You say you need an extra few hands to tune up the rig
in a couple of nanoseconds before the rig shuts itself
down? KB8ZO has come up with a quick way to tune

your rig, especially your antenna tuner.

GONEDENIGL

For Antenna Tuner Users Only

Today is literally the '‘age of the anten-
na tuner."' In fact, there are more anten-
na tuners advertised in amateur radio
magazines or built from construction arti-
cles in these magazines than any other
station accessory. The intention of this
article is not to present another rendition
of the perfect antenna tuner. Instead, |
hope to show you a better way to use your
present antenna tuner no matter what its
design.

Adjusting Your Tuner:
A Real Ordeal

Like many of you, | have never liked us-
ing anantenna tuner. Oh, | appreciate the
results (a proper impedance match for
the transmitter and low-pass filter). I'm
just not sure that the 'means"’ is justified
by the ‘'end." There are already so many
steps involved in the station tune-up pro-
cess| However, | honestly believe that
there are enough honest-to-goodness
benefits derived from antenna tuners that
they are here to stay.

If we take a moment to think about it,
there are at least three major drawbacks
to using an antenna tuner. First of all, we
will need to transmit through our tuner to
the antenna while adjustments are being
made! This on-the-air tuning is undoubt-
edly responsible for many of the interfer-
ing signals present on our crowded ama-
teur bands. Secondly, our transmitters,
low-pass filters, and some types of auto-
matic T/R circuits are susceptible to dam-
age or instability problems during the
tune-up process. This, of course, is due to
the tremendous mismatches presented
to the equipment by the antenna tuner. In
fact, rnany solid state transmitters are so
affected by the initial inductive or capaci-
tive reactances presented by a mistuned
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Fig. 1-Block diagram of a typical station showing the various elements which must be
adjusted, usually quickly.

antenna tuner that they literally oscillate
themselves to a quick death! The third
drawback involves complexity. Here we
must consider the eguipment required
(an s.w.r. meter, coax switch, and a dum-
my load) and the number of actual steps
involved in the tune-up process.

Let's examine the basic steps involved
intuning a typical station, such as the one
illustrated in fig. 1, before | present an al-
ternative approach to antenna tuning.
Normally we:

1. Attach an appropriate 50 ohm non-
reactive load to the transmitter (omitted
for solid state output transmitters).

2. Tune the transmitters for normal
output to the dummy load (also omitted
for solid state output transmitters).

3. Replace the dummy load with the
antenna tuner (and the antennal).

4. Locate an unused frequency near
the proposed frequency of operation.

5. Set the s.w.r, meter for maximum
sensitivity.

6. Key the transmitter, identify your
station, and increase the power output
until the s.w.r. meter deflects sufficiently.
CAUTION: At this time the transmitters and
low-pass filters are not operating into
their designed loads. A transmitter's out-
put will be reduced significantly, even
though relative power meters may state
otherwise. You might be tempted to ad-
just your transmitter's load and tune con-
trols to compensate. DON'T do it! Simply
limit the length of your test transmissions.

Unfortunately, it is possible to perma-
nently damage both your transmitter and
filter at this time, even though you may be
using a low-pass filter normally designed
for 1 kw operation.

1. Adjust the antenna tuner's controls
to obtain an acceptable s.w.r. indication.
This probably will take two or more trans-
missions.

8. Increase the transmitter's output
power (which somewhat changes the im-
pedance transformations in the transmit-
ter, tuner, and antenna system), reduce
the sensitivity of the s.w.r. meter, and
then readjust the tuner controls for the
best s.w.r.

9. |dentify the last transmission, and
then move to the frequency of operation,
Hopefully, this will not be far enough from
the tune-up frequency to require read-
justments.

As you can see, we do an awful lot in
this tune-up process, although it can be
shortened somewhat by keeping a log of
tuner control settings for future starting
points.

