either by a committee of Congress or by
special designated commission, authorize a compre-
hensive study of the problems in connection with
radio within the United States. This, however, is
not of immediate concern to this department. *Of
course, the department stands ready to give the
benefits of its experience and technical knowledge.

(2) Authorization to the President to set aside
by proclamation certain bands of wave lengths
for ship-to-shore work, for shore to aircraft, and
lor transocean services in accordance with inter-
national conventions and demonstrated needs from
time to time.

(3) Constituting ship-to-shore radio service a
Government monopoly under the Navy.

(4) Constituting transocean and international
radio service a Government monopoly under the
Navy.

(5) Authorization for Navy Department to util-
ize immediately all Navy radio stations for com-
mercial and press business.

(6) Authorize the Navy and other departments
to assist American enterprise in the sale of radio
apparatus and the development of American-owned
radio stations abroad, and especially to authorize
the Secretary of the Navy to authorize the use by
American companies under proper conditions of
Government-owned patents and improvements, to
be oaid for either in exchange of patent rights or
in other suitable ways.

Sincerely, yours,
Joseph us Daniels.

The Speaker of the House of Representa-
tives.

By Edward Rice Doyle

(Continued from page 543)

factors of capacity on an airplane, since he
is used to the high building and tower
aerials and the solid capacity of Mother
Earth. But the airplane must give its

capacity effects with little more than the
engine and tank metals for counterpoise.
And to build up any additional capacity
with lengthened aerial means increased
weight and lowered flying efficiency. These
considerations have therefor held the avia-
tion radio sets to wave lengths of 300
meters or less. And if any radio engineer
was asked to design a transmitting set with
a minimum range of 500 miles with 300
meters to work with he would think you
had asked fhe impossible.

It is not so difficult to use loading coils

to permit of reception by the radio set in

an airplane of longer wave lengths than
300 meters, but the added resistance is

always undesirable and for transmission it

is impracticable.

And in addition to the head resistance

and structural limitations on the radio sets

for airplanes we have a number of other
complications peculiar to aviation radio,

to wit

:

The engine noises are always present
during flight and make accurate message
reading difficult even with "noise-proof"
receivers. The army practically never at-

tempted to require aviators to receive mes-
sages in the air. All signals to the airplane

were visual.

The engine magneto sets up a field which
has a marked effect in reducing the trans-

mitting range of the airplane set ahead.

Effective power generation for transmit-

ting means a sacrifice of speed. If coupled
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