





ALL ABOUT AERIALS
Part 1 — Receiving Antennas

NOTE: Refer to Glossary at end of book for definitions
of technical terms used in the text.

HE function of an aerial is to The more energy the aerial delivers
intercent the radio waves which to the receiver, the less amplification
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ride the radio signals or, at least make

\Vy
25
Fig. 1.' Some of the sources of man-made

static. Note the position of the lead-in wire
in the field of noise.
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such unfavorable atmospheric condi-

set. (See Fig. 3.) The performance
of these crystal sets was very seldom
hampered by noise due, mainly, to
the elaborate carefully-installed an-
tenna system, '

In recent years, both the power of
broadcasting stations and the sen-

by placing the aerial some distance
from the equipment known to be caus- |
ing the disturbance.

If the aerial is removed from the
field of man-made disturbance, then
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Fig. 3. Clear, noise-free reception in days of crystal sets due to elaborate, carefully
constructed antenna system,

electrical appliances and machinery.

son that if a lead-in system can be
devised which is immune to the re-
ception of such radio-frequency noise,
the problem of noise pickup by the
antenna system would be substantially
solved.

Indoor Aerials

gadget, is not a very desirable aerial. It
is merely a good noise collecior. !

Regardless of how sensitive a receiver
may be, and of what claims to the |
contrary manufacturers or distrubutors
may make to sell their products, a good



All About Aerials

oulside antenna is essential to the proper
operation of a radio set.

Tuned Aerials

As pointed out at the beginning
of the book, it is desirable to have

half-wave antennas are generally of

the “ungrounded” (Hertzian) type;
while the quarter-wave antenna is of
the grounded (Marconi) type. (See
Fig. 4.)

The .ideal antenna system, there-
fore is one where we have a sépa-

wnbon mawial faw acccemd  cmmdmceaVlae oL T—

used. These doublets consist of fwo

(DOUET\

TRANSPOSED
LEAD-IN

Fig. 4. Left, Marconi Inverted “L” Antenna. Right, Hertzian Doublet Antenna.
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received. A doublet is very efficient
when receiving a radio wave to which
it is maturally resonant. For all other
wave-lengths, it is inefficient. By tuning

INSULATOR

WIRE SLIDES IN
INSULATOR

WIRE 10 FAR the doublet, however, its -efficiency

B can be extended over a range of
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flat-top portions each measuring % wavelengths. These antennas are all
of the length of the wave to be discussed, separately further on.

BROADCAST RECEIVING ANTENNAS
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ground by the greatest distance pos- power wn'es, tree branches or any
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if possible. Keep the antenna and of noise disturbances, it is necessary to
ground leads well apart at all points. find some lead-in wire which will reject
Locate the radio receiver as close as these foreign noise signals. ;

AERIAL
TRANSFORMER GROUND  AERIAL
L HIGH -
IMPEDANCE
PRI Y,

LOW IMPEDANCE
(TWISTED)
LEAD-IN LINE

Low
IMPEDANCE
SECONDARY

SET

AERIAL
TRANSFORMER
DIAGRAM

Fig. 6. A complete antenna system using aerial and set transformers and low-impedance
transmission line,
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high and, therefore in order that
the radio currents may be trans-
ferred to the low impedance trans-
mission line, it is necessary to use a
step-down transformer. Such a trans-
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fields of any noise currents which might
enter the transmission line, will auto-
matically be cancelled out at the trans-
posed junctions.

DOUBLET SHORT-WAVE RECEIVING ANTENNAS

TUNED doublet antenna is
extremely efficient for the re-
ception of fundamental and

high, an added aqirectional prererence

to southern signals will be observed.
When the two flat-top sections are
not running in exactly the same direc-

une proviaca it 15 UL a muupic vl
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DIRECTION OF RADIO WAVES
STRAIN
msuumy
-l :

{Nﬂ INSULATOR

<=
END INSULATOR

TRANSPOSED TRANSPOSITION
TRANSMISSION LINE BLOCKS

COUPLING cou.:

Fig. 8. Diagram showing fundamental
design of a doublet antenna.

the length of the flat-top portions.
For best results on a given wave
length, the lengths of the dipole sec-
tions (in Fig.8) should each be %4
of the desired wavelength. The total
length for the two dipoles of the
doublet is conveniently obtained by
dividing 492,000 by the desired fre-
quency in kilocycles. On very short
wavelengths one twentieth may be
deducted from the figure obtained.
The result is the length of the emtire
flat-top, in feet; this length is now
halved by breaking the length with
a strain insulator placed at the exact
center. Of the four dipole ends thus
formed, two terminate at this strain
insulator and connect to an R.JF.
transmission line, or twin-conductor
lead-in, whose wires are at intervals

9

transposed. The two outer ends termin-
ate in end insulators. (See Fig. 8.)