An Alternative That Works

It is often said that "adversity is the
mother of invention.”" Well, | am not really
much of an inventor, although | seem to
flourish in the art of re-inventing others’
ideas. Unfortunately, 4 must give the ma-
jor credit for this idea to those hundreds
of electronic marvels who came before
me. In fact, it was by reading various dis-
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contacts with the above stations. The
mode and amateur bands used and the
date of contact are not limited at all. The
serial number of the award is given sepa-
rately to each mode. The award may be
issued for six or more bands with the spe-
cial endorsement if all supporting infor-
mation is included in the application. QSL
cards of the same station for different
bands and different modes may be used
in one application. Cross-band and cross-
mode QSOs cannot be counted. This
award is given in the form of a trophy with
a medal.

Send the log data certified by two li-
censed radio amateurs with 25 IRCs to:
Award Chairman, Northern Kanagawa
DX Association, Jeitti, Michinori Jimbo,
2653, Saurashi, Sagamiko-Machi, Tsukui-
Gun, Kanagawa-Ken, 199-01, Japan.

Worked All Counties Wast Virginia Award.
The Mountaineer Amateur Radio Associ-
ation of Fairmont, WV, is sponsoring the
WACWV. The award is open to any li-
censed amateur radio operator. Only
contacts made after July 1, 1946 will
count toward this award. Attractive certif-
icates will be issued to each amateur who
works all 55 West Virginia counties. Con-
tacts may be made on any of the amateur
bands and on any mode. Repeater cor-
tacts are not allowed. Stations working
the WV counties may be portable or mo-
bile during the operation. All contacts do
not have to be made from one fixed loca-
tion. Qualification will be determined by
presenting a log with the 55 county con-
tacts, in alphabetical order, and should
include the following: date, time, WV
county, station worked, band, mode,
RS(T), and name of county worked.

This log must be signed by two ama-
teurs, other than the applicant, confirm-
ing the fact that they have viewed the
original QSL cards and find them accur-
ate. Submit the application, along with
$2.00 to cover handling and postage, to
Mountaineer Amateur Radio Association,
clo Steve Wilson, 1332 Overhill Rd., Fair-
mont, WV 26554,

MOUNTAINEER AMATEUR RADIO ASSOCIATION
k! FAIRMONT, WEST VIRGINIA
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West Virginia Countie
Certificate.

Diploma Taba Poty—PS7 Award. DTP (PS7)
is an international diploma granted
through the Sectional Directory of
LABRE of the State of Rio Grande do
Norte, Brazil. It is intended to developam-
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the opportunity to work the PS7 prefix.
The award will be granted to any Brazil-
ian, except PS7 stations, and to foreign
amateurs contacting different PS7 radio
stations as follows.

Foreign radio amateurs—Work 10 dif-
ferent PS7 stations which have different
call suffixes (for example, PS7TAB, BS,
CAM, DFA, EET, FCA, XA, etc.). Stations
may be worked in any mode or band, in-
cluding via v.h.f. repeater.

In both cases, contacts must be made
after January 1, 1976. Brazilian stations
send 10 single units of postage along with
the log sheets; foreign stations send 6
IRCs with log sheets. Enclose your QSL
card and address application to Diploma
Taba Poty—PS7 Award, LABRE, P.O. Box
251, ZC 59.000, Natal (RN) Brazil.

USA-CA Honor Roll

3000 wazxa 509 500
WS5EHY 448 JATAJA 1827
VETATH 449 2000 JABAYN 1828
WaXQ 450 WA4DIB 564 WC4K 1828
NBAIL 451 UA3GEA 1830

1000 JHBMXH 1831

2500 WC4K 775 JABJL 1832
WA40IB 507 WDX8DCJ 776 WDX3DCJ 1833
WSEHY 508

- THE REDWOOI¥BMPIRE AWARD :

The Redwood Empire Award.

