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Your Dream Radio




Your Antenna




Why?

900 CHML — Hamilton, ON
— Old radio programs after 10PM

740 — Toronto
— Oldies
— Old programs

650 WSM — Nashville
— Quintessential Country

Short Wave is not completely dead!



Antennas Launch and
Intercept Radio Waves

el t’s a Transducer

« Converts Electro-Magnetic Energy to Current in
an Electrical Circuit. S

 And Vice Versa




Engineering is not a
Four-Letter Word

e Make measurements.
e Make decisions.
 Repeat as necessary.

Designing and building usable antennas
IS a lot easier than designing radios.



Testing

Building a good antenna system is an experimental
proposition. Careful testing is essential.

Arrange an A-B switch to compare your new antenna to
the old "reference" antenna.

It's usually best to work in daylight when atmospheric
noise is lower and ground-wave signals are available.
(minimum fading)

Chose a marginal AM station and work for improved
reception. (In my case WMTR, 5KW, 21 miles.)

A communications receiver with an S-meter is helpful but
not essential.
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An Indoor Antenna
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Fi1c. 30-24.—A typical example
of an indoor aerial installed in a
location full of interference. Both
the indoor aerial, the lead-in and
the ground wires run right through
the strong interference zone and
all of them pick up the disturb-
ances. Noisy reception is bound
to result.



Loops

Respond only to the magnetic field.

Household interference is generally an electrical field
Tuned: part of the radio front end.

Less pickup than outdoor wire.

Needs a high-gain receiver, i.e. superheterodyne.

e S5

= o ‘W

Take It Aboard



So, why donot
between 1930 and 19407?

e Short-Wavel!!

— Qutside wire antennas remained the standard.
— Sophisticated designs appear on the market.

RCA Spiderweb INSTALL A GENERAL S
ELECTRIC “"V-DOUBLET’’ &8

ALL-WAVE ANTENNA FOR |
SUPERIOR RECEPTION
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 Respond only to the magnetic field.
 Hosehold interference is generally an electrical field.

o Usually tuned:
— Part of the radio front end.
— External control on the antenna.

 Broad-band (untuned) Active Loops are possible.



Commercial Tuned Loops

$30 on Amazon



Homebrew Tuned Loops

SkyWaves Basic BCB Loop Antenna

Copyright 2002 - Alan R. Klase, N3FRQ

Thizis a simple loop anterna that will improve the

performance of almost any radio. Construction is

quite simple, the wire is simply woven onto the

plywood. Abowt 135 feet of wireisused. Be swe

every tumn of each coil is wound in the same direc-

tion. Draw some arrows io remind yourself. 12"
The antenna isintended to be mounted in a vertical 4:(__2‘,3' T o
otientation and should be rotated to achieve best _)‘

reception The m ounting arrangem ent is left to the

builder.
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BAW KERF
5 PLACES

DRILL 14" DlA.
6 PLACES

\ N

16 TURNS
#22 INSBLILATED

\

4 TURNS
#22 INSULATED

\

144" FLYWOOD

OE

Insert a short scrap of wire in the kerf after

every two turns to achieve proper spacing. LN —
3680F DRILL 178"
VARIABLE DIA.
CAP

TWISTED PAIR

UTT-WILLIAMS AEROLOOP TO RADIO




Homebrew Tuned Loops

Simple Loop Antenna

4 Turns
\ Ferrite Rod Antenna

Twisted Pair
to Radio

Variable Capacitor

Use antenna rod and variable cap (approx. 365pF)
from 1950’s table radio. Wrap four turns of hook-up
wire around center of rod. Twist leads (3-6 feet), and
attach to antenna and ground terminals of your radio.

Even a caveman can do it!




OUTDOOR ANTENNAS

Improving the signal to noise ratio

Fig. 30-25.—A typical ex-
ample of an outdoor aerial in-
stallation in which part of the
aerial and the entire lead-in
and ground leads are in the
strong interference zone local-
ized about the building. Since
only a small proportion of the
antenna system lies in a noise-
free zone the signal-to-nois
ratio will be low and nois?
reception will result.
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RANDOM WIRE

With shielded lead in and matching transformer
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DIY Broadband
Transformers

5 BIFILAR TURNS
IN ONE APATEUR OF
BN-43-202 CORE
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5 BIFILAR TURNS
IN ONE APATEUR OF
BN-43-202 CORE