Transposed Lead-In

The two wires that compose this
transposed lead-in are interchanged
every few inches in their respective
positions, in order to eliminate the
pickup of local interference. This
reduced pickup of noise is due to the
fact that (See Fig. 9) any energy
induced in Section “A” is neutralized
at the transposition point “B” by the
energy simultaneously induced in the
other section “C”. Of course, if the
radio waves created by man-made
static sweep over the flat-top sections
of the doublet, then the transposed
lead-in will be of no avail to prevent
these interference currents from en-
tering the recceiver. It is, therefore,
very essential, as has already been
repeatedly stressed in this book,

Fig. 9.
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C,C1=350
MMF.

T0

DOUBLET
POSTS ON SET
P

PHYSICAL DIAGRAM

SHOWING CONNECTIONS
FOR THE TUNING UNIT

Fig. 10. A tuned doublet antenna. The antenna is “tuned” by varying condensers C, C1,
and by shorting out turns on the coupling coil.

that these flat-top sections of the an-
tenna be placed in a noise-free area, as
high as possible above the roof.

The main requirements for a good

antenna are ‘“pickup” and the rejec-
Wa ran nh

tinn nf muwrantad nalca

cause, with such an antenna, we are
also picking up noise over that en-
tire range and feeding it to our re-
ceiver along with a very feeble
amount of voltage which constitutes
the signal we are trvine to receive.
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Now. merelv nuttine un a doublet

one that discriminates against noise
coming from adjacent wavelengths, in
very much the same manner as our
receiver discriminates between (is able
to separate) various stations.

With our present knowledge of

anfennas we ecrannnt ac vet desion

oceanic telepnone Servicé nave Deen
using it for years. They have an-
tennas that are resomant to the fre-
quency of the station they wish to
receive.

A doublet antenna, whose dipoles
are each a quarter-wavelength long,
will resonmate at one particular fre-
quency. At this frequency (meaning
the lowest frequency at which it will
resonate),’ it will be a half-wave
doublet antenna. Now, if we operate
this antenna with a receiver tuned to
some frequency other than this (or a

11

harmonic of it) it will not he a half-
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Fig. 11. Tuned “Zeppelin” Antenna. The
tuning system is the same as that shown in
figure 10.
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type to use for gemeral short-wave longer than it really is, we “short
reception, wunless we make some ar- out” condensers “C,” and use con-
rangement for tuming it. denser “Cl1” and a coil which is

- GOy ——i;/’ ra—
- TOTAL LENGTH .
/ 75 FEET \-

TUNED S
"'N.VERTED '
¢ "L’ ANTENNA
-l 1O DOUBLET POSTS
a ON SET "

% fed]

TO GROUND
POST

Fig. 12. Tuned inverted “L” Antenna system for use in low noise level districts. Details
of tuner shown physically at right hand side of diagram.
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equipped with a clip to “short out”
the unwanted turns. Now if we “fold”
the antenna as shown in Fig. 10, the
fields of the lead-in section will can-
cel and reduce the danger of picking
up noise, In Fig. 11, we have the same
system but there is only one flat sec-
tion and it is not split. The flat sec-
tion, however, is the same-length as
the whole of the flat-top of the doub-
let. This antenna is commonly called
the ‘“Zepp”, because it was origin-
ally designed for use on Zeppelins.
The feeders should be spaced with
124 to 2-inch ceramic (porcelain) in-
sulators; or they can be transposed
with tramsposition blocks. The two
condensers marked “C” are to be
varied simultaneously, but the ratio
between the two should be wvaried
slightly, by either advancing or re-
tarding one or. the other, in order
to obtain the least background noise.
These condensers, besides tuning the
system, can be used as ‘“phasing” ad-
justments to bring the currents in
each feeder just opposite, so that
fields will cancel and, if they are
run in the field of some electrical
disturbance, they will tend to reject the
roise. The above holds true for both
Figs. 10 and 11.