The Redwood Empire Award. The Red-
wood Empire DX Association proudly an-
nounces the Redwood Empire Award.
REDXA will award the unigue, handsome
certificate for working amateurs in each
of the five coastal counties of Northern
California; Marin, Sonoma, Mendocino,
Humboldt, and Del Norte. Contacts must
be made after Jan. 1, 1981, on any h.f.
band 10-160 meters. The award is en-
dorsable by band or mode. Send certified
log data with U.S. $2.00 or 7 IRCs to: The
Redwood Empire DX Association, Box
4881, Santa Rosa, CA 95402,

The certificate is professionally de-
signed and features the best-known sym-
bols of California’s north coast. Marin
County is represented by the Golden
Gate Bridge, Sonoma County by its ex-
cellent grapes and wine, Humboldt Coun-
ty by the towering redwood trees, Del
Norte County by the Pacific salmon, and
Mendocino County by its major cash
crop. Behind each drawing is an outline
map of each county. The award is printed
on heavy, light-blue stock with navy blue
and black inks. It is shipped flat and will
make a welcome addition to any radio

shack,

RONZEAVARD T
Wiorked All Scottish Districts

r

Worked All Scottish Districts Award. (De-
tails of this award are in the March 1983
Awards column.)

Notes

Well, we have made some mistakes! In
the March column All Counties #401,
John Sebastian, was listed as W8BGF.
John's correct call is N8BGF. Sorry,
John. Incorrect USA-CA numbers were
listed in the June column. Instead of All
Counties #116 and #117, they should be
as follows: #416 Burwyn W. Thurman,
NOTN 2-8-83; and #417 John A. Devol-
dere, ON4UN 2-17-83. If you are keeping
your own records of USA-CA numbers,
please make these corrections.

Only one more month left of the sum-
mer holidays! | hope everyone is enjoying
the outdoors and sunshine.

73, Dorothy, WB9RCY

RELIABLE MICROWAVE TV ANTENNAS

2.1 t0 2.6 GHz Frequency Range
34db System Gain (or Greater]

Complete System (as pictured) $119.95

Down Converter Probe Style
(Assembled and Tested)

Power Supply (12V to 16V DC+)

(Assembled and Tested)

$ 49.95

$ 39.95

PETERSON

§ ELECTRONICS
4558 Auburn Blvd.

Sacramento, CA 95841

(916) 486-9071

C.0.D.'s
Sl SPECIAL QUANTITY
| PRICING

B Dealers Wanted
1 YEAR WARRANTY
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'MOBILE TOWERS
by ALUMA
FOR MOBILE VAN,
TRUCK OR TRAILERS.
USE FOR COMMUNICATION OR
CHEGK YOUR SIGNALS.

HIGHEST QUALITY
ALUMINUM & STEEL
o TELESCOPING crank Ups to 100 1.

e TILT-OVER MODELS
Easy to install. Low Prices.

EXCELLENT FOR
HAM COMMUNICATIONS

Maobile Truck Type
Mobile Van Type

Over 36 types
aluminum and
steel lowers made—
specials designed
and made— wrile
for delails,

q ALUMA TOWER COMPANY
! BOX 2806CQ

VERO BEACH, FLA. 32960

(305) 567-3423 TELEX 80-3405

CIRCLE 61 ON READER SERVICE CARD
GEM-QUAD FIBRE-GLASS
NTENNA FOR 10, 15, and 20 METERS

Two Elements $215.00
 Extra Elements $154.00

Priceis
F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

e SPIDER

o ARMS

o WIRE

e BALUNKIT

» BOOM WHERE
NEEDED

2 element 2-meter Quad N/C on re-
quest, offer with purchase of quad.
WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now — a third
and fourth may be added later with
little effort.

Get a maximum structural strength
with low weight, using our “Tride-
tic” arms.

GEM QUAD PRODUCTS

Transcona, Manitoba, Canada R2C 225
Box 53 Telephone (204) 866-3338

WORLD
COMMUNICATIONS

ALLNEW 10/160 METER

HF—10 thru 160 Meters

Solid State, 200 W. PEP, 3 Step
Tuning (1 kHz, 100 Hz, 25 Hz), 4
Memories, Auto Scan, Automatic
Up/Down Tuning, Dual VFO, IF
Tuning Offset, Noise Blanker, Mic
Compressor, VOX, CW Side
Tone, Built-in 120 VAC and 13.8
VDC supplies, RTTY-ASCII,
FAX operation, USB-LSB,
CW-W, CW-N (CW Narrow Filter
optional)