1:4 CURRENT BALUN




5 BIFILAR TURNS 5 BIFILAR TURNS

/ BN-43.202 CORE BN-43-202 CORE
o
ol | v/ —°
a
uneaLancep @ VALY BALANCED UNBALANCED BALANCED
| a
—0
—0 1 4 TRIFILAR TURNS 5 BIFILAR TURNS
IN ONE APATEUR OF N ONE APATEUR OF
1:4 VOLTAGE BALUN 1:1 CURRENT BALUN BN-43-202 CORE BN-43-202 CORE
5 BIFILAR TURNS /
5 TRIFILAR TURNS IN ONE APATEUR OF ¢
BN-43-202 CORE BN-43-202 CORE =
150 FOR 75 OHM
. g CKT
* ° 100 FOR 50 OHM
_— CKT
——o0
O— e
UNBALANCED BALANCED
UNBALANCED . —
BALANCED
. 3dB HYBRID SPLITTER
5 BIFILAR TURNS 30dB ISOLATION BETWEEN OUTPUTS
1:9 VOLTAGE BALUN IN ONE APATEUR OF

BN-43-202 CORE

1:4 CURRENT BALUN

FREQUENCY RANGE OF ALL TRANSFORMERS

APPROXIMATELY 100khZ TO 30MHZ N3FRQ Broad-Band Transformers

Al Klase - 13 Jun 05




Antenna System
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GENERAL ELECTRIC V-DOUBLET

INSTALL A GENERAL [
ELECTRIC “‘V-DOUBLET” S il

SUPERIOR RECEPTION
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GALVANIZED. [[[
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. METAL GUY
. {(IF NECESSARY)
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JONFIDENTIAI
3 TRIFILAR TURNS #26 5 TRIFILAR TURNS #30 (J l 1 ‘J l j d
BN-43-202 CORE BN-43-202 CORE

BALANCED
ANTENNA
5 BIFILAR TURNS #26
l/ BN-43-202 CORE
I\
c1
/ o) ISOLATED
!. GROUND
L2
e
EARTH
GROUND
2 <
NORMAL
= = OUTPUT
X-OVER | €1 L1 c2 L2

27 MHz | 470 pF 6.8 uH 750 pF 4.7 uH

55MHz | 250 pF 3.3 uH 390 pF 2.0uH

Skywaves Antenna Coupler

CONFIDENTIAL A Kiase -2 ay 06




Probe Antennas

Use a small antenna, in an advantageous position, to
capture a small sample of the desired signal.

Make up the difference with a wind-band amplifier before
the receiver.

Loops: Sample the magnetic field.
Whips: Sample the electrical field.




Commercial Active Whip

Universal Radio
NTi GA3005
Wideband Antenna
Order #1343

List Price: $495.00
Your Price: $399.95

$42 1 Ebay i F/Ukraine

Roelof Bakker, PAORDT
http://www.kiwisdr.com/docs/paOrdt_whip.pdf



N3FRQ Active Antenna

\

Bias Tee

Active Antenna

cing the source winding to one
turn increases the gain to 5, etc.

Use unity gain with 8' whip.

All cores Amidon BN-43-202

Adjust source resistor for 25mA.
(2.5V across the 100-ohm resistor in

the power feed.)

Frequency range approx. 100Khz to
30MHz.

N3FRQ Active Antenna

Al Klase - 13 Jun 05




Untuned Shielded Active Loop

+ 200kHz - 20MHz: 10 - 22
20MHz - 150MHz: 5 - 2t
MNoise: 2dB

Flexible isolat

Loop 120cmmis
Soft copper tube
15mimiz

PAGFRI 01-no

o Rttt T i 1| 1A
| T 02188
|

PR

14007 ?
|
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Commercial Active Loops

DX Engineering - RF-PRO-1B - $500

Wellbrook ALA 15301 £264

WG6LVP active loop - $250

Exper. ment—%l@Oﬁ.\wL




rew - PA3GZK

PA3GZK's WIDE BAND ACTIVE LOOP RECEIVING ANTENNA

Gap 1-2cm | ("0 ) i
200kHz - 20MHz: 10 - 3208 ampliﬁc.i LMI1A E
20MHz - 150MHz: 5 - 25dB amplific. ) i
Moise: 2dB E Adj IOUt i E
1
Flexble isolated wire i E
Loop 120cmg IS0 = __1DDLJL + TR
Soft copper tube | .-I_—._ |<| 0= 2y o=
- PAGFRI 01-hoy-2015 | R 10p 1006 || - — —LE
e 15mm L 1k lin I
PA3GEK's ant ----2100n_10n 1n 1500 15p

2w

2 on
1N4007 =

1M4007

1
INA-D2186 (HP i i
4 (HP) " Modification On load rmax. 5.5%/Met antenne belast: max, 5,54

Met R is de versterking (of Wd) regelen van 1,85 - 3,9% en de stroom If van IC is dan 10 - 33mA.
1 g R adiusting range: wd (or amplification) frorm 1,85 - 5.5V and then the IC currentf (IF) is 10 - 33ma.,



Homebrew - PA3GZK
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)
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https://pa0fri.nome.xs4all.nl/Ant/Active%20a

ntenna/Active%20receiving%20%20loop%2
Oantenna%20eng.htm




Bleeding-Edge Technology

* Active Ferrite Loop Antenna
 Modern portable radios use untuned ferrite-rod antennas.
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N3FRQ Active Ferrite Loop

o £

J310
& E.ST
(o () 4 (e) 50-75 ohms
140T E 5T i i R
(1.6mH) 200pF -~ . = = =
1WF A~ §27o = §1K E 5T
[ 100
M

L\

Adjust source resistor for 26mA.
(2.5V across the 100-ohm resistor in

the power feed.)

