Rudio F“Ndumenials BY BILL ORR, W6SAI

THINGS TO LEARN, PROJECTS TO BUILD, AND GEAR TO USE

A Short-Boom 3-Element Yagi

An interesting antenna design that can 3 lement, 14 Miz e
be investigated by the K6STI Yagi Optim- Yagi il
izer is a short-boom Yagi. A 3-element, 20
meter Yagion a 12 foot boom sounds very
attractive. A single section of 2 or 3 inch
diameter tubing can be used for the 388
boom, eliminating the boom splicing usu-
ally required for a longer boom.

Accordingly, maximum element spac-
iIng (reflector to director) of 11 feet 8 inch-
es was chosen, and element lengths and : P F Nt
program. After 803 iterations, the pro- g
gram provided a design which exhibited
a gain of 5.07 dBd at the design fre-
quency of 14.15 MHz, a front-to-back
ratio of 23 dB, a feedpoint impedance of _ = N2 - ChaETe i
about 15 ohms, and an SWR figure of bet- 4 - PN . T e AT
ter than 1.6-to-1 over a range of 300 kHz. s i il B
The free-space polar plot of the short-
boom array is shown in fig. 1. This is not
too shabby.

Antenna operating parameters are
EEE:;T;::'IQfhzlﬂ?uipspfférfg gé'ﬁ :{1 ?:u g Fig. 1-Short-boom (12 foot) Yagi provides 5.07 dB gain and 23 dB front-to-back ratio.
MHz to 5.5 dBd at 14.3 MHz. The upper-
right piot illustrates the very reasonabie
value of SWR across the design range
The lower-left plot shows that front-to- 6 2
back ratio peaks at nearly 25 dB around : :
14,11 MHz. The lower-right plot shows : :
that feedpoint impedance is about 15 | |:corvre e i v,
ohms at the resonance frequency; this '
value can easily be matched by any of
the popular systems. Antenna dimen-
sions are given in fig. 3.

Allin all this is a good, practical design.
However, it must be pointed out that
reflector to driven element spacing is
tight, and movement and vibration of the
elements may show up as slight varia-
tions of SWR when the antenna flexes in
a heavy wind.

Compared to the wide-spaced 3-ele-
ment 14 MHz array on a 24 foot boom dis-
cussed last month, this little antenna has
about 1.04 dB less forward gain, and sac-
rifices about 5 dB in front-to-back ratio.

It is interesting to compare this anten-
na with the 2-element Yagi discussed in
an earlier column. The big advantage of
this little antenna over the 2-element job
IS not in gain, but vastly improved front- : :
to-back ratio! 15 - ' 18

e B Free Space
; e E-Plane

A AR - T A7 ama 710* 158° 14.158 MHz

-----------------------------

e e o

i

28

48 Campbell Lane, Menlo Park, CA Fig. 2- Top left: gain vs frequency. Top right: SWR vs frequency. Bottom left: front-
94025 to-back vs frequency. Bottom right: feedpoint impedance vs frequency.
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AMIDON W2FMI BALUNS AND UNUNS
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Yagi Design

s How to put MORE power into your antenna and get better and higher signal strength 777
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Gain, front-to-back, SWR response, and
input impedance derived by the Optim- CIBCLE 17 ON READER SERVICE CARD

1zer are very close to those values given
in the original W2PV design. But notice = A Dlo Wo RKS’
the difference in element spacings and

length!
| started the program by inputting the ANTENNA FEVER /‘ Currenf-B:alun..?;
W2PV data to the Optimizer program. As AROLINA WINDOM Matching What’s so different?
the program ran, | could see on the mon- Transformer _ 19 Models fit wu'ylpﬂ::thn
tor the driven element moving steadily | QTepPetormer = 00 e | s o e Powe
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' Buerger, Inc.
1800 ANSE505
(215)659-5900

417 Davisville Road
Willow Grove, PA 19090

IC-T21A IC-A100H

Handhelds.,
Mobiles, HF

ATDENS Beams Verticals,

' Mobile
m— I-

Handhelds, Mnhlles MFJ-247 MFJ-989C
Headphones Largest Selection
Of Accessories

And much more! Call, write, or stop
in our retail store. Be sure to ask
about our monthly specials too!
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CABLE TV CONVERTERS

* All makes and models
* Quality Equipment
« Shipped within 24 hrs

e Years of customers
complete satisfaction

* Free catalog

L & L ELECTRONICS, INC.