How to Build a “Tuner®” for
Short-Wave Antennas

Figure 12 shows just a single wire

ICYTI.
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YO ZEPPELIN
'OR DOUBLET Aiu'

350

|

-\.“C
WIST
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L

~ Fig. 13. Enlarged diagram of tuning units

shown in illustrations 10 and 11.

The coil used in this tvne of antenna

COvVErea wire (INO. 10 nookup wue
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will do) interwound with the bare justments for each wave band have been
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CAGE ALL WIRES
ANT. \/-- SOLDERED TOGETHER.

TN,
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75 FEET

Fig. 15.

15
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supported by a mast, by all means try
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not very desu'able, “and considerable

Fig. 16. Typical Doublet Antenna System. noise may be picked up by this wire

‘ . even though it is grounded at one end.

well out in the clear, and away from In apartment houses it is permissible

trees whose branches might come in to ground the receiver to a steam or
contact with it. If your antenna is hot-water radiator,

DOUBLE-DOUBLET “ALL-WAVE”
RECEIVING ANTENNA

IG. 17 fllustrates a complete instal- its meighbors to prevent disturbance
Iation of a “double doublet” an- of reception. Obwiously, this would
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PULLEY - GALVANIZED IRON

17

METAL GUY

(IF NECESSARY)
BROKEN BY

: INSULATORS AT
INTERVALS OF
16 FEET

AS HIGH AS
POSSIBLE

CROSSOVER
INSULATOR

el
T:A':tg;:;lgém SPOT - USE
LINE ROSIN CORE SOLDER
ONLY

GALVANIZED
IRON PIPE

OAK BLOCK

ENTRANCE TUBE = H
LIGHTNING COUPLING.
ARRESTORS TRANSF ORME:

CLEAT

\—.__——'"‘-'—

‘GROUND

Fig. 17. Complete installation of a double doublet antenna system for “all wave”
radio reception.
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on a steel building), is recommended. to ground; (3) it balances out local
peaance iransmission ine 1o ine re- noise reduction, it is necessary to
ceiver; (2) by its design and use of keep this connection at the shortest
electrostatic shielding, it balances out possible distance (not over one inch) |
the capacity of the transmission line from the ground post on the chassis. s °



All About Aerials

19

HELPFUL SUGGESTIONS FOR
DOUBLET ANTENNA INSTALLATIONS

: QUICK reference table is given
for building antennas which
resonate in amateur bands, these
being in harmonic relation with

following length:
For 20 meter reception..... 33;//.1 ft. long

For 40 meter reception..... 6614 ft. long
For 80 meter reception..... 133  ft. long
For 160 meter reception..... 266 ft. long

*Courtesy RADIO

However, even the smallest of these
antennas, with corresponding short
feeder lines, can be used for short-
wave reception on anv of the bands.

Fig. 19. Improved antenna, remote from
power line. Note balance weight to
keep aerial taut.

Remember that wunless the two
flat-top portions of the antenna are
out of all noise fields, no amount of
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Fig. 20.

A placement (Fig. 20) that is only
fairly good, but which will give sat-
isfactory results if space is at a pre-
mium. The proximity of the antenna
to the power line again makes it dif-
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VACANT
LoT

BRST SIGNALS COME
FROM THIS DIRECTION

Fig. 24. Aerial construction where it has to
be confined to the roof of your house. Erect
aerial as high as possible and keep the feeders
as far as possible from the side of the house.

: BETTER.
LOCATION FOR.
,}\- SECOND
| o __\_rT_'.—-r

POLE ON EACH END

L OF APARTMENT HOUSE
WITH FEED LINE TO

‘{_ MIDOLE OF ANTENNA

4 AS USUAL

—

r33Yafry 33 FTo -
e
66 FT, 66 FT.
.A-
CUT COuPLING
COIL IN
CENTER. m
—66Y2FT ~68Y2 Fr.
<
3% rr>\ ,Z 33Y4 Fr.
€6 FT. €6 FT.
-B-

Fig. 27.

Diagram A (Fig. 27, above) shows
a good coupling system, the coupling

Fig. 25. Aerial construction with transposed

lead-in for ‘‘apartment” houses. It is better

to locate one of the supporting masts on
the roof of a nearby house.

coil 1Y% inches in diameter being
wound with 16 turns of No. 22 double
cottton covered magnet wire. At the
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WIRE N TR "y v vy
JOINTS Y 33, Siocks TS
2 FeET
APART IN
2FY / FEEDER. LINE.
.J_IE N 7 j
Fig. 28.

e
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Fig. 28, left, illustrates the proper
method of installing a doublet antenna
with transposed feeders. Note the
tie-wires on both sides of the center
insulator.

.~

PART 11

TRANSMITTING ANTENNAS

AMATEUR STATIONS

NE of the most important parts
of any transmitting station, is

the antenna. Therefore, we will

endeavor to point out in simple
English the nature of each type of an-
tenna and its various uses.

The “Half-Wave” Antenna

It is an established fact that a wire
will resonate at wavelength twice as
great as the actual length of the
antenna in meters. This is called in
radio circles a kalf-wave antenna. On
the other hand, certain antennas, which

are apparently one-quarter wavelength

| F
T
Ls WA-A‘ | i -é‘ 'C‘ i

lll.l I—zo::/:m 'Fm

Fig. 29,
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the well-known one-kalf wave antenna.
The length of this antenna in feet for
any given frequency is expressed by the
following formula :

492,000
Le=———X K=—feet
F

Where L is the length of the antenna
in feet, and the F is the frequency in

KC., and K is the correction factor.

Below 3,000 ke. K—.96. From 3,000
to 28,000 kec., K=.95, and above 28,000
K—.94. ,

Points of Maximum Voltage

and Current

In Figure 30A, we find that the
point of maximum current is in the
center of the antenna, and the point
of maximum voltage is at the ends of

23
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SPECIAL 70 OMM CABLE
TRANSMISSION
LINE

Fig. 30.

the antenna. This half-wave antenna
is undoubtedly the most popular of
all types.

In Figure AA, we find the entire
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current distribution group for an an-
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bands. If it were cut to operate as a

the 20-metre band, the current dis-
tribution, as shown by curve D in-
dicates that it is operated on its
fourth harmonic, and the antenna
would be two wavelengths long. Now,
curve C shows the current distribu-
tion when the antenna is operated
on its third harmonic, or when there
are three half waves standing on the
antenna. For instance, if we wish to
construct an antenna operated on its
third harmonic on the 40-meter band,
the antenna would have a length of
three half waves of 60 meters. Third
barmonic antennas are not very pop-

the antenna for a point of high
voltage, the antenna is said to be
voltage-fed. In the doublet type,
where the feeders are connected to
the center of the antenna, i.e., a half-
wave antenna, it is said to be current-
fed. Antennas fed at the center are
only current fed when they are a half
wavelength or an odd number of half
wavelengths long. This is clearly
shown by the curves A and C in
Figure AA. If an antenna had a
current distribution as shown in Fig.
B or D and was fed in the center,
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30—B, C and D, we have this sort
of an antenna. ‘

In Figure 30B, we have what is
known as thc single wire matched-
impedance feed system which consists
of a single wire attached to the flat-
top slightly off cemter. The distance
(A) between the center of the an-
tenna and the point where the feeder
is attached, is equal to 14% of the
total length of the antenna, flat-
top. With this type of antenna, the
feeder should be run at right-angles
to the flat-top for a distance of at
least 30% of the length of the an-
tenna. In Figure 30C, we have the
two-wire feed matched impedance an-
tenna, using a 600 ohm transmission
line. The dimensions are:

492,000
A X K1
. F
147,600
A
F

the diameter of the wire. This antenna

3
=

_l‘"l}\ =
3 £

@ k*
LINK F
\
-D- |
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JUL) 1T TIEpresents an umpedance ui
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otherwise it would be almost 1mpos- cept where tne matcning NEIWOrK 1S
sible to get the antenna into resonance used.

TRANSMITTING ANTENNA CONSTRUCTION

=== i o m——— - L] asm - - L | - -

and other Nulsances WNiCN Prevent tnem o] e l 8
from “getting out.” E‘,ﬂ"

4 ANY 00D mymger
OF Yo wavEs
In the following paragraphs we ﬁ l. ANTERA

will try to clear up some of the out-
standing faults of amateur radio an- -
tenna equipment. Fig. 83, '




HORIZONTAL POSITION
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5 ANY
SINGLE \' °"""‘“
WIRE FEED >
§ 35

Fig. 34. :

mitter. Antenna systems should be
erected in thc open if possible. Wire

together for insulating one end of the
antenna. Never connect {transmitting
antennas to metal poles. The antenna
current will be absorbed by the pole,
and there will be change in fre-
quency for which it is hard to com-

pensate.

HORIZONTAL POSITION

data is given for this band. Of course,
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if higher frequencies are to be used,
dividing the given antenna lengths
by 2 will be for the 40 meter band,
and by 4, the 20 meter band. A trans-
mitter may be operated on a funda-
mental wavelength of say 40 meters,
and yet the antenna may be of 80
meter length. The transmitted note will
be in the 40 meter band, but as a har-
monic of the antenna.

The “Zepp” Antenna

Figure 33 illustrates the Zepp An-
tenna. It is well known amone amateurs

C——, sser
T, :
] |
GFT YO 1OFY
e EARTH e

Fig. 36.

and is one of the most popular types.
It is a non-directional type of antenna
and works well on any band. ,

The “flat top” should be as high as
possible. An angle of 90 degrees

serve most _e:icellently._ On each end
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a slit of one inch is cut, so that the
feeder wire will fit tightly. To prevent
the ‘“spacers” from slipping, a small
nail may be driven in the end after
the wire is placed in the slit.

The Single Wire Feed antenna is
-shown in Figure 34. This system is
used mainly on the T. N. T. (tuned
plate, fixed tuner grid) circuit and
similar circuits.

Cut the antenna to length and then
double it. Mark the wire at this point.
From here measure exactly 18 feet and
attach the feeder. It should be well
fastened and made secure, or it will
change frequency if moved. -

Figure 35 shows one of the current
feed systems. It is a well balanced
antenna and is easily erected. The
“spacers” are the same as described
in Figure 33. An angle of 90 degrees
must also be kept between the “flat top”
and the feeder wires.

Connternnise Svetem

$INGLE WIRE FEED SYSTEMS
TO ANTENNA (»)
PLATE PLATE
ANK TANK
e
€ TURNS 350
3m Dam fyrer

—_
TWO WIRE FEED SYSTEMS
(a)
o 3so
ANT L 7 MME T N
¥
G TuRNS
3m Diam
) /(—/‘_/“' ¢
TANK
PLATE S TURNS
TANK 2%2 1N, DIam,
Fig. 97.

Fig. 88.

One wire should run fairly close to the
ground. The other may go in any direc-
tion that is convenient.

Current Versus Voltage Feed
There are two methods of coupling

Figure 37 (b) is the best known hook-
up and is recommended by most ama-
teurs. This method of coupling re-
quires a rather large space and some-
times cannot be installed for this
reason.

Figure 38 illustrates two kinds of
Voltage Feed coupling. These coup-
lings are to be used on single wire
feed systems only. (a) is the best
type and will insure protection
against illegal coupling. Both kinds
may be used with the T.N.T. circuit



and other similar circuits. (b) is a
common tvpe but is verv dangerous.

mast. 1 erected one 50 ft. high, Take two
neces x 3 in. and spread one end about
0 in. and the other 2 in., and nail these in
ﬁgsntlon with 1 x 2 in, board. Next drill a
le about 6 in, from the top. The top piece

is usually a 24 ft., 2 x 2 in. piece.
Vogler.

*Courtesy SHORT WAVE CRAFT.
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electric refrigerator repair service.
The tubing can be easilv cleaned hv

WINDOW -
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GLOSSARY

Of Technical Terms Used In This Book

ALL-WAVE SET — A radio set
capable of tuning1 in statéons oper-

N ai. 1NN

HARMONIC FREQUENCY — An
integral multiple of a fundamental
frequency. For example, 2000 cycles
per second is the second harmonic
of the fundamental 1000; 3000 the
third harmonic, etc.

HERTZIAN ANTENNA — An antenna
system which is not grounded in

ATMYIY TIATRTAOPr Faw nvomﬁln L1 t‘lh“ll’\]n

KADIU FREQUENCY CURRENT —
Alternating current which changes
its direction of flow at a rate greater
than ten thousand times (or cycles)
per second.

ANTENNA RESONANCE —A con-
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dition where the natural frequency

af b acbasmamn mmatalhian aa Lhan Lhana

~of an antenna system which connects
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the horizontal ‘wire or wires to the
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waves.

*HELPFUL ANTENNA KINKS

NOVEL LIGHTNING
ARRESTER

PIPE

| ¥

Excellent use for spark plugs. Thread or
wedge into iron pipe driven into moist
ground. Makes good lightning arrester.

*Courtesy SHORT WAVE CRAFT

IMPROVED TRANSMISSION
BLOCK

Made from the base of an old time bhake.