Special Price $949.50

15 METER

15 Meter Mobile DX'ers
USB-CW, 10W high, 2W low,
VFO Tuning, Noise Blanker, Fine
Tune =4 kHz, Digital Frequency
Readout, 13.8 VDC, Neg.
ground, 9.5”L x 9”W x 2 5”H

Special New Price $279.50

Export Sales Information
Cable: NATCOLGLZ

Order Direct or from your
local dealer (714) 630-4541

COMING SOON
nece @ New Triband Transceiver
40, 15 & 6 Meter

1275 N. Grove St.
Anaheim, CA 92806

Prices and specifications are subject
to change without notice or obligation.

WIRE & CABLE
RGE2I3:m S pe e e T s I 27eitt
RG24 mik spans i a  e  T 1.25/ft
RG-8U foam, 85% braid. .......
RG-8X foam, 95% braid. .......
RG-5BAU mil.spec............
RG-174 micro. mil. spec........
RG-11U foam, 95% braid. . e e e
ARG AU MILSPOB: ., ) s irtatsrrsses
AG-59UToam,86% brafd. .. ... ... ... .. ..,
RGEOU Ml spen . il s e e i
300 ohm ladderlinepolyins. . .........oooieoinn.
450 ohm ladder linepolyins. . .............. :
450 ohm ladder line bare, 100ft. . ...........

8 conductor rotor cable (2 #18/6 #22). ... .. ...

8 conductor rotor cable, heavyduty. . ........

4 conductor rotorcable, 1001, .. ........
14 Ga. Stranded Copperwald, 70 ttroll. . ..
14 Ga, Stranded Copperweld, 140ftroll. . .
12 Ga. Solld Copperweld 50 ft multiples
14 Ga. Solid Copperweld 50 ft multiples
18 Ga. Solid Copperweld 50 ft multiples, e e
14 Ga, Stranded Copper. . ot

8Ga. Solid Aluminum 50 ft multiples
ANTENNA ACCESSORIES
Amphenol PL-259, , fi
Ceramic insulators dughnnﬂistram ............
Coaxial lightning arresters. .. .._...............
Coax seal, roll. e :
W2AUbalun 1: lor4 1
W2AU END-sulator.
W2AU traps 10, 15, Zﬂordomtr
W2AU new 30 mirtraps. ........
W2AU traps 75orBOmtr. .......

.. .518.95/pr

$24.00/pr
.. 526.25/pr

VAN GORDEN Hi-Q1:1balun,..................58.95
VAN GORDEN Center insulator, ................35.75
BEW Traps40/B0-10mtrs. .. .......ovvvnvinns $26.75/pr
BEW 375 0r376 coaxswiteh. . ...l $21.15

B&W 593/595 coax switch . . . ..$23.00/$27.35

B&W 5KW balun 1:1 or 12:1. .$36.00
B&W 5KW balun 4:1 or 6:1. .$45.00
DAIWA coax switch CS 201{401 .......... S!g 95.’561 85
TOWERS

HY-GAIN CRANK UP AND UNIVERSAL ALUMINUM
TOWERS AT BIG DISCOUNT

10 ft heavy duty tripodtower. .. ...... .. ....... $38.95
15 ft heavy duty tripodtower. . ... .............. $54.60
FREE FREIGHT ON HY-GAIN TOWERS. CALL ORWRITE
FOR PACKAGE QUOTE ON HY-GAIN TOWER, ANTENNA
AND ROTOR, FREIGHT FREE.

ANTENNAS AND ROTORS

HY-GAIN New Explorer Triband. .. .., .......$267.95
HY-GAIN AR-22XL/CD-4511............. $58.95/$102.75
HY-GAIN HAM IVITailtwister, . ........ $104.95/$241.50

HY-GAIN TH3MK3S/TH3JRS. . ... $213.20i5154.50
HY-GAIN THSMK2S/TH7DXS. ... ...... $306.00/$375.00

HUSTLER 3TBA/MMBTV/5BTV. . ... .$193.11/$77.99/898.50
HUSTLERGBTV new 6 band vertical............5123.25
HUSTLER 30 meter modification kits

forolder HUSTLER'S i s i $36.95
HUSTLER G6144B/G7144. ; $67.99/$98.99
BUTTERNUT HFBV.. ..................51(}8,29
BUTTERNUT TBR- 1&EIHD ................ $47.50
BUTTERNUT AMK-11/STR-11.. .. ....$37.90/25.50
BUTTERNUT 2MCV/2ZMCV-5. , ..$25.00/$31.00
MINI-PRODUCTS HQ-1 Mini Q . . ..$127.95
BAW 370- 15AIJBandIoIdadd|pnla ............. $127.67
B&W AT-80 10, 15,40, B0 mtrtrapdipole. .. ....... $43.50
LARSEN LM-150-MM 5/8 2mtrmagmnt..... .....$3525

ALL OTHER HY-GAIN, HUSTLER, LARSEN AND B&W
ANTENNAS IN STOCK AT BIG DISCOUNT. CALL OR
WRITE FOR QUOTE,

STATION ACCESSORIES

Bencher Paddles, black/chrome. ........ $35.00/342.75
DRAKE TV-3300 1kw low passfilter. . ., ........ $30.60
BMI Clocks 1738 digltaI,Q?SA analng -$31.99/837.15
SHURE 444D dual imp. mic. . . . .$47.95
DAIWA Meters 520/540/550. .. ... .. 559 ?5:‘368 95!&?5 00
DAIWA Meters 620B/630/7208 . . $105.00/$124.95/$148.95

DAIWA Tuners 418/518. .$165.99/5272.95
DAIWA Keyers DK200/210. . . .$66.98/$79.20
DAIWA LA2035 30w 2mlr[m ssbllnear .......... $68.50
NYE VIKING MBIV-01/02 Tuners. . ..$297.50/1$330.40
NYE VIKING 3kw low pass filter,...............$23.50
TELEX HEADPHONES C12101320. .. . ,.. $27.50/$39.25
TELEX HEADSETS Procom 200/300. .. ... .. $79,89/72.00
MFJPRODUCTS. ..... ....... ALL AT BIG DISCOUNT
VOCOM 5/8 2mtrcollapsible ant $14.50
VOCOM 2w in 25w out 2mtramp . .$66.75
VOCOM 2w in50wout2mtramp. ... ............598.85
KDK-FM 2030 2mtrtransceiver. ........,..,...5260.00
ALPHA DELTA products in stock. ..............call

FAST SERVICE—SAME DAY SHIPPING
SHIPPING CHARGES ADDITIONAL, PA RES. ADD 6%
SALES TAX, PREPAY BY CERT. CHECK OR MO AND
TAKE A 2% DISCOUNT OFF THE ABOVE PRICES
PRICES SUBJECT TO CHANGE

PLEASE SEND FOR FREE FLYER.

== We Export Anywhere. m

LA CUE COMMUNICATIONS
ELECTRONICS
132 Village 5t. » Johnstown, PA 15902
(814) 536-5500
HOURS M-F B30 1ill 6:00 » SAT 8:30 till 4:00
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Fig. 2-Schematic diagram of an antenna null meter.

cussions in the ARRL Solid State Design
book that | came across this idea for *'im-
proved'' antenna-tuner tuning! | call this
little device an Antenna Null Meter.

Fig. 2 shows the diagram for this little
wonder box. The heart of the device is a
50 ohm resistive bridge, although it
needs a coax switch and a dummy load
for our purposes. For convenience sake,
| have included the coax switch (a hefty
d.p.d.t. toggle switch), the “‘null bridge,"
and a 100 watt dummy load in the same
enclosure. As | live in an apartment, with
the station neatly packed into a drop-front
desk, | chose to compact my station as
much as possible by combining all these
items together. | saved a lot of money,
too. However, you may wish to use an
external dummy load and coax switch
(d.p.d.t. variety) to build your own Anten-
na Null Meter.