1430 Miner St. Suite 522
Des Plaines, IL 60016

W 1 Bl]ﬂ 042- 9425

smply with all

Siate and Federal nwa
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HamCall CD-ROM

U.S. and International Callsign Lookup

Nearly 1,000,000 Listings
Thousands of Public Domain Programs

oCall™\ Includes Clubs & Military

Still $50, + $5 Shipping
& Handling per Order
Works on PC and Mac

Buckmaster's HamCall CD-ROM looks up
calls in seconds. U.S. calls can be searched by any
element, including name, city, state, etc. ATSR Is
included to look up callsigns from almost any text
application. Prints labels, No hard disk required,
everything is on one CD-ROM! New CD-ROM disc
every April and October, with updated listings and
dozens of new programs!

BUCKMASTER

Publishing
Rt 4. Box |E30-Mineral. VA 23117
TO3-8594-5777 BO0-282.56828
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Fig. 3— Half-element lengths, spacing and diameters of short-boom Yagi.

book Wireless Communication in the Unit-
ed States, by Thorn Mayes, published by
the New England Wireless and Steam Mu-
seum, 697 Tillinghast Road, East Green-
wich, Rhode Island 02818.

In the letter Beverage tells that in 1920
he erected a wave antenna on Long Isl-
and. It was 9 miles long, running from Riv-
erhead to East Moriches. He recounts
that one day he connected headphones
between the wire and ground and heard

a very high-pitch tone sending code, He
listened carefully to the tone, which was
a frequency of about 14,500 cycles (Hz).
He identified it as the super-power station
LY, the 1000 KW arc station near Lyons,
France, transmitting on 14.5 kHz!
Trans-Atlantic reception without a re-
ceiver! | wonder it that astounding feat
nas been duplicated since then. With a
very, very long, low wire antenna you
might try to hear the VLF stations around

3 ¢lement, WZW
Design

248°

B db = 5.86 dBd 218°

o, W Free Space
E-Plane
O ¢
........................................ gp*
128*
158° 14.288 HHz

Fig. 4- Polar plot of modified W2PV-style 14 MHz Yagi on a 20 foot boom
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HUGE ALUMINUM
TUBING SALE

Are you lookong for A rekable source of Migh Qualty alumenum
tubxng? Many amateurs enpoy buikding the:r own anlenna 0eSIgNs,
but cant due 1o the lack of supply of aluminum kbing and asso-
ciated hardware Some amateurs have even resorted to buying
commarcial antennas jus! to scrounga the ubling lor a pat an-
tenna project. We realized the need for a reliable supply of high
quality aluminum tubing and have made a senous commitment
o supply a wide range of tubing and hardware, All of the tubing
sizas wa stock are listed in the chan below, and ara avallable in 6
and 12 fool lengths, Additionally, extruded sizes from 2" to 3" are
also avallable in 24 fool langths, The six foot lengths can be
shippad via UPS; 12 and 24 fool lengths must be shipped via
Emery Air or truck. Please call for shipping quotes. The antenna
growing season s here, so don’t delay. Call Texas Towers for all
of your alurminum tubing needs and be ready to bulld your own
antenna in no bme at all!