1uuur;_

+12-15V



Let Your Radio Play!
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Antennas Launch and
Intercept Radio Waves

A conductor carrying an alternating electric
current will radiate energy as electro-magnetic
waves.

=1

A conductor exposed to electro-
magnetic waves will absorb energy,
causing an alternating current to flow in
the conductor.



The Hertzian Antenna or Dipole

F1a. 9.—A Hertzian oscillator
(AB) charged by an indue-
tion coil 1.

T~ VOLTAGE
AN CENTER
cuna/srg,/ | < CURRENT
- N
T Jg\ 00—
I——HALF-WAVE ANTENNA——>c |

SHOWING HOW STAND ING WAVES M
EXIST ON A HOR | ZONTAL ANTENNA N

CURRENT 1S MAX IMUM AT CENTER VOLTAGE >~ _
VOLTAGE IS MAX IMUM AT ENDS B

Figure 7. The Resonant Antenna

The greatest amount of current flows in the antenna
when it is resonant. The shortest conductor that is self-
resonant at a given frequency is one that is about a half-
wavelength long. The reflection pattern on the antenna
creates a standing wave of both voltage and current.
The half-wave, center-fed antenna is often called a
“doublet.”



The Marconi Antenna

MARCON| ANTENNA
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Connection to the Receiver

 You know what to do in this case.

“G” 1s generally connected to cha



Many Multi-Band Sets

s . RF-657

i

-ﬂl—l.FJ
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N
n

fr:

EN
3
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|
il
B

These radios were designed to directly support balanced antenna

feedlines.
Add a jumper for an unbalanced feed.



Anything is Better than
Nothing




Considerations

 Problem:
— A hwalvdlengeth at 1500 k Hig over 300 feet.
—A quarter waviieHizoveyd/bhfeeat 60

« The Saving Grace:

— Because background noise is high, and receivers are
fatrrly sensitive, a receiyv
be highly efficient.

— Signal to noise ratio is far more important than
absolute signal level.

— A mo d e sskywiseic a give excellent results.



The Interference Zone

FAN OR OTHER
NOISE GENE—
RATING DEVICE

J_

——
———

F1G. 30-4.—How an electrical device located in one part of a build-
ing can produce electrical interference part of which (I.) is con-
ducted directly through the electric light wiring to radio receivers
operating from the same lighting line; the other part (Iz) may be
radiated either directly from the device or from the electric light
circuit wiring in the building to the aerial, lead-in and ground wires
of the receiver, inducing interference voltages in them. These are
heard in the radio receiver as disturbing noises of a certain character
depending upon the nature of the interfering device (see Art. 30-16).



RANDOM WIRE

With shielded lead in
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F1G. 80-28.—(A) The various capacities which exist between the
aerial, ground, lead-in and shield in a shielded lead-in antenna system.

(B) How the lower end of the shield may be connected to ground
through a resistance (or choke) to reduce local oscillations of noise
current in the shield circuit.



The Doublet Antenna

DOUBLET AERIAL

-— —a- —
Wﬂ*mﬁm“‘l o T’?"‘E”“'- CuRRENT™ gheF Il?mssg 3gltage§1 in-
O ER IR £ FEE A : uced in a parallel-
B T L‘g! T S 5"‘:’;:;'5- ~.".". feeder lead-in are can-
NoisE . " n _-.A_-_._._l.‘.,;.,_,z;i ; '_ - celled out in the prim-
fo?n_s ‘; o i_- .fgl:!’..jl I o .00 ary impedance-match-
SR ANH! --.- .. ing transformer. The
: 1 A, T signal voltages in-
L0000 ) duced in the two

l

SIGNAL CURRENTS
"“‘{NOISE CURRENTS — — —= —-—3 halves of the doublet

- are additive.
TO RECEIVER

Two random wires balanced above ground.
Noise picked up by the feedline is cancelled out.

Performance drops off drastically below the half-wave resonate
frequency.

Great for Short Wave.
No very good for BCB.