The Antenna Null Meter

The Antenna Null Meter is a simple,
highly effective, yet inexpensive device
to build. In fact, the entire construction
price is only a fraction of the cost of the
s.w.r. bridge, coax switch, and dummy
load that it replaces. All you need is a sim-
ple d.c. meter and a handful of easily ob-
tained parts, which can be scrounged
from your junk box or a local radio parts
dealer.

The basic purpose of this device is to
furnish you with an alternate means of
adjusting an antenna tuner—a means
that dramatically reduces on-the-air in-
terference problems, protects transmit-
ters and transmitting accessories from
mismatch tuner conditions, and reduces
the complexity of the tune-up process.

How It Works

Through the Antenna Null Meter’s de-
sign, the transmitter's output is connect-
ed directly to a 50 ohm non-reactive load.

Then a very small portion of this r.f. en-
ergy is coupled through a 1500 ohm re-
sistor to a resistive bridge circuit made
up of three 51 ohm resistors and the an-
tenna tuner's input impedance. When the
antenna tuner is adjusted so that it trans-
forms the antenna's feedline impedance
to a pure 50 ohm resistance, the bridge
circuit becomes ‘‘balanced."

The balance of r.f. currents is moni-
tored on a simple volt meter. The action
of balancing the bridge eliminates any po-
tential r.f. voltage differences between
the two sides of the meter circuit, in
which case the meter will read 0 volts (a
perfect null). Obviously, as the antenna
tuner is adjusted away from the perfect
match condition, the bridge's r.f. cur-
rents become unbalanced, which results
in a forward-scale deflection of the
meter. The more unbalanced the bridge,
the higher the meter's deflection. In this
manner, the bridge portion of this device
indicates when an antenna tuner is prop-
erly adjusted.

Construction

You can use any meter movement rang-
ing from 50 microamps to 10 milliamps in
this circuit, with the larger current meters
giving only a slight decrease in bridge sen-
sitivity. Regardless of your final choice of
meter, you should include a sensitivity
control to protect its movement from dam-
age during the tune-up process.

R1 through R5,C1, C2,and CR1 should
be mounted physically close to the
d.p.d.t. switch and with the shortest leads
possible. This can be accomplished by
mounting them on a 5 lug terminal strip at
the switch as shown in fig. 3. The coax
connectors and the dummy load are con-
nected to the switch through lengths of
RG-8X coax. The d.p.d.t. toggle switch
can be any type able to hold approximate-
ly 10 amps at 110 v.a.c. The dummy load
can be internal or external to the unit.

DPDT switch

To dummy
resistor pack <

Fig. 3-Partial parts placement detailing
the short lead connections of the r.f.
bridge components.

Copper clad
topside

Copper clad '/ \ 48 resistors

bottomside 24008 2w. 5%

Fig. 4-Construction technique used for
the inboard dummy load.

However, building one inside the unit elim-
inates one more coax from the jumble of
cables in your shack.

The dummy load for this unit is made
up of forty-eight 2400 ohm 2 watt resis-
tors that are sandwiched together, with
air spacing of % inch, between two iden-
tically drilled circuit boards. The resistor
ends are mounted flush with the non-clad
side of each circuit board. Then the leads
are soldered to the foil side and cut. Final-
ly, the finished ‘'sandwich' is mounted
to the bottom panel of the cabinet. This
keeps the ground connection short, which
eliminates stray reactances at the higher
r.f. frequencies.

The finished dummy load, shown in fig.
4, is capable of dissipating at least 98
watts of r.f. power. In practice, one of
these dummy loads has worked for a year
on my TS-520SE, and has never shown
any tendency to heat-up. Of course, other
combinations of 2 watt resistors could be
used. However, this particular choice
seemed best for both cost and perform-
ance. In fact, the total cost of the resis-
tors and circuit boards was under $9.00!

Installation and Operation

The Antenna Null Meter (A.N.M.) should
be installed directly ahead of the antenna
tuner. This particular unit should not be
used at power inputs much above 100
watts, although this restriction is primar-
ily a function of the dummy load's size.
Once your A.N.M. is installed, you:
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