[BSFT |

o

Sl of ol o o of of [

Call ( 30()) 2793467 e
TEXAS TOWERS

1108 Summit Avenue Suite #4, Plano, TX 75074

— |

ECTORI'INDER

Handheld 2-mtr/220 MHz phase
sense direction finder. Used with
any FM xcvr. Oil compass. Type
VF-142, $139.95, $3.50 S&H. Call/write for
info. CA add tax.

15

...................................

15

Fig. 5- Top left: gain vs frequency. Top right: SWR vs frequency. Bottom left: front-
to-back vs frequency. Bottomn right: feedpoint impedance vs frequency.

8 to 12 kHz. Headphones only, please.

Keep me posted!

The Groundplane
Loop Antenna

A low-profile, vertically polarized loop
antenna was described by Hans Wuertz,

DL2FA, inthe German publication eg- DL,
issue 5/83. The article has been translat-
ed and appears in the August 1983 issue
of Radio Communication, a publication of
the RSGB.

The design comprises haif of a full-
wave loop antenna with the other half
formed by the ground image (fig. 7). With

RADIO ENGINEERS, 3941 MT. BRUNDAGE
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Lﬂ DIEGO, CA 92111 619-565-1319 I
CABLE X-PERTS, INC.
COAX me fLup mr'
FLEXOBLE 5391 DIRECT BUREAL JACKET - B=2h
8013 ECLUAL UY RESISTANT JACKET e -ﬂ:m
BG 213U MIL-SPEC DIRECT BURIAL JACKET . 3N 2
ARG &/U FOAM 99 I _ Al 30N I8N
RG MINI &X BLK o GLA UV JACKET TR R Rl . - 14M
ARG 11U FOARM MIL-SPEC I i Ml |
ARG 214/0U—MIL-SPEC .. e b [ R 1.30M
AG-1 428/ —MIL-SPEC... AT T 1. 10
HEITDFI l.'.'.'.h.ELE
C4080 5TD DUTY 2116-6/22 UV JACKET . 200 {
Cmsl] HY DUTY 27 65020 UV JACKET N | 3404 A2M
IBEA OC GHAY JACKET - 154 139
1BGA TC GRAY JACKET 1Bm 1M
AH"I"EHH..I. WIRE
14GA 188 5TR SUPER-FLEX UNINSULATED 12m 104
14GA TEEH D B C UNINSLLATED T o oaw o
1832 SOLID "COPPERWELD” UNINSLLATED orm Of "
A WETH AEDELE B0 A SRATED 1. o=
BALUNS PRICE
WAL 1 0R 41 BN 1 2o TRNSFRM £22 Wima
WD ¢ BN S IORE- CRANT 524 e
ORIfGMAL GARY KT 525 O0'ea
TRAPS 10-40 MTH =- 1 I 95pr
CENTER INSULATOR 548 Phan
DAC AOPE D8l BAD 315 7704 TEST i §12.00/ 1000
"h‘IﬂFIE
10 GA 2/C REDVELK 25A-50.00Vea e 12 GA AED/BLK 251500004
/2 BAAID 250 - $10.00/ea v 1" BRAID 250 - 817 S0dei
450 DM LADDER LINE 18GA SOLID CW, . ......................._.......am.uurmurr
MORE ITEMS STOCKED INCLUDING CONNECTORS & ANTEMNAS
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH
TECH INFO: Tﬂﬂ-ﬁiﬁ-‘!ﬁﬁﬁ ‘
113 McHenry Rd., Sulle 230 a
Buffalo Grove, IL 60089-1797 I
For Compiete {ferature Mail SASE

Fig. 6- Half-element lengths, spacing, and diameters of W2PV-type Yagi.
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a 0.2 wavelength semicircular half-loop
tor the lowest frequency, DL2FA claims
the antenna can be tuned to cover a 2-10-
1 frequency range, 3.5 to 7 MHz, for ex-
ample. Bandwidth of the loop, without
retuning, however, is quite narrow.