OVERALL RESPONSE

OOUBLE OOUBLET ANTENNA

THE DOUBLE DOUBLET / TEE

APPROXIMATE RESULTANT CURVE WHEN
16% AND 29'DOUBLETS ARE CROSS
CONNECTED

DOUBI.ET

29 ‘DOUBLET
BROADCAST BAND
TRANSFORMER

l . |

4 6 8 20 22 24 26 28
MEGAGYCLES

GROUND LEAD OR COUNTER-
POISE 680'-0" LONG IF NO
CONVENIENT GROUND 1$
AVAILABLE NEAR ANT.

GROUND

Fic. 30-563.—The cir-
cuit arrangement of the
double-doublet aerial,
the antenna impedance-
matching transformers,
the twisted-wire trans-
mission line, and the
receiver coupling trans-
former for the system
shown in Fig. 30-62.
(RCA DeLuxe Double-
Doublet Antenna Sys-
tem.)

2

:pm.
I

EARTH

RECEIVER COUPLING

TRANSFORMER UNIT

TO ALL-WAVE
RECEIVER

ANTENNA TRANSFORMER UNIT

—
| PRI r"*‘suonr WAVE TRANSFORMER
I
|
|

" TWISTED PAIR” TRANSMISSION
LINE LEAD~IN (80 FT. LONG)

0
~




Probe Antennas

Sample the Electromagnetic field with a small, inefficient antenna,
and make up the difference with an amplifier.

Loops: sample the electrical field of the available signal, and ignore
the electrical field.

Rods: E-field probe.



Rods
(E-field Probes)

 Much, much shorter than the wavelength.

TO AERIAL

r=J-—

L~ ANTENNA (MPEDANCE-
| MATCHING AUTO-

| TRANSFORMER

| (STEP=DOWN)

SHIELD

SHIELDED
LEAD-IN

RECEIVER IMPEDANCE~-
MATCHING AUTO-—
TRANSFORMER
(STEP-UP).

|
|
Ay
| TO ANTENNA POST
H | OF RECEIVER
i 5

—»"GROUND" POST OF RECEIVER
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J310
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50pF
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o
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A
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Ratio of these two windings
establishes the voltage gain.
Reducing the source winding to one
turn increases the gain to 5, etc.

Use unity gain with 8' whip.

All cores Amidon BN-43-202

Adjust source resistor for 25mA.
(2.5V across the 100-ohm resistor in

the power feed.)

Frequency range approx. 100Khz to
30MHz.

D

|( Lo) 50-75ohms
TuF

5T
100
AN +12-15V
WOOuF;: 100uF;:
N3FRQ Active Antenna

Al Klase - 13 Jun 05




Practical Antenna Systems for the Radio Collector - Beyond Wire Antennas

A |l ot of us have acquired some really

Practical Antenna Systems for the Radio Collector - Beyond Wire
Antennas

A |l ot of us have acquired some really
then hang three feet of wire down the back of the table for an antenna. In
this presentation we’ll take a | ook a

eye to modern solutions such as active antennas, that better fit a 21t
Century life style. Both commercial and homebrew setups will be
considered.



Commercial Active Loops

WG6LVP active loop

—  http://lwww.w6lvp.com/

« DX Engineering - RF-PRO-1B - $500
 https://www.dxengineering.com/parts/dxe-rf-pro-

1b?seid=dxesel&cm mmc=pla-google- -shopping- -dxesel- -dx-
engineering&gclid=CiwKCAjwsdfZBRAKEIiwAh2z65ql-
PEYr8yjOoYgGrChVHMwulBrthDxIKGwGrJCDr OtRkkOxdfv5BoCXeoQAvD Bw
E

e https://www.dxengineering.com/parts/dxe-rf-pro-1b $500 e

e Wellbrook L264



http://www.w6lvp.com/
https://www.dxengineering.com/parts/dxe-rf-pro-1b?seid=dxese1&cm_mmc=pla-google-_-shopping-_-dxese1-_-dx-engineering&gclid=CjwKCAjwsdfZBRAkEiwAh2z65gl-PEYr8yjOoYgGrChVHMwulBrthDxIKGwGrJCDr_QtRkkOxdfv5BoCXeoQAvD_BwE
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https://www.dxengineering.com/parts/dxe-rf-pro-1b?seid=dxese1&cm_mmc=pla-google-_-shopping-_-dxese1-_-dx-engineering&gclid=CjwKCAjwsdfZBRAkEiwAh2z65gl-PEYr8yjOoYgGrChVHMwulBrthDxIKGwGrJCDr_QtRkkOxdfv5BoCXeoQAvD_BwE
https://www.dxengineering.com/parts/dxe-rf-pro-1b?seid=dxese1&cm_mmc=pla-google-_-shopping-_-dxese1-_-dx-engineering&gclid=CjwKCAjwsdfZBRAkEiwAh2z65gl-PEYr8yjOoYgGrChVHMwulBrthDxIKGwGrJCDr_QtRkkOxdfv5BoCXeoQAvD_BwE
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