For low loss the antenna is made of /4
inch diameter copper tubing. The ground
return is also made of copper tubing, sol-
dered to a chicken-wire ground screen
(dimensions not given). DL2FA predicts
that loop efficiency is high, being only 2
dB down in field strength as compared to
a full-size Y+-wave vertical antenna, and
only 0.5 dB down on the higher frequen-
cy band.

The antenna may be fed by a capaci-
tive match, inductive coupling, or a form
of Gamma Match, as shown in the illus-
tration. Radiation efficiency and vertical
radiation pattern will probably be affect-
ed by ground conductivity over the sur-
rounding area.

Aluminum, Anyone?

Finding aluminum to build a Yagi can be
a ime-consuming and frustrating experi-
ence. Gone are the days when surplus-
metal junk yards sold the stuff for pen-
nies. Some home-improvement stores
sell small lengths of tubing, but 12 foot
telescoping lengths, necessary to build
20 meter beams, for example, seemto be
hard to come by unless they are ordered
from a large metal-supply store. Unfor-
tunately, many of these big stores have a
minimum quantity order, or refuse to de-
liver a small individual order of tubing.
Tubing is generally sold in 12 foot

DR
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Semicircular half- loop
~ L=0-24
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Fg. 7- DL2FA ground-plane loop antenna: (a) capacitive feed; (b) inductive feed;
(c) gamma feed. (Drawing via RSGB)

lengths In standard diameters and vari-
ous wall thicknesses. Any diameter tub-
ing will telescope into the next larger size
if the larger size has a .058 inch wall thick-
ness. Thus, a 1% inch diameter length of
tubing will telescope into a 13/s inch diam-
eter tube if the latter has a wall thickness
of .058 inch.

Drawn aluminium tubing in various dia-
meters and in 6 and 12 foot lengths can

Mobiles
TM-732A
TM-742A

special

O
ICOM

IC-281 2m Mobile-save!
New 2GXAT under $300
New T21AZ2m HT

rdin

Electronics

ENWOOD

$769.95 Coupons
$929.95 Coupons

STANDARD YARESU

New Mobile C5718ADA
Bargain 2m HT C158A

Quotes a0rders(800) 433'320:?

Information (817)429-976 1
FAX(817)457-2429
5635East Rosedale Street

FortWorth, Texas 76112
9:30 t0 5:30 M-F,9:30-2:00 Sat

Handhelds us

special

TH-22AT $369.95 Specials
TH-78A $599.95 Coupons
Please call for the latest prices, specials and close outs!

Coupons onmost
radios! Callfor Specials!
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be obtained from Texas Towers, 1108
Summit Ave., Suite 4, Plano, TX (214-422-
7306). In addition, extruded tubing up to
3 inches in diameter and as long as 24
feet (suitable for booms or masts) is also
available. Texas Towers will ship tubing
via UPS truck or air freight collect.

Fiberglass Spreaders,
Anyone?

Quad spreaders can be a pain. It's not
easy to get suitable material for these
important components. |'ve found a com-
pany that stocks fiberglass rod, plus
round and square tubing suitable for HF
and VHF antennas. And they will ship
UPS. You can obtain a price list, tips on
spreader construction, and info on ob-
taining long life from your spreaders.

If you are a Quad enthusiast and want
thisimportantinformation, write to R. Allen
Bond, Max Gain Systems, 221 Green-
crest Court, Marietta, Georgia 30068-
3825 (404-973-6251 before 9 PM EST).

The W6SAI Mailbag

Many thanks to the following who have
written to me with regard to this column.
| appreciate hearing from you! W7JTR,
ABEPY, KD4KOX, W7GW, K51U, WENSU,
WI1PN, K4WV, VK5BR, WOQLU, WBTFB,
K20R, W4LGK, WU2J, W1IAF, W5PSA,
KWIL, [4AFQ, WEOAL, KeYO, DKSVP,
and VE1KD.

73, Bill, WBSAI